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Introduction :Importance ofmentalhealth on ourlife has

shownthroughlotsofstudies.Manyresultsofresearchsaidthe

poor mental health makes one's life unhealthy.In Korea,

however,prevalenceofmentalillnesshasbeengrowingaccording

to2011mentaldisordersurvey.On theotherhand,alotsof

studieshasshowntheNeighborhoodeffect(Contextualeffect)on

mentalhealth.Communitylevelfeaturesinfluenceone'smental

healthstate.Thisstudyisconductedtoexaminethedifferenceof



mental health state by small area in Seoul and find-out

association between smallarea levelfactors and individual’s

mentalhealthstate.

Methods:Thedataforthisstudy camefrom KCHS(Korean

CommunityHealthStudy)of2011,2012,2013.Adultslivingin

Seoul(25 districts) are subjects of this study. Independent

variablesaredeterminedbytwolevel(IndividualandCommunity)

factors.Individual-levelvariablesareincludingsmoking,drinking,

physicalactivity,self-perceivedobesestate,experienceofdisease,

accidentorpoisoning.Community-levelvariablesarecalculated

by proportion offemale,elderly,specificmaritalstatus,under

high-schooleducationallevel,manualworker,low household

income(100man-won and less) population. Dependent

variable(Mentalhealthstate)isevaluatedbydegreeofstressand

depressionexperience.Dependentvariable(Mentalhealthstate)is

evaluated by degree ofstress and depression experience.To

find-out the differences of mental health state by region,

frequency analysisisperformed.And finally generalized linear

mixedmodellogisticanalysisisperformedtofind-outtheeffect

ofcommunity-levelfactorsbyusingSASprogram version9.3.

Results:Thetotalnumberofsubjectsforthisstudyis39,380

people.12789peopleofsubjectsansweredtheyfelthigh-stress

and2255peopleofthem experienceddepression.Communityin

Seoulcan be divided into 25 gu and 424 dong.Average

proportionofhigh-stressbycommunity,named‘gu’,is29.3%.

Anddepressionexperiencedis7.1% byeachdistrict.Thereis



significant(p<0.05)association between mentalhealth stateand

almost individual-level features including demographics and

health-related factors.Theresultsofgeneralized linearmixed

modelanalysis,therearedifferencesbetweenregiontoregion.

Especially,experienceofdepressionadjustedforallindividual's

anddonglevelfactorshasbigpercentagechangeofvariance.

Conclusion:Thereisassociationbetweenregionalfeaturesand

individual’smentalhealthbycomparingthedifferencesbetween

smallareain Seoulandfiguring theeffectfactorson mental

healthstate.Especially,inthecaseofdepression,thereisabig

association with area features.Therefore,itisnecessary that

establishcommunitylevelapproachandmanagementtoimprove

individual’smentalhealth.

Keywords :mentalhealth,stress,depression,community,

multileveldata analysis,generalized linear mixed model

analysis

StudentNumber:2013-21865
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ChapterⅠ.Introduction

1-1.Background

Importanceofmentalhealthonourlifehasshownthroughlots

ofstudies.Mostofresultssaidthepoormentalhealthmakes

one'slifeunhealthy(Jeon,2003;Kim etal,2006;Jungetal,2007;

Kim et al, 2008). Especially,the influence of stress and

depressiononindividual’shealthhavepresented.Stresshormones

was known as a factor that can influence on memory

modulation(OliverT.Wolf,2007)andheartrate(J.Taelmanetal.,

2008).Depressionalsocontributestomemory(L.SandStromgren,

1977;CarloCipollietal.,1996)andcerebrovasculardisease(K.

RangaRamaKrishnan,2000).However,accordingto2011mental

disordersurveyinKorea,prevalenceofmentalillnesshasbeen

growing.Theseproblemscausesocialandnationalburden.

Ontheotherhand,lotsofstudieshasshownthatindividual’s

healtheffectwerecausedbymanycommunitylevelfactors.Itis

calledtheNeighborhoodeffect(RobertJ.Sampson etal.,2002;

IngridG.Ellen etal,2001).Mentalhealth isalsocaused by

mixing of individual and community level factors(Carol S.

Aneshenseletal.,1996;MargaretOCaughyetal.,2003).

Therefore,thisstudycanexaminethedifferenceofmentalhealth

statebysmallareaandfind-outtheassociationbetweenmental

healthstateandcommunitylevelfeaturesinSeoul,Korea.
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1-2.Purpose

Theaimsofthisstudyarefollowing.First,examiningdifferences

ofmentalhealthstatebysmallareainSeoul.Second,find-out

community features associated with individual’s mentalhealth

state.
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ChapterⅡ.Methods

2-1.Studydesignandhypothesis

The study was designed to analysis the association between

one’s individual mental state and community-level feature.

