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Abstract

Relation of Regional
difference in Mental health
state in Seoul using

multilevel data analysis

Kim Seulgi
Department of Public Health
The Graduate School of Public Health

Seoul National University

Introduction : Importance of mental health on our life has
shown through lots of studies. Many results of research said the
poor mental health makes one’s life unhealthy. In Korea,
however, prevalence of mental illness has been growing according
to 2011 mental disorder survey. On the other hand, a lots of
studies has shown the Neighborhood effect(Contextual effect) on
mental health. Community level features influence one’s mental

health state. This study is conducted to examine the difference of



mental health state by small area in Seoul and find-out
association between small area level factors and individual's
mental health state.

Methods : The data for this study came from KCHS(Korean
Community Health Study) of 2011, 2012, 2013. Adults living in
Seoul(25 districts) are subjects of this study. Independent
variables are determined by two level(Individual and Community)
factors. Individual-level variables are including smoking, drinking,
physical activity, self-perceived obese state, experience of disease,
accident or poisoning. Community-level variables are calculated
by proportion of female, elderly, specific marital status, under
high-school educational level, manual worker, low household
income(100man-won and less) population. Dependent
variable(Mental health state) is evaluated by degree of stress and
depression experience. Dependent variable(Mental health state) is
evaluated by degree of stress and depression experience. To
find-out the differences of mental health state by region,
frequency analysis i1s performed. And finally generalized linear
mixed model logistic analysis is performed to find-out the effect

of community-level factors by using SAS program version 9.3.

Results : The total number of subjects for this study is 39,380
people. 12789 people of subjects answered they felt high-stress
and 2255 people of them experienced depression. Community in
Seoul can be divided into 25 gu and 424 dong. Average
proportion of high-stress by community, named ‘gu’, is 29.3%.

And depression experienced is 7.1% by each district. There is



significant(p<0.05) association between mental health state and
almost individual-level features including demographics and
health-related factors. The results of generalized linear mixed
model analysis, there are differences between region to region.
Especially, experience of depression adjusted for all individual’'s

and dong level factors has big percentage change of variance.

Conclusion : There is association between regional features and
individual’s mental health by comparing the differences between
small area in Seoul and figuring the effect factors on mental
health state. Especially, in the case of depression, there is a big
association with area features. Therefore, it is necessary that
establish community level approach and management to Improve

individual’s mental health.

Keywords : mental health, stress, depression, community,
multilevel data analysis, generalized linear mixed model
analysis

Student Number @ 2013-21865
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Chapter I. Introduction

1-1. Background

Importance of mental health on our life has shown through lots
of studies. Most of results said the poor mental health makes
one'’s life unhealthy(Jeon, 2003; Kim et al, 2006; Jung et al, 2007,
Kim et al, 2008). Especially, the influence of stress and
depression on individual’s health have presented. Stress hormones
was known as a factor that can influence on memory
modulation(Oliver T. Wolf, 2007) and heart rate(J. Taelman et al.,
2008). Depression also contributes to memory(L. Sand Stromgren,
1977; Carlo Cipolli et al, 1996) and cerebrovascular disease(K.
Ranga Rama Krishnan, 2000). However, according to 2011 mental
disorder survey in Korea, prevalence of mental illness has been
growing. These problems cause social and national burden.

On the other hand, lots of studies has shown that individual's
health effect were caused by many community level factors. It is
called the Neighborhood effect(Robert J. Sampson et al., 2002;
Ingrid G. Ellen et al, 2001). Mental health is also caused by
mixing of individual and community level factors(Carol S.
Aneshensel et al., 1996; Margaret O Caughy et al., 2003).
Therefore, this study can examine the difference of mental health
state by small area and find-out the association between mental

health state and community level features in Seoul, Korea.



1-2. Purpose

The aims of this study are following. First, examining differences
of mental health state by small area in Seoul. Second, find-out
community features associated with individual's mental health

state.



Chapter II. Methods

2-1. Study design and hypothesis

The study was designed to analysis the association between
one’s individual mental state and community-level feature.
<Figure 1> shows the design of current study. There are factors

associated with mental health divided into two level.

Gender, age, educational level, occupational type,

household income, marital status

Smoking, Drinking, Physical activity,

Self-perceived obese state,

experience of disease/accident/poisoning ' Mental Health State

Demographics

Health-related
behavior

* Degree of stress

* Depression experience

proportion of female, elderly, under high-school educational level,
unemployed, low household income, divorced population

<Figure 1> Study Design

First, there are individual-level factors including demographics
and health-related behaviors. Then Community-level features are

calculated.



