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This study was aimed to examine the relationship between individual, socioeconomic
context and depressive symptom among Korean population. Data were the Korean
Community Health Survey (KCHS), a nationwide survey collected from 253 local
communities including 230,715 adults aged 19 yr or over. To identify depressive symptom,
the Center for Epidemiologic Studies Depression scale (CES-D) was used. This study
employed multilevel logistic regression to analyze the hierarchical data that included
individual and community level variables. The results of this study showed that people in
the highest level of community income had a higher risk of depressive symptom compared
with people in the lowest (OR, 1.6; 95% Cl, 1.4-1.9). In a chi-square test for trend, the
prevalence of depressive symptom was significantly increased with increased level of
community income among all groups of the family income (P < 0.001). Moreover a
significant interaction was found between household income and community mean

income (OR, 0.98; 95% Cl, 0.97-0.99). Among individual level variables, age, sex,
education, income, living alone, and the number of illnesses were associated with
depressive symptom. This study identified that the level of community income has an
inverse association, and its effect is especially stronger among low income individuals.

Keywords: Depression; Depressive Symptom; Social Class; Social Environment;
Socioeconomic Factors; Health Survey; Multilevel Analysis; Epidemiology

INTRODUCTION

Depression is a significant public health concern and contrib-
utes substantially to the global burden of disease. It has been
estimated that depression will be the most common cause of
disability worldwide by 2020 and ranked as one of the illnesses
having the greatest burden for individuals, families, and society
(1). Furthermore, it is associated with many adverse effects on
human being, such as increased morbidity and mortality, de-
creased quality of life and higher suicide attempt (2). In Korea,
depression has also become a significant social concern with a
rapid increase in suicides (3). The lifetime prevalence of major
depressive disorder is 6.7%, and it has increased by 0.2% annu-
ally for the last decade (4). Out of every 100,000, 31.0 Korean peo-
ple died from suicide leading to the highest suicide rate among
the member nations of the Organization for Economic Cooper-
ation and Development (5). Moreover, depression became a
significant burden to Disability-Adjusted Life Years (DALYs)
during 2000-2010, constituting the top cause along with cancer
in 2010 (6). Medical treatments for depression have also rapidly
increased by 44.2% between 2004 and 2007 (7). Consequently,
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the prevalence of depression is getting more important for set-
ting up its proprieties regarding disease control and prevention
in Korea. Given the significant impact of depression on individ-
uals and society as a whole, a comprehensive analysis of the
factors related to depression is necessary in order to control it.
In particular, to extent that the effect of socioeconomic contexts
on individuals’ mental health is a growing concern recently, as
well, previous studies have reported mixed results, it is neces-
sary to investigate the relationship between individual, socio-
economic contextual factors and depression.

In previous studies, many factors appeared to affect the prev-
alence of depression. The demographic factors of age, sex, mar-
ital status and living alone (3, 8-15), and socioeconomic status
(SES) factors of education, income and wealth (16-18), and so-
cioeconomic context at the neighborhood level, such as aver-
age income in a community-level and income inequality, have
been identified as risk factors (19-22). In prevalent Korean na-
tionwide studies, demographic and socioeconomic factors have
been also reported as risk factors consistent with international
studies (3, 11, 15, 23). However, all of those Korean studies, which
fail to reflect the socioeconomic contextual effects, have focus-
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ed on the intraindividual aspect of the syndrome. To the extent
that unfair distribution of wealth and income inequality are ris-
ing issues in Korea due to abrupt social transitions according to
very rapid economic growth, it is necessary to explore socioeco-
nomic contextual effects, such as regional income level and in-
equality. In addition, it is required to explore the differences in
sex and age group, given the fact that Korean society is quickly
shifting into an aging society.