<Figure1>showsthedesignofcurrentstudy.Therearefactors

associatedwithmentalhealthdividedintotwolevel.

<Figure1>StudyDesign

First,thereareindividual-levelfactorsincluding demographics

andhealth-relatedbehaviors.ThenCommunity-levelfeaturesare

calculated.
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Hypothesis

Hypothesis are formulated according to this study model

presentedin<Figure1>.

1.Therearedifferencesofindividualmentalhealthstatebyeach

region(community).

2.Individual-levelfactorsaffectindividual’smentalhealthstate.

3.Area-levelfactorsaffectindividual’smentalhealthstate.
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2-2.Data

Datasource:KoreanCommunityHealthSurvey(KCHS)

Thedataforthisstudycamefrom KoreanCommunityHealth

Studyof2011,2012,2013.

Korean Community health Survey(KCHS),conducted by the

KoreaCenterforDiseaseControl(KCDC),istheonly existing

community-based health statistic in Korea.It is an annual

nationalcross-sectionalsurvey and providedata forplanning,

implementing and evaluating to promote evidence-based

communityhealthpolicies.About900adultsisselectedfrom each

253regioninKoreaandparticipateface-to-faceinterviewsusing

CAPI(Computer Assisted PersonalInterviewing) system with

trainedinvestigators.Thissurveycovered18commonquestion

sectionincludingdemographics,severalhealth-relatedbehaviors,

experienceofdiagnosisandaccident,qualityoflife,utilizationof

healthcareservicesandenvironmentalfactors.

StudySubjects

AdultswhoarelivinginSeoulandparticipatedKCHSof2011,

2012or2013aresubjectsofthisstudy.
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2-3.Measures

Independentvariables

:determinedbyIndividualandCommunitylevel.

-Individuallevelvariables

Demographicvariableswereusedinthisstudyincludinggender,

age,maritalstatus,educationallevel,occupationaltype,household

income. Gender compared males with females. Age was

categorizedas6groups:‘19-29’,‘30-39’,‘40-49’,‘50-59’,‘60-69’

and ‘70andolder’.Maritalstatuswascategorizedas‘Single’,

‘Married’and‘Others’includingdivorced,separatedandwidows.

Educationallevelwas classified into 3 groups:‘Uneducated’,

‘under highschool graduated’ and ‘highschool or higher’

Occupational type were grouped into 4 categories :

‘Profession/Administration/Clericalworkers’‘Services/Sales job’,

‘Manualjob’and‘Unemployment’.Householdincomewasdivided

by5groups:‘under100man-won’,‘101-200man-won’,‘201-300

man-won’,‘301-400man-won’and‘400man-wonorhigher’.

Health-relatedbehaviorswereusedincludingsmoking,drinking,

physicalactivity,self-perceivedobesestate,experienceofdisease,

accident or poisoning.Smoking,drinking and experience of

disease,accidentorpoisoning were derived from the KCHS

questionnaire-“Doyousmokenow?”,“Haveyoudrankalcohol

within thepastonemonth?”,“Haveyou experienced disease,

accidentorpoisoningwithinthepast2weeks?”.Physicalactivity

was classified 2 groups :‘Do walking ormoderate exercise
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within the past 1 week’, ‘Do not any physical activity’

Self-perceivedobesestatevariablewasderivedfrom theKCHS

questionnaire-“How doesyourbodydoyouthink?”andsorted

bysubject’sanswerinto2groups:“obese”and“normal”

-Area(community)levelvariables

Communitylevelvariablesaredefinedbyproportionoffemale,

elderly,specific maritalstatus,under high-schooleducational

level,manualworker,low householdincomepopulation.Definition

ofeachmeasuresarerepresentedin[Table1].

[Table1]Definitionofcommunity-levelfactors

Definitionofcommunity-levelfactors(Unit:%)

Factor1 proportionoffemalepopulationwithinregion

Factor2 proportionofelderly(65andolder)populationwithinregion

Factor3
proportionofspecificmaritalstatusincludingdivorced,separatedorwidow

populationwithinregion

Factor4
proportionofunderhighschoolgraduateeducationallevelpopulationwithin

region

Factor5 proportionofmanualpopulationwithinregion

Factor6
proportionoflow householdincome(100man-wonandless)populationwithin

region

To find-outthe effectofregion feature,each proportion of

factorswerecalculatedusingfollowingformula.

Standard-score(Z)=(X-mean)/standarddeviation

Then,eachZ-scoreweresummedbyregion.Inotherwords,one

regionhasonlyoneregionvalue.
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Dependentvariable

Mentalhealth state is evaluated by degree of stress and

depressionexperience.