Hypothesis

Hypothesis are formulated according to this study model

presented in <Figure 1>.

1. There are differences of individual mental health state by each
region(community).

2. Individual-level factors affect individual’s mental health state.

3. Area-level factors affect individual’s mental health state.

[, -1l = —
! M2t 8



2-2. Data

Data source : Korean Community Health Survey(KCHS)

The data for this study came from Korean Community Health
Study of 2011, 2012, 2013.

Korean Community health Survey(KCHS), conducted by the
Korea Center for Disease Control(KCDC), is the only existing
community-based health statistic in Korea. It is an annual
national cross-sectional survey and provide data for planning,
implementing and evaluating to promote evidence-based
community health policies. About 900 adults is selected from each
253 region in Korea and participate face-to—face interviews using
CAPI(Computer Assisted Personal Interviewing) system with
trained investigators. This survey covered 18 common question
section including demographics, several health-related behaviors,
experience of diagnosis and accident, quality of life, utilization of

healthcare services and environmental factors.

Study Subjects

Adults who are living in Seoul and participated KCHS of 2011,
2012 or 2013 are subjects of this study.



2-3. Measures

Independent variables

: determined by Individual and Community level.

- Individual level variables

Demographic variables were used in this study including gender,
age, marital status, educational level, occupational type, household
income. Gender compared males with females. Age was
categorized as 6 groups: ‘19-29’, ‘30-39’, ‘40-49’, ‘50-59’, ‘60-69’
and ‘70 and older’. Marital status was categorized as ‘Single’,
‘Married’ and ‘Others’ including divorced, separated and widows.
Educational level was classified into 3 groups: ‘Uneducated’,
‘under highschool graduated and ‘highschool or higher’
Occupational type were grouped into 4  categories
‘Profession/Administration/Clerical workers’ ‘Services/Sales job’,
‘Manual job’ and ‘Unemployment’. Household income was divided
by 5 groups : ‘under 100 man-won’, ‘101-200 man-won’, ‘201-300
man-won’, ‘301-400 man-won’ and ‘400man-won or higher’.
Health-related behaviors were used including smoking, drinking,
physical activity, self-perceived obese state, experience of disease,
accident or poisoning. Smoking, drinking and experience of
disease, accident or poisoning were derived from the KCHS
questionnaire - “Do you smoke now?”, “Have you drank alcohol
within the past one month?”, “Have you experienced disease,
accident or poisoning within the past 2 weeks?”. Physical activity

was classified 2 groups : ‘Do walking or moderate exercise



within the past 1 week, ‘Do not any physical activity’
Self-perceived obese state variable was derived from the KCHS
questionnaire - “How does your body do you think?” and sorted

by subject’s answer into 2 groups : “obese” and “normal”

- Area(community) level variables

Community level variables are defined by proportion of female,
elderly, specific marital status, under high—school educational
level, manual worker, low household income population. Definition

of each measures are represented in [Table 1].

[Table 1] Definition of community-level factors

Definition of community-level factors(Unit : %)

Factorl  proportion of female population within region

Factor2 proportion of elderly(65 and older) population within region

proportion of specific marital status including divorced, separated or widow

Factor3 . o .
population within region

Factord proportion of under highschool graduate educational level population within
actor:
region

Factorb proportion of manual population within region

Factort proportion of low household income(100 man-won and less) population within
actort )
region

To find-out the effect of region feature, each proportion of

factors were calculated using following formula.
Standard-score(Z) = (X - mean) / standard deviation

Then, each Z-score were summed by region. In other words, one

region has only one region value.



Dependent variable

Mental health state is evaluated by degree of stress and

depression experience.

- Self perceived stress extent

Degree of stress was derived from the KCHS questionnaire -
“How much do you feel stress in daily life?” and grouped into

‘High’ or ‘Low’ according to participant’s answer.

- Depression experience
Depression experience 1s also collected from the KCHS
questionnaire - “Have you ever experience depression

continuously more than 2 weeks within the past one year?”



2-4. Analysis

All analysis was conducted by using SAS program version 9.3.

Frequency analysis

To find-out the difference mental health state by region,
frequency analysis is performed. All variables are managed as
binominal factor. Chi-square test was performed to analysis

association between variables.