In order to overcome this limitation, we included the Gini co-
efficient that is the most commonly used to measure inequality
of income or wealth, and the mean income of a respondent’s
area of residence as community contextual factors, and analyz-
ed nationwide data for Korean population. To examine the risk
factors of depressive symptom, we employed multilevel logistic
regression model with demographic factors, socioeconomic
factors, clinical factors, and social contextual factors.

MATERIALS AND METHODS

Data and subjects

The data of this study is the Korean Community Health Survey
(KCHS) conducted by the Korea Centers for Disease Control
and Prevention (KCDC) in 2009. It is a nationwide survey car-
ried out by trained interviewers through face-to-face interviews
in the all of the 253 local communities in Korea. The respon-
dents are selected by systematic sampling methods at the level
of province, city and community. Multistage (selecting area,
determining the number of household, and selecting sample
household), stratified (using demographic factors) and random
samplings are used based on the information of resident regis-
tration. About 900 subjects are selected from each community,
and the sample size of the 2009 data is 230,715. The standard-
ized questionnaire of the KCHS consists of 358 questions in 13
fields, and covers a wide variety of health topics including the
status of disease prevalence, morbidity, the personal lifestyle
and health behaviors.

Outcome measure of depressive symptom

The outcome variable is depressive symptom measured using
the Center for Epidemiologic Studies Depression scale (CES-D)
developed by the National Institute of Mental Health. CES-D is
designed to identify the existence of depressive symptom with
the cut-off point of 16 or higher (24, 25). It has been previously
validated in the Korean population (3), and in this study also
the outcome variable was dichotomized with this cut-off point.

Variables

The Gini coefficient and community mean income calculated
on the basis of samples were used as community variables, and
both of them were categorized by quartiles. And individual vari-
ables include sex, age, education level, family income, the num-
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ber of illnesses, and living alone. The age was categorized in three
groups: younger (19-39 yr), mid-aged (40-59 yr) and older (60
yr and older) adults. Education was classified into four levels:
elementary school or lower, middle school, high school, and
college or higher. Family income is the annual total family in-
come from all sources, which includes earnings from work of
all family members, investment income, retirement pensions,
social security income, and financial (cash) assistance from rel-
atives. The square root scale was used to adjust for differences
in household size and to standardize it (household income is
divided by square root of the household size). Then, family in-
come was categorized by quartiles.

Statistical analysis
Multilevel logistic regression model with individuals (first level)
nested within communities (second level) was used, and four-
step modeling strategy was employed. The first model included
individual variables only. In the second model, community mean
income was added as a community variable with all individual
variables. In the third model, Gini coefficient was added as a
community variable with all individual variables. In the final
model, Gini coefficient and community mean income were in-
cluded together with all individual variables. And then we ana-
lyzed separately by sex and age group to identify the difference
between male and female. We also examined an interaction
between household income and community mean income.

Intra-class correlation (ICC), which is the proportion of the
total variance in depressive symptom that was related to the
community, was calculated as a measure of the community ef-
fects. ICC was calculated as: community variance/(community
variance+n2/3) (26). And the proportion of the variance-explain-
ed by the community variables was calculated comparing the
community-level residual variance of the first model (i.e. unad-
justed model) with the other model (i.e. adjusted model). Vari-
ance-explained was calculated as: (variance of unadjusted mod-
el-variance of adjusted model)/variance of unadjusted model
(21).

Chi-square test for trend was used to check the trend of prev-
alence by family income level according to the community mean
income level of their residence.

Ethics statement

The protocol of the KCHS was approved by the institutional re-
view board of the KCDC (2010-02-CON-22-P). Informed con-
sent was obtained from all respondents.