-Selfperceivedstressextent

Degreeofstresswasderivedfrom theKCHS questionnaire-

“How muchdoyoufeelstressindailylife?”andgroupedinto

‘High’or‘Low’accordingtoparticipant’sanswer.

-Depressionexperience

Depression experience is also collected from the KCHS

questionnaire - “Have you ever experience depression

continuouslymorethan2weekswithinthepastoneyear?”
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2-4.Analysis

AllanalysiswasconductedbyusingSASprogram version9.3.

Frequencyanalysis

To find-out the difference mental health state by region,

frequency analysisisperformed.Allvariablesaremanagedas

binominalfactor.Chi-square testwas performed to analysis

associationbetweenvariables.

Multileveldataanalysis

Recently,itisageneralconceptthatsomeeventshaveseveral

same causes based on hierarchy structures.In otherwords,

individuals within the same group are likely to havesimilar

attributes. In this study, the data has also hierarchical

structure<Figure2>.Level1canbematchedindividualandlevel

2issuitedtoarea.

<Figure2>Datastructure
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Multileveldataanalysisiseffectivewaytoapplythisconcept.In

thisstudy,especially generalized linearmixed(GLM)model,is

appliedtofindinfluenceofgrouplevelfeature(JianDaietal,

2006) on individual's mentalhealth.Random effectintercept

modelisusedtofind-outcommunity-leveleffectonindividual’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

followingmodelsarestructured.

Model0:Nullmodel.

Model1:Onlyindividual-levelfactorsareadjusted.

Model2:Onlycommunity-levelfeaturesareadjusted.

Model4:Allfactorsareadjusted.
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ChapterⅢ.Results

3-1.Regionaldifferencesinmentalhealthstate

InSeoul,thereare25gu(community-level).Averageparticipant

ofeachdistrict(gu)is2566people.Maximum valueis2720in

Geumcheon-gu.Minimum valueis2350inMapo-gu.

Inthe25region(gu),averageproportionofhighself-perceived

stress population is 29.3%. Maximum proportion of high

self-perceived stress population is 31.0% in 3 community(gu)

namedGangdong,SongpaandJongno.Minimum valueis26.7%

inJung-gu.

On the otherhand,average proportion ofhaving depression

continuously more than 2 weeks within the past 1 year

population is 7.1%.Maximum value is 9.6% in Dongjak-gu.

Minimum valueis5.2% inEunpeong-gu.

Distribution ofhigh-stressand depression experienceby each

communityispresentedin[Table2].
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[Table2]Regional(gu)differencesinmentalhealthstateinSeoul

Community

(gu,N=25)

Total

(N)

Stress Depression

High Experienced

N % N %

Gangnam 1448 501 34.60 77 5.32

Gangdong 1634 540 33.05 97 5.94

Gangbuk 1590 549 34.53 93 5.85

Gangseo 1547 515 33.29 73 4.72

Gwanak 1630 508 31.17 87 5.34

Gwangjin 1665 548 32.91 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 5.48

Seongdong 1631 510 31.27 94 5.76

Seongbuk 1650 549 33.27 86 5.21

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 5.45

Eunpeong 1592 524 32.91 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
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3-2.Demographiccharacteristicsofsubjects

Thetotalnumberofsubjectsis39380(people).12789peoplefeel

‘high’stressin theirdaily lifeand 26591peoplearein ‘low’

stress group.2255 people experienced depression,meanwhile

37125 people are not.Generaldemographiccharacteristicsand

distributionofsubjectsbymentalhealthstatearepresentedin

[Table3]and[Table4].

According to[Table3],therearesignificancesbetweenstress

and demographic variables exceptforhousehold income.The

olderagegroup hasmorepercentageoflow-stressthan the

youngerone.Marriedpeoplehaslowesthigh-stresspercentage

and more than one-third single felthigh-stress.In case of

educational level characteristic,elementary or middle school

graduatelevelhaslowestpercentageofhigh-stress.Andhaving

‘services/sales’jobshowsthehighestpercentageofhigh-stress.