Multilevel data analysis

Recently, it is a general concept that some events have several
same causes based on hierarchy structures. In other words,
individuals within the same group are likely to have similar
attributes. In this study, the data has also hierarchical
structure<Figure 2>. Level 1 can be matched individual and level

2 1s suited to area.

Level 2(area)

_! Level 1(Individual) ‘

<Figure 2> Data structure



Multilevel data analysis is effective way to apply this concept. In
this study, especially generalized linear mixed(GLM) model, is
applied to find influence of group level feature(Jian Dai et al,
2006) on individual’s mental health. Random effect intercept
model is used to find-out community-level effect on individual's
mental health and odds ratio values are calculated. It is
conducted by using proc glimmix procedure statement with

“Method=LAPLACE” option.

In this study, to analysis generalized linear mixed model
following models are structured.
Model 0 : Null model.
Model 1 : Only individual-level factors are adjusted.
Model 2 : Only community—level features are adjusted.

Model 4 : All factors are adjusted.

10 -"JH_E —1- .I_..i



Chapter III. Results

3-1. Regional differences in mental health state

In Seoul, there are 25 gu(community-level). Average participant
of each district(gu) is 2566 people. Maximum value is 2720 in

Geumcheon—-gu. Minimum value is 2350 in Mapo—gu.

In the 25 region(gu), average proportion of high self-perceived
stress population 1s 29.3%. Maximum proportion of high
self-perceived stress population is 31.0% in 3 community(gu)
named Gangdong, Songpa and Jongno. Minimum value is 26.7%

in Jung-gu.

On the other hand, average proportion of having depression
continuously more than 2 weeks within the past 1 vyear
population is 7.1%. Maximum value is 9.6% in Dongjak—-gu.

Minimum value is 5.2% in Eunpeong-gu.

Distribution of high-stress and depression experience by each

community is presented in [Table 2].

11 A =14



[Table 2] Regional(gu) differences in mental health state in Seoul

Stress Depression
Community Total
(gu, N=25) (N) High Experienced
N % N %
Gangnam 1448 501 34.60 7 5.32
Gangdong 1634 540 33.05 97 594
Gangbuk 1590 549 34.53 93 5.85
Gangseo 1547 515 33.29 73 4.72
Gwanak 1630 508 31.17 87 5.34
Gwangijin 1665 548 3291 67 4.02
Guro 1705 536 31.44 118 6.92
Geumcheon 1677 517 30.83 113 6.74
Nowon 1629 540 33.15 88 5.40
Dobong 1430 447 31.26 87 6.08
Dongdaemun 1600 538 33.63 63 3.94
Dongjak 1589 502 31.59 123 7.74
Mapo 1524 520 34.12 89 5.84
Seodaemun 1610 541 33.60 104 6.46
Seocho 1460 497 34.04 80 548
Seongdong 1631 510 31.27 94 5.76
Seongbuk 1650 549 33.27 86 521
Songpa 1685 580 34.42 124 7.36
Yangcheon 1449 444 30.64 78 5.38
Yeongdeungpo 1652 494 29.90 119 7.20
Yongsan 1468 458 31.20 80 545
Eunpeong 1592 524 3291 66 4.15
Jongno 1460 497 34.04 97 6.64
Jung 1533 454 29.62 71 4.63
Jungnang 1522 480 31.54 81 5.32
Total(N) 39380 12789 100.00 2255 100.00

12 A L-tl



3-2. Demographic characteristics of subjects

The total number of subjects is 39380(people). 12789 people feel
‘high’ stress in their daily life and 26591 people are in ‘low’
stress group. 2255 people experienced depression, meanwhile
37125 people are not. General demographic characteristics and
distribution of subjects by mental health state are presented in

[Table 3] and [Table 4].

According to [Table 3], there are significances between stress
and demographic variables except for household income. The
older age group has more percentage of low-stress than the
younger one. Married people has lowest high-stress percentage
and more than one-third single felt high-stress. In case of
educational level characteristic, elementary or middle school
graduate level has lowest percentage of high-stress. And having

‘services/sales’ job shows the highest percentage of high-stress.

On the other hands, depression experience presented on [Table 4]
has a little bit different trend compared with degree of stress. All
of wvariables has a big significance between individual's
demographics and depression experience. Each variable has
prominent group. In case of gender, female has more than double
percentage of depression experience. Others group on marital
status including divorced, separated and widow shows also
prominent value compared with married or single person. 11.59%

of uneducated people experienced depression.