RESULTS

Descriptive statistics and prevalence of depressive

symptom
Table 1 shows descriptive statistics and the prevalence of depre-
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Table 1. Sample characteristics and prevalence of depressive symptom

No. (%) of patients
Respondents (n = 230,715)

Variables .
Depressive symptom

Community-level
Community mean income

1st quartile (lowest) 58,423 (25.32) 7,042 (12.05)
2st quartile 56,068 (24.30) 7,025 (12.53)
3st quartile 58,246 (25.25) 6,791 (11.66)
4st quartile (highest) 57,978 (25.13) 6,459 (11.14)
Gini Coefficient
1st quartile (lowest) 58,441 (25.33) 6,333 (10.84)
2st quartile 57,050 (24.73) 6,977 (12.23)
3st quartile 57,546 (24.94) 7,115 (12.36)
4st quartile (highest) 57,678 (25.00) 6,892 (11.95)
Individual-level
Sex
Male 107,080 (46.41) 9,020 (8.42)
Female 123,635 (53.59) 18,297 (14.80)
Age
Younger (19-39 yr) 72,323 (31.35) 6,390 (8.84)
Mid-aged (40-59 yr) 89,589 (38.83) 8,800 (9.82)
Older (60 yr and older) 68,803 (29.82) 12,127 (17.63)
Education
Elementary school 63,059 (27.33) 12,060 (19.12)
Middle school 27,716 (12.01) 3,256 (11.75)
High school 69,138 (29.97) 6,859 (9.92)
Over college 70,676 (30.63) 5,119 (7.24)
Missing 126 (0.05) 23 (18.25)
Family income
1st quartile (lowest) 53,877 (23.35) 11,519 (21.38)
2st quartile 61,583 (26.69) 6,839 (11.11)
3st quartile 51,313 (22.24) 4,232 (8.25)
4st quartile (highest) 55,835 (24.20) 3,658 (6.55)
Missing 810 (3.51) 106 (13.19)
Living alone
Yes 23,351 (10.12) 5,089 (21.79)
No 207,364 (89.88) 22,228 (10.72)
Number of illnesses 1.10 (1.295)"

*Mean (standard deviation).

ssive symptom in each category of variables. A total of 230,715
subjects were identified from 253 communities. Among the par-
ticipants, about 46% were males, and 54% were females. The
prevalence of depressive symptom was about 8% among males
and 15% among females. About 31%, 39%, and 30% of the par-
ticipants were younger, mid-aged, and older adults, and the
prevalence of depressive symptom in each group were about
9%, 10%, and 18%, respectively. About 27%, 12%, 30%, and 31%
of the participants had education of at least elementary school,
middle school, high school, and college or more, and the preva-
lence of depressive symptom in each group were about 19%,
12%, 10%, and 7%, respectively. About 10% of the participants
were living alone, and their prevalence of depressive symptom
was 22%, by comparison, those who were living with family had
aprevalence of 11%.

Multilevel models for depressive symptom
Table 2 provides results of multilevel logistic regression models.
The proportion of the total variance in depressive symptom
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that was explained by the community level, also known as in-
tra-class correlation, was 5.7% in the first model which includ-
ed individual variables only. After community mean income
was added, ICC became 4.7% indicating that the proportion of
the variance explained by community mean income was 19.1%.
After the Gini coefficient was added, ICC became 5.3% indicat-
ing that the proportion of the variance explained by the Gini
coefficient was 7.5%. Finally ICC was reduced to 4.5% when all
the variables were entered into the final model, and the propor-
tion of the variance explained was 22.1%.

Model IV shows factors associated with depressive symptom.
Community mean income was significantly associated with de-
pressive symptom. Compared with people in the lowest fourth
of community income, people in the highest fourth had a high-
er risk of depressive symptom (OR, 1.6; 95% CI, 1.4-1.9). The
Gini coefficient was not significant. In sex, females were more
likely to have depressive symptom (OR, 1.5; 95% CI, 1.4-1.5).
Among the age categories, mid-aged (OR, 0.8; 95% CI, 0.8-0.9)
and older adults (OR, 0.7; 95% CI, 0.7-0.8) were less likely to
have depressive symptom than younger adults. The risk of de-
pressive symptom fell consistently with higher education levels.
Living alone (OR, 1.5; 95% ClI, 1.4-1.5) and having more illness-
es (OR, 1.3; 95% CI, 1.3-1.3) were associated with higher proba-
bility of depressive symptom. A significant interaction were found
between household income and community mean income (OR,
0.98; 95% CI, 0.97-0.99).