13 A 8-



[Table 3] Demographic characteristics of subjects by stress

Total Low High
(N) N % N % p
Gender
Female 17932 11833 65.99 6099 34.01 <.0001
Male 21448 14758 68.81 6690 31.19
Age_10
19-29 5974 3811 63.79 2163 36.21 <.0001
30-39 10282 6558 63.78 3724 36.22
40-49 10391 6794 65.38 3597 34.62
50-59 8270 5941 71.84 2329 28.16
60-69 3530 2750 77.90 780 22.10
70< 933 737 78.99 196 21.01
Marital status
Married 26148 17943 68.62 8205 31.38 <.0001
Single 9770 6346 64.95 3424 35.05
Others 3462 2302 66.49 1160 3351
Education
Uneducated 561 372 66.31 189 33.69
Ele/Mid 5417 3942 72.77 1475 27.23 <.0001
High 33402 22277 66.69 11125 3331
Household income
<100 2961 2014 68.02 947 31.98 0.5092
101-200 6677 4497 67.35 2180 32.65
201-300 8261 5619 68.02 2642 31.98
301-400 6017 4089 67.96 1928 32.04
401 < 15464 10372 67.07 5092 32.93
Occupation
Manual 10250 7384 72.04 2866 27.96 <.0001
Prof/Admin/Cler 19673 12993 66.04 6630 33.96
Services/Sales 9457 6214 65.71 3243 34.29
Total 39380 26591 100.0 12789 100.0
14 ’jﬂ 2 Tl o+



[Table 4] Demographic characteristics of subjects by depression

Total Non-experienced Experienced
(N) N % N % P
Gender
Female 17932 16528 92.17 1404 7.83 <.0001
Male 21448 20597 96.03 851 3.97
Age_10
19-29 5974 5554 92.97 420 7.03 <.0001
30-39 10282 9747 94.80 535 5.20
40-49 10391 9834 94.64 557 5.36
50-59 8270 7772 93.98 498 6.02
60-69 3530 3338 94.56 192 5.44
70< 933 880 94.32 53 5.68
Marital status
Married 26148 24925 95.32 1223 4.68 <.0001
Single 9770 9120 93.35 650 6.65
Others 3462 3080 88.97 382 11.03
Education
Uneducated 561 496 8841 65 11.59
Ele/Mid 5417 5047 93.17 370 6.83 <.0001
High 33402 31582 94.55 1820 5.45
Household income
<100 2961 2678 90.44 283 9.56 <.0001
101-200 6677 6189 92.69 488 7.31
201-300 8261 7771 94.07 490 5.93
301-400 6017 5715 94.98 302 5.02
401 < 15464 14772 95.53 692 4.47
Occupation
Manual 10250 9639 94.04 611 5.96 <.0001
Prof/Admin/Cler 19673 18660 94.85 1013 5.15
Services/Sales 9457 8826 93.33 631 6.67
Total 39380 26591 100.0 12789 100.0



3-3. Individual- and community-level factors

3-3-1. Individual level : Health-related behaviors

Association between individual health-related behaviors and

mental health state is presented on [Table 5] and [Table 6].

[Table 5] shows the distribution and results of chi-square test
between variables and extent of perceived stress. All variables

have association with the individual’s degree of stress.
Then following [Table 6] presents the association between

several health-related behaviors and depression experience. There

1s a significant p-value except for smoking variable.

16 '\"'-E b :.-._ -. :I



[Table 5] Health-related behavior of subjects by stress

Total(N) Low High P
% N %
Smoking
no 29057 20212 69.56 8845 30.44 <.0001
yes 10323 6379 61.79 3944 38.21
Drinking
no 12357 8623 69.78 3734 30.22 <.0001
yes 36622 17968 66.49 9055 33.51
Physical Activity
no 15367 10072 65.54 5295 34.46 <.0001
Yes 24013 16519 63.79 7494 31.21
Self-perceived obese state
normal 23285 16287 69.95 6998 30.05 <.0001
obese 16095 10304 64.02 5791 35.98
Diagnosis/Accident/Poisoning
no 36622 25088 63.51 11534 31.49 <.0001
yes 2758 1503 54.50 1255 45.50
[Table 6] Health-related behavior of subjects by depression
Non-experienced Experienced
Total(N) N P % N P % D
Smoking
no 29057 27363 .17 1694 5.83 <.0001
yes 10323 9762 94.57 561 5.43
Drinking
no 12357 11565 93.59 792 6.41 <.0001
yes 36622 25560 94.59 1463 5.41
Physical Activity
no 15367 14478 94.21 889 5.79 <.0001
Yes 24013 22647 94.31 1366 5.69
Self-perceived obese state
normal 23285 22038 94.64 1247 5.36 <.0001
obese 16095 15087 93.74 1008 6.26
Diagnosis/Accident/Poisoning
no 36622 34774 94.95 1848 5.05 <.0001
yes 2758 2351 85.24 407 14.76
3 "
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3-3-2. Community level factors

Community level features are calculated by 6 criteria. Following

[Table 7] presents the distribution of each factor by area(gu).