Tables 3 and 4 provide results of multilevel logistic regression
for male and female by age. In both male and female, living alone
was not significantly associated with depressive symptom in
younger adults, while it was significant in mid-aged and older
adults. In particular, males were almost twice as likely as females
to have depressive symptom in mid-aged and older adults when
they lived alone.

The prevalence of depressive symptom according to
community income in each family income level

Fig. 1 provides the prevalence of depressive symptom for indi-
viduals grouped by family income level according to the com-
munity mean income level of their residence. As a result of chi-
square test for trend, the pattern with regard to community in-
come level was consistent. The prevalence increased consis-
tently with increased community income level in all groups of
the family income (P < 0.001), but the magnitude of the differ-
ence in prevalence between those with the lowest income and
those with highest income was quite different. The gap of the
prevalence within the lowest family income group was around
7% (from 17.9% to 24.9%) whereas the gap within highest family
income group was around 1% (from 5.7% to 6.9%). It showed
that those with lower income are more sensitive to community
income level than those with higher family income.
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Table 2. Multilevel models for depressive symptom

Odds ratio (95% confidence interval) by model

Variables
Model | Model Il Model Ill Model IV
Community-level
Community mean income
1st quartile (lowest) Reference Reference

2st quartile
3st quartile
4st quartile (highest)
Gini Coefficient
1st quartile (lowest)
2st quartile
3st quartile
4st quartile (highest)
Individual-level
Sex (female)
Age
Younger (19-39 yr)
Mid-aged (40-59 yr)
Older (60 yr and older)
Education
Elementary school
Middle school
High school
Over college
Family income
1st quartile (lowest)
2st quartile
3st quartile
4st quartile (highest)
Living alone
Number of illnesses
Community variance (SE)
Intra-class correlation
Explained variance

1.494% (1.451-1.538)

Reference
0.836* (0.803-0.871)
0.744* (0.707-0.784)

Reference
0.768* (0.732-0.805)
0.708* (0.677-0.740)
0.541* (0.513-0.571)

Reference
0.537* (0.518-0.557)
0.409* (0.392-0.427)
0.327* (0.312-0.342)
1.470* (1.414-1.529)
1.271* (1.258-1.285)
0.199 (0.019)
5.7%

1.395% (1.207-1.613)
1.565% (1.353-1.809)
1.642* (1.419-1.899)

1.492% (1.449-1.537)

Reference
0.836* (0.803-0.871)
0.745* (0.707-0.784)

Reference
0.765* (0.730-0.803)
0.704* (0.674-0.736)
0.538* (0.510-0.568)

Reference
0.535* (0.516-0.555)
0.407* (0.390-0.425)
0.324* (0.309-0.340)
1.470* (1.414-1.528)
1.271* (1.258-1.284)
0.161 (0.016)
4.7%
19.1%

1.009 (0.863-1.178)
0.832* (0.713-0.971)
0.763" (0.653-0.890)

1.493* (1.450-1.538)

Reference
0.836" (0.803-0.871)
0.745* (0.707-0.784)

Reference
0.767* (0.731-0.804)
0.707* (0.676-0.739)
0.540* (0.512-0.570)

Reference
0.536" (0.517-0.556)
0.408* (0.391-0.426)
0.326" (0.311-0.341)
1.471* (1.415-1.529)
1.271* (1.258-1.285)

0.184 (0.018)
5.3%
7.5%

1.332% (1.146-1.550)
1.474% (1.257-1.728)
1.625% (1.397-1.889)

Reference
1.066 (0.922-1.233)
0.997 (0.854-1.163)
0.866 (0.741-1.013)

1.492" (1.449-1.537)

Reference
0.837* (0.803-0.871)
0.745* (0.707-0.784)

Reference
0.765* (0.730-0.802)
0.704* (0.674-0.736)
0.537* (0.509-0.567)

Reference
0.535* (0.516-0.555)
0.407* (0.389-0.425)
0.324* (0.309-0.339)
1.470* (1.414-1.529)
1.271* (1.257-1.284)

0.155 (0.015)
4.5%
22.1%

*Pvalue < 0.06.