[Table 7] Distribution of community level factors by gu

Community(gu) | %female  %elderly %mai* %education  %manual %inc*
Gangnam 42.96 4.35 9.19 3.31 8.22 3.94
Gangdong 44.06 3.61 9.79 12.97 28.03 6.92
Gangbuk 46.67 8.81 9.81 25.41 35.35 10.50
Gangseo 43.31 4.65 7.95 11.89 26.31 5.43
Gwanak 45.21 6.26 10.12 16.81 26.93 9.51
Gwangjin 44.38 4.74 8.11 14.29 25.83 7.39
Guro 43.46 5.69 6.22 15.66 29.97 6.33
Geumcheon 45.50 513 10.55 19.44 35.78 8.17
Nowon 46.90 4.30 9.21 15.16 24.49 6.51
Dobong 45.31 6.36 10.77 17.20 29.72 9.02
Dongdaemun 46.25 7.31 9.50 19.69 27.69 7.75
Dongjak 46.95 6.36 7.30 14.10 22.97 6.54
Mapo 47.24 6.23 8.46 13.19 22.18 7.28
Seodaemun 47.83 547 8.88 13.73 25.90 9.07
Seocho 43.56 3.42 5.62 3.49 8.08 2.67
Seongdong 44.70 6.13 8.77 18.03 2777 773
Seongbuk 45.82 594 6.85 16.48 27.94 7.94
Songpa 43.92 3.68 6.11 8.01 16.02 4.87
Yangcheon 47.48 421 9.04 14.56 26.64 8.76
Yeongdeungpo 43.83 5.39 7.75 1513 25.48 7.81
Yongsan 48.37 5.99 9.67 14.37 22.28 7.36
Eunpeong 44.97 6.85 11.68 13.94 30.34 7.22
Jongno 47.33 8.63 10.62 19.04 26.58 8.90
Jung 43.71 6.78 8.81 21.59 31.31 9.39
Jungnang 49.28 4.99 9.53 20.76 36.14 10.91

* %mar : including divorced, separated and widowers

#x %inc © 100 man-won or less household income

18 2]



3-4. Multilevel data analysis

3-4-1. Stress

The results of multilevel data analysis(GLM model) are presented

in [Table 8] and [Table 9].

In [Table 8], level 1 is matched to individuals and level 2 is
matched to area 'gu’. Each model in [Table 8] has very small
variance and model 2 adjusted for area level wvariable has
smallest variance among 4 models. Model 4 shows the
significance between every individual factor and stress. Female
has larger OR value(1.29, CL : 1.22-1.36) than male. And
younger group has smaller estimate than older. Married shows
more bigger odds ratio(1.12, CL : 1.04-1.20) than single and
others group has biggest high-stress odds ratio(1.25, CL
1.13-1.39). Manual job group 1is presented smallest OR
values(0.83, CL : 0.78-0.89).

In [Table 9], level 1 is matched to individuals and level 2 is
matched to area 'dong’. Null model in [Table 9] has variance
between group to group. Reference to null model, percentage
change of variance on model 1 is 6.26(%). And in case of model
2, it’s percentage change of variance is 8.83 (%). Finally model 3
adjusted for every individual and area level factors has 12.58%
change of variance reference to null model. Also, on model 3, the
community group has significant odds ratio between group 1(1.08,

CL : 1.00 - 1.16) and 4(reference).

19 -"JH_E 'kl: -TL



[Table 8] Multilevel data analysis : Stress, gu

Model0 Modell Model2 Model3
OR 95% CI OR 95% CI OR 95% CI
Individual-level factors
Gender Female 129 122 1.36 129 122 1.36
Male 1.00 1.00
Age 19-29 238 196 2.89 237 195 2.88
30-39 2.17 181 261 2.17 1.80 2.60
40-49 199 1.66 2.38 199 1.66 2.38
50-59 151 1.26 1.80 150 1.26 1.80
60-69 .11 092 1.34 111 092 1.33
70< 1.00 1.00
Marital Others 126 113 1.39 125 113 1.39
Status
Married 1.12 1.04 1.20 1.12 1.04 1.20
Single 1.00 1.00
Education High 0.63 0.52 0.77 0.63 0.52 0.77
Ele/Mid 0.65 0.53 0.79 0.64 0.53 0.79
Uneducated 1.00 1.00
Household
<100 1.16 1.06 1.28 1.16 1.06 1.28
Income
101-200 1.07 1.00 1.15 1.08 1.01 115
201-300 098 092 1.04 098 092 1.04
301-400 096 090 1.03 096 090 1.03
401< 1.00 1.00
Occupation Manual 0.83 0.78 0.89 0.83 0.78 0.89
Prof/Admin
098 093 1.04 098 092 1.04
/Cler
Services/Sa
1.00 1.00
les
M 21
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[Table 8] Continued

no 0.63 0.59 0.67 0.63 0.59
Smoking

yes 1.00 1.00

no 0.90 0.86 0.95 0.90 0.86
Drinking

yes 1.00 1.00
Physical no 1.14 1.08 1.19 1.14 1.08
Activity yes 1.00 1.00
Self-perceived  © 0.78 0.75 0.82 0.78 0.75
Obese state yes 1.00 1.00
Experience of no 054 049 0.58 054 0.49
disease or
accident yes 1.00 1.00

0.67

0.95

0.82

0.58

Community-level factors

1 1.03 09 112 103 095
2 098 091 105 096 0.8
3 09 08 102 095 0.8
4 1.00 1.00

1.03

1.02

Variance of random

0.001645(0.001) 0.002102(0.001) 0.000752(0.001) 0.000912(0.001)

intercept(S.E)
Percentage change of

. REF -27.718% 54.29% 44.56%
variance**
-2 Log Likelihood 49647.75 48386.80 49641.98 48380.20
AIC 49651.75 48432.8 49651.98 48432.2

* Model 0 : Null model.

* Model 1 @ Only individual-level factors are adjusted.

* Model 2 : Only area(community)-level features are adjusted.
# Model 4 : All individual- and area-level factors are adjusted
* NOTE: BOLD indicates statistically significance at 5% level

=% Percentage change of variance = [v(null)-v(complex model)l/v(null)*100

.
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[Table 9] Multilevel data analysis : Stress, dong

Model0 Modell Model2 Model3
OR 95% CI OR 95% CI OR 95% CI
Individual-level factors
Gender Female 129 122 1.36 129 122 1.36
Male 1.00 1.00
Age 19-29 239 197 290 238 196 2.89
30-39 2.17 181 261 2.17 181 261
40-49 199 1.67 2.38 199 1.66 2.38
50-59 151 1.26 1.80 151 1.26 1.80
60-69 1.11 092 1.33 111 092 1.33
70< 1.00 1.00
Marital Others 126 114 1.39 126 114 1.39
Status
Married 1.12 1.04 1.20 1.12 1.04 1.20
Single 1.00 1.00
Education High 0.63 0.52 0.77 0.63 0.52 0.77
Ele/Mid 0.65 0.53 0.79 0.65 0.53 0.79
Uneducated 1.00 1.00
Household
<100 1.16 1.06 1.27 1.17 1.06 1.29
Income
101-200 1.08 1.01 1.15 1.08 1.01 1.16
201-300 098 092 1.04 098 092 1.04
301-400 096 090 1.03 097 091 1.03
401< 1.00 1.00
Occupation Manual 0.83 0.78 0.89 0.83 0.78 0.89
Prof/Admin
098 093 1.03 097 092 1.03
/Cler
Services/Sa
1.00 1.00
les
M 21
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[Table 9] Continued

no 0.63 0.59 0.66 0.63 0.59
Smoking

yes 1.00 1.00

no 0.90 0.86 0.95 0.90 0.86
Drinking

yes 1.00 1.00
Physical no 1.13 1.08 1.19 1.13 1.08
Activity yes 1.00 1.00
Self-perceived  M© 0.78 0.75 0.82 0.78 0.75
Obese state yes 1.00 1.00
Experience of no 054 050 0.58 0.54 0.50
disease or
accident yes 1.00 1.00

0.66

0.95

0.82

0.58

Community-level factors

1 1.08 1.01 1.16 1.08 1.00 1.16
2 1.06 099 1.14 104 097 112
3 1.00 093 1.07 099 093 1.07
4 1.00 1.00
Variance of random _ _ _ _ _
. 0.01677(0.005) 0.01572(0.005) 0.01529(0.004) 0.01466(0.005)
intercept(S.E)
Percentage change of _
. REF 6.26% 8.83% 12.58%
variance**
-2 Log Likelihood 49629.27 48373.25 49621.49 48367.94
AIC 49633.27 48419.25 49631.49 48419.94

* Model 0 : Null model.