DISCUSSION

The objective of this study was to explore the relationships be-
tween individual factors, socioeconomic contextual factors and
depressive symptom among Korean population. Previous stud-
ies have reported mixed results regarding the effect of average
income in a community-level on depressive symptom, while
confirming consistent effects of household income on an indi-
viduals’ depressive symptom (19-22). Present study shows that
increased community income was associated with an increased
risk of having depressive symptom. This result has a thread of
connection with the recent Korean report which stated depres-
sive symptom, in general, occurs more frequently in high income
regions in Korea (27), and it seems that people who live in high
income regions are more likely to have depressive symptom
due to various contextual stressors such as relative poverty and
high competition (28, 29).

Interestingly, our result showed that despite having an equal
individual income, the risk of depressive symptom increased
continuously from the lowest to the highest regional income
level. Moreover a significant interaction between household in-
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come and community mean income was found. According to
the conditions-cognitions-emotions (CCE) theory, subjective
deprivation is the cognitive link between the social environment
and mental disorders such as depressive symptom (30). There-
fore, it seems that subjective deprivation due to perceived rela-
tive income gap plays a key role for increasing depressive symp-
tom. Consequently, an individual who has a higher difference
in relative income level may feel more alienation, and this effect
seems to be more specific to low individual income groups.
This study found no relationship between income inequality,
as defined by the Gini coefficient, and depressive symptom.
Previous income inequality studies on depressive symptom
have produced less consistent findings (21, 22, 25, 31). A recent
review also mentioned such controversial results, suggesting
that income inequalities in depressive symptom should be fur-
ther examined (18). In this study, the proportion of the variance
explained by the Gini coefficient was 7.5% whereas it was 19.1%
by the community mean income, the Gini coefficient might not
have great effect on depressive symptom directly. Similarly, some
studies from economics have reported that the Gini coefficient
may not reflect a status of inequality properly when the poorest
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Table 3. Multilevel models for male by age group

Odds ratio (95% confidence interval) by age

Variables
19-39 yr 40-59 yr 60+ yr
Community-level
Community mean income
1st quartile (lowest) Reference Reference Reference

2st quartile

3st quartile

4st quartile (highest)
Gini Coefficient

1st quartile (lowest)

2st quartile

3st quartile

4st quartile (highest)

Individual-level

Education

Elementary school

Middle school

High school

Over college
Family income

1st quartile (lowest)

2st quartile

3st quartile

4st quartile (highest)
Living alone

No

Yes
Number of illnesses

1,225 (0.974-1.542)
1.257 (0.993-1.593)
1.416* (1.128-1.777)

Reference
1.190 (0.974-1.455)
1.062 (0.852-1.324)
0.906 (0.722-1.137)

Reference
1.408 (0.932-2.128)
0.962 (0.672-1.376)

0.650* (0.454-0.929)

Reference
0.539* (0.472-0.615)
0.399* (0.346-0.460)
0.324* (0.280-0.375)

Reference
1.159 (0.986-1.361)
1.327* (1.256-1.402)

1.188 (0.981-1.440)
1.488" (1.217-1.821)
1.720% (1.417-2.088)

Reference
1.113(0.929-1.334)
0.945 (0.778-1.148)

0.779* (0.639-0.949)

Reference
0.809* (0.712-0.920)
0.740* (0.659-0.831)
0.621* (0.542-0.710)

Reference
0.376* (0.341-0.415)
0.238* (0.213-0.267)
0.170* (0.151-0.192)