* Model 1 @ Only individual-level factors are adjusted.

* Model 2 : Only area(community)-level features are adjusted.
# Model 4 : All individual- and area-level factors are adjusted
* NOTE: BOLD indicates statistically significance at 5% level

=% Percentage change of variance = [v(null)-v(complex model)l/v(null)*100

%
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3-4-2. Depression

The results of generalized linear mixed model analysis about
individual’s experience of depression are presented in [Table 10]

and [Table 11].

In [Table 10], level 1 is matched to individuals and level 2 is
matched to area ‘gu’. Each model in [Table 10] about
individual’s depression has bigger group to group variance than
degree of stress presented on [Table 8] and [Table 9]. In the
case of depression, there are not significance between individual’s
health-related behavior ’drinking’, ’'physical activity’ and
occupation. Female has twice bigger OR values(2.03, CL
1.80-2.21) than male. Marital status shows little bit difference
trend with individual's stress. Married group has smallest(0.87,
CL : 0.74-098) and others including divorced, separated and
widowers have biggest(1.48, CL : 1.23-1.77) estimates. And the
odds ratio of 'experience of chronic disease, accident or
poisoning’ is 0.38(CL : 0.32-0.41).

In [Table 11], level 1 is matched to individuals and level 2 is
matched to area 'dong’. Null model in [Table 11] has variance
between group to group. Reference to null model, percentage
change of variance on model 3 adjusted for all individual and
area-level factor is 8.37(%). And the community group divided
by community factors has significant difference between group

1(1.22, CL : 1.04-1.44) and 4(reference, 1.00).
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[Table 10] Multilevel data analysis : Depression, gu

Model0 Modell Model2 Model3
OR 95% Ci OR 95% CI OR 95% CI
Individual-level factors
Gender Female 2.03 1.80 2.28 2.03 1.80 2.28
Male 1.00 1.00
Age 19-29 1.74 121 251 1.73 1.20 250
30-39 1.48 1.05 2.09 1.48 1.05 2.09
40-49 1.44 1.03 2.02 1.44 1.03 2.01
50-59 1.46 1.05 2.02 1.46 1.05 2.02
60-69 118 08 1.65 118 08 1.65
70< 1.00 1.00
Marital Others 148 124 178 148 123 177
Status
Married 0.86 0.74 0.99 0.85 0.74 0.98
Single 1.00 1.00
Education High 0.67 0.49 0.93 0.67 0.49 0.92
Ele/Mid 0.71 0.52 0.96 0.71 0.52 0.96
Uneducated 1.00 1.00
Household
<100 1.74 1.47 2.06 1.75 1.47 2.07
Income
101-200 1.47 1.28 1.67 1.47 1.29 1.68
201-300 126 1.11 143 126 1.11 143
301-400 1.10 096 1.27 111 096 1.28
401< 1.00 1.00
Occupation Manual 094 083 1.07 094 083 1.07
Prof/Admin
091 081 1.02 091 081 1.01
/Cler
Services/Sa
1.00 1.00
les
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[Table 10] Continued

no 0.70 0.62 0.80 0.70 0.62 0.80
Smoking
yes 1.00 1.00
no 096 087 1.06 096 087 1.06
Drinking
yes 1.00 1.00
Physical no 1.03 094 113 1.03 094 113
Activity yes 1.00 1.00
Self-perceived  M© 0.87 0.79 0.95 0.86 0.79 0.95
Obese state yes 1.00 1.00
Experience of no 0.36 0.32 041 0.36 0.32 041
disease or
accident yes 1.00 1.00
Community-level factors
1 099 080 121 113 091 141
2 1.08 088 134 114 092 142
3 091 073 112 09 076 1.18
4 1.00 1.00
Variance of random .
. 0.02332(0.010) 0.02878(0.012) 0.01953(0.009) 0.02216(0.010)
intercept
Percentage change of i
K REF -23.41% 16.25% 4.97%
varlance**
-2 Log Likelihood 17254.78 16441.84 17251.93 16437.55
AIC 17258.78 16487.84 17261.93 16489.55
* Model 0 : Null model.
* Model 1 @ Only individual-level factors are adjusted.
* Model 2 : Only area(community)-level features are adjusted.
# Model 4 : All individual- and area-level factors are adjusted
* NOTE: BOLD indicates statistically significance at 5% level
=% Percentage change of variance = [v(null)-v(complex model)l/v(null)*100
- i .
¥ [ 11
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[Table 11] Multilevel data analysis : Depression, dong

Model0 Modell Model2 Model3
OR  95% Ci  OR 95% CI  OR  95% CI
Individual-level factors
Gender Female 2.03 181 227 2.03 181 227
Male 1.00 1.00
Age 19-29 175 122 252 176 122 253
30-39 149 1.06 2.10 149 1.06 2.10
40-49 144 103 201 144 103 201
50-59 1.47 106 2.03 146 106 2.03
60-69 119 086 166 119 085 166
70< 1.00 1.00
Marital Others 0.85 074 098 0.85 074 098
Married 148 124 176 148 124 176
Single 1.00 1.00
Education  High 071 052 0.96 071 052 0.96
Ele/Mid 0.68 0.49 0.92 0.67 0.49 092
Uneducated 1.00 1.00
Household <199 174 147 2.06 178 150 2.11
101-200 145 127 166 148 130 1.69
201-300 126 111 142 128 112 145
301-400 110 095 127 L1l 096 128
401< 1.00 1.00
Occupation Manual 094 083 1.07 095 084 1.08
Prof/Admin 091 081 1.02 090 081 101
1Sec.;rvices/ Sa 1.00 1.00
M 21
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[Table 11] Continued

no 0.71 0.63 0.80 0.71 0.63 0.80
Smoking

yes 1.00 1.00

no 096 087 1.06 096 087 1.06
Drinking

yes 1.00 1.00
Physical no 1.04 095 1.14 1.04 095 1.14
Activity yes 1.00 1.00
Self-perceived  M© 0.86 0.79 0.94 0.86 0.79 0.94
Obese state ves 1.00 1.00
Experience of no 0.36 0.32 0.40 0.36 0.32 0.40
disease or
accident yes 1.00 1.00

Community-level factors

1 092 079 108 1.22 1.04 144
2 094 081 109 1.07 092 124
3 092 079 107 1.01 087 1.17
4 1.00 1.00
Variance of random _
. 0.1061(0.022) 0.1062(0.022) 0.1057(0.022) 0.09722(0.022)
intercept(S.E)
Percentage change of
. REF -0.09% 0.38% 8.37%
variance**
-2 Log Likelihood 17233.79 16430.58 17232.27 16422.88
AIC 17237.79 16476.58 17242.27 16474.88

*

Model 0 : Null model.

*

Model 1 : Only individual-level factors are adjusted.

*

Model 2 : Only area(community)-level features are adjusted.

*

Model 4 : All individual- and area-level factors are adjusted

NOTE: BOLD indicates statistically significance at 5% level

*

=% Percentage change of variance = [v(null)-v(complex model)l/v(null)*100
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Chapter IV. Discussion and Conclusion

4-1. Discussion

There are many researches that show the association between
region features and individual’s health state. The mental health,
especially depression, is also affected by area-level factors.

In this study, the results of multilevel data analysis, in other
words generalized linear mixed model analysis, presents the
association between individual’s mental health state and
community-level features. When the community has more female,
elderly, specific marital status, under high—school educational
level, manual worker, low household income(100man-won and
less) population, the community has more high-stress or
depression experienced people. Therefore, area—level variables can
explain the difference of stress and depression prevalence among
community ‘gu’ and ’‘dong’. This results are similar to prior
researches(Jeon, 2003; Jung et al, 2007; Kim et al, 2008).
Especially 'dong’ level, more than ’‘gu’ level, can explain the
association between area features and individual’s mental health
state. It shows similar to the result of Kim's report(2006). Also
depression 1s more affected by area than degree of stress.
Because depression is a key index of one's health, it's
management through community care can be good way to

improve area health level.
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4-2. Conclusion

There is association between regional features and individual's
mental health by comparing the differences between small area in
Seoul and figuring the effect factors on mental health state.
Therefore, it 1is necessary that establish community level

approach and management to improve individual’s mental health.
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