Reference
2.281* (2.040-2.550)
1.332* (1.290-1.376)

1.351* (1.115-1.636)
1.491* (1.211-1.835)
1.559* (1.274-1.907)

Reference
1.081 (0.885-1.320)
0.986 (0.800-1.215)
0.911(0.736-1.127)

Reference
0.705* (0.633-0.785)
0.644* (0.577-0.719)
0.592* (0.508-0.691)

Reference
0.596" (0.541-0.656)
0.434* (0.377-0.499)
0.395* (0.336-0.466)

Reference
2.375* (2.131-2.647)
1.276* (1.243-1.310)

Community variance (SE) 0.197 (0.032) 0.169 (0.024) 0.185 (0.027)
Intra-class correlation 5.6% 4.9% 5.3%
*Pvalue < 0.05.
Table 4. Multilevel models for female by age group

: Odds ratio (95% confidence interval) by age
Variables

19-39 yr 40-59 yr 60+ yr
Community-level
Community mean income
1st quartile (lowest) Reference Reference Reference

2st quartile
3st quartile
4st quartile (highest)
Gini Coefficient
1st quartile (lowest)
2st quartile
3st quartile
4st quartile (highest)
Individual-level
Education
Elementary school
Middle school
High school
Over college
Family income
1st quartile (lowest)
2st quartile
3st quartile
4st quartile (highest)
Living alone
No
Yes
Number of illnesses
Community variance (SE)
Intra-class correlation

1.294* (1.082-1.547)
1.299" (1.082-1.561)
1.361% (1.141-1.624)

Reference
1.083 (0.928-1.262)
0.933 (0.788-1.106)
0.880 (0.739-1.046)

Reference
1.225 (0.900-1.667)
0.758" (0.584-0.985)
0.506* (0.389-0.657)

Reference
0.580* (0.523-0.644)
0.495* (0.444-0.552)
0.412* (0.368-0.462)

Reference
1.124 (0.963-1.312)
1.344* (1.291-1.398)
0.124 (0.019)
3.6%

1.171 (0.994-1.380)
1.401* (1.179-1.664)
1.597* (1.353-1.884)

Reference
1.074 (0.921-1.252)
0.896 (0.759-1.057)

0.796* (0.672-0.942)

Reference
0.878* (0.804-0.960)
0.800* (0.732-0.874)
0.575* (0.508-0.651)

Reference
0.501* (0.462-0.543)
0.371* (0.338-0.407)
0.278* (0.252-0.306)

Reference
1.564* (1.408-1.737)
1.355* (1.322-1.389)

0.131(0.018)
3.8%

1.498* (1.264-1.774)
1.545% (1.288-1.853)
1.638" (1.376-1.950)

Reference
1.047 (0.881-1.243)
1.095 (0.915-1.311)
0.957 (0.797-1.149)

Reference
0.707* (0.638-0.783)
0.583* (0.510-0.665)
0.411* (0.318-0.532)

Reference
0.620* (0.579-0.664)
0.521* (0.474-0.572)
0.496" (0.444-0.553)

Reference
1.279* (1.205-1.359)
1.242* (1.222-1.262)

0.173 (0.020)
5.0%

*Pvalue < 0.05.
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Chi-square for trend:
P<0.001

30.00

25.00

Interaction

= Family income*community income
B =-0.21, P=0.001

20.00 -
Chi-square for trend:
< 0.001

15.00 |-
Chi-square for trend:
< 0.001

Chi-square for trend:
< 0.001

Fig. 1. The prevalence of depressive symptom and interaction between household
income and community income.

groups are included (32, 33).

Present study showed that female sex was associated with in-
creased risk of depressive symptom. This result is consistent
with previous international and Korean studies that showed fe-
males were more likely to have depressive symptom than males
due to their biological characteristics. And this can be explained
by the accompanying loss of estrogens, menopause, the hypo-
thalamic-pituitary-adrenal (HPA) axis and increased function-
al impairments, psychological attributes affecting vulnerability
to life events, and sociocultural roles including a higher burden
surrounding childbirth and child-raising duties (3, 8-11, 15).

As for age, we found that depressive symptom appears to be
more frequent among older adults than younger or middle-aged
adults (Table 1). In contrast, the odds of having depressive symp-
tom decreased as adults grew older after adjusting other vari-
ables (Table 2). Previous studies, including Korean studies, have
reported mixed results regarding age. And they suggested that
risk of depressive symptom is not influenced by aging indepen-
dently but other risk factors associated with aging, such as poor
physical health including illnesses or lower SES level were more
important factors related to risk of depressive symptom (12-15).
This study supports recent Korean studies which have reported
that younger adults were more likely to have depressive symp-
tom due to circumstances they face, such as much higher un-
employment rate and fierce competition life compared with
older adults (3, 11).

With regard to individual SES, depressive symptom was in-
versely associated with SES as defined by income and educa-
tional attainment in this study. This is consistent with the fact
that people with lower SES are more likely to have depressive
symptom, like many other medical conditions, due to their less
favorable access to health care, poorer coping styles, stress ex-
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posure, and weaker social support (16-18). Until recently, only
a few Korean studies have included variables of SES and report-
ed that lower educational level and monthly income were asso-
ciated with an increasing risk of depressive symptom (3, 23).

With regard to the number of having illnesses, this study show-
ed that having more illnesses was associated with increased risk
of depressive symptom. There is a great deal of evidence includ-
ing Korean studies for increasing risk of depressive symptom as
physical illnesses increase (15, 34).

In this study, living alone appears to have a higher risk of de-
pressive symptom than living with someone. This finding is con-
sistent with previous studies which have reported those live
alone have less social capital which, in turn, is a risk for mental
health (35, 36). In other words living alone has a detrimental ef-
fect on depressive symptom whereas living with other people
could offer emotional support and feelings of social integration.
Furthermore, the influence ofliving alone was stronger on male
than female in mid-aged and older adults. It is consistent with a
previous study which investigated the effects of living alone on
depressive symptom (29). This can be explained by the fact that
sex differences in depressive symptom, usually higher in wom-
en, were not found in those living alone, and studies which in-
cluded only women in their sample found no relationship be-
tween living alone and depressive symptom (37). Also, it can be
interpreted through the facts that the loss of a spouse is more
influential to males than females, and males are more depen-
dent on their spouse emotionally (38).

This study has the following limitations. First, given its cross-
sectional study design, this study can determine the association
among variables and depressive symptom but may not be able
to fully explain the causal relationship among them. Further
longitudinal and prospective studies are needed to confirm the
causation. Second, variables that reflect social infrastructure
such as service availability, e.g. the number of psychiatric facili-
ty or doctor, which might have an influence on the regional prev-
alence of depressive symptom, were not included. So, it is sug-
gested that such kinds of variables should be included in fur-
ther studies. Third, the data was derived from Korean popula-
tion. As mentioned above, Korea has unique characteristics of
socioeconomic contexts from other advanced nations. So, our
results cannot be generalized to other nations, and cautious in-
terpretation should be needed.

In spite of these limitations, our study is meaningful in that it
is the first to date which explores the relationship between eco-
logical socioeconomic effects, such as community income level
and income inequality, and depressive symptom among the
Korean population. We found that individual SES is positively
correlated with depressive symptom; level of community in-
come has a negative association; those with lower income are
more sensitive to community income level than those with high-
er income; and community income inequality has no detect-
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able relationship with depressive symptom in the Korean pop-
ulation. Interestingly, in the all community income level, those
with lowest income had always higher prevalence than those
with highest income. Furthermore, despite having an equal in-
dividual income, the risk of depressive symptom increased con-
tinuously from the lowest to the highest community income
level. These findings can provide valuable evidence not only to
manage depressive symptom but also to make policy for pre-
vention.
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