Ontheotherhands,depressionexperiencepresentedon[Table4]

hasalittlebitdifferenttrendcomparedwithdegreeofstress.All

of variables has a big significance between individual's

demographics and depression experience. Each variable has

prominentgroup.Incaseofgender,femalehasmorethandouble

percentage ofdepression experience.Others group on marital

status including divorced,separated and widow shows also

prominentvaluecomparedwithmarriedorsingleperson.11.59%

ofuneducatedpeopleexperienceddepression.
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Total
(N)

Low High

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

Maritalstatus

Married 26148 17943 68.62 8205 31.38 <.0001

Single 9770 6346 64.95 3424 35.05

Others 3462 2302 66.49 1160 33.51

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 33.31

Householdincome

≤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 6680 33.96

Services/Sales 9457 6214 65.71 3243 34.29

Total 39380 26591 100.0 12789 100.0

[Table3]Demographiccharacteristicsofsubjectsbystress
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Total

(N)

Non-experienced Experienced
p

N % N %

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

Maritalstatus

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 88.41 65 11.59

Ele/Mid 5417 5047 93.17 370 6.83 <.0001

High 33402 31582 94.55 1820 5.45

Householdincome

≤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

[Table4]Demographiccharacteristicsofsubjectsbydepression



16

3-3.Individual-andcommunity-levelfactors

3-3-1.Individuallevel:Health-relatedbehaviors

Association between individual health-related behaviors and

mentalhealthstateispresentedon[Table5]and[Table6].

[Table5]showsthedistributionandresultsofchi-squaretest

betweenvariablesandextentofperceivedstress.Allvariables

haveassociationwiththeindividual'sdegreeofstress.

Then following [Table 6] presents the association between

severalhealth-relatedbehaviorsanddepressionexperience.There

isasignificantp-valueexceptforsmokingvariable.
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Total(N)
Low High

p
N % 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 68.79 7494 31.21

Self-perceived obesestate

normal 23285 16287 69.95 6998 30.05 <.0001

obese 16095 10304 64.02 5791 35.98

Diagnosis/Accident/Poisoning

no 36622 25088 68.51 11534 31.49 <.0001

yes 2758 1503 54.50 1255 45.50

Total(N)
Non-experienced Experienced

p
N % N %

Smoking

no 29057 27363 94.17 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 obesestate

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

[Table5]Health-relatedbehaviorofsubjectsbystress

[Table6]Health-relatedbehaviorofsubjectsbydepression
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3-3-2.Communitylevelfactors

Communitylevelfeaturesarecalculatedby6criteria.Following

[Table7]presentsthedistributionofeachfactorbyarea(gu).

[Table7]Distributionofcommunitylevelfactorsbygu

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 5.13 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 5.47 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 27.77 7.73

Seongbuk 45.82 5.94 6.85 16.48 27.94 7.94

Songpa 43.92 3.68 6.11 8.01 16.02 4.87

Yangcheon 47.48 4.21 9.04 14.56 26.64 8.76

Yeongdeungpo 43.83 5.39 7.75 15.13 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:includingdivorced,separatedandwidowers

**%inc:100man-wonorlesshouseholdincome
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3-4.Multileveldataanalysis

3-4-1.Stress

Theresultsofmultileveldataanalysis(GLM model)arepresented

in[Table8]and[Table9].

In[Table8],level1ismatchedtoindividualsandlevel2is

matchedtoarea'gu'.Eachmodelin[Table8]hasverysmall

variance and model2 adjusted for area levelvariable has

smallest variance among 4 models. Model 4 shows the

significancebetweeneveryindividualfactorandstress.Female

has larger OR value(1.29,CL :1.22-1.36) than male.And

youngergrouphassmallerestimatethanolder.Marriedshows

morebiggerodds 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 is presented smallest OR

values(0.83,CL:0.78-0.89).

In[Table9],level1ismatchedtoindividualsandlevel2is

matchedtoarea'dong'.Nullmodelin[Table9]hasvariance

between group to group.Reference to nullmodel,percentage

changeofvarianceonmodel1is6.26(%).Andincaseofmodel

2,it'spercentagechangeofvarianceis8.83(%).Finallymodel3

adjustedforeveryindividualandarealevelfactorshas12.58%

changeofvariancereferencetonullmodel.Also,onmodel3,the

communitygrouphassignificantoddsratiobetweengroup1(1.08,

CL:1.00-1.16)and4(reference).
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Model0 Model1 Model2 Model3

OR 95% CI OR 95% CI OR 95% CI

Individual-level factors

Gender Female 1.29 1.22 1.36 1.29 1.22 1.36

Male 1.00 1.00

Age 19-29 2.38 1.96 2.89 2.37 1.95 2.88

30-39 2.17 1.81 2.61 2.17 1.80 2.60

40-49 1.99 1.66 2.38 1.99 1.66 2.38

50-59 1.51 1.26 1.80 1.50 1.26 1.80

60-69 1.11 0.92 1.34 1.11 0.92 1.33

70≤ 1.00 1.00

Marital

Status
Others 1.26 1.13 1.39 1.25 1.13 1.39

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

Income
<100 1.16 1.05 1.28 1.16 1.06 1.28

1.15101-200 1.07 1.00 1.15 1.08 1.01

1.04201-300 0.98 0.92 1.04 0.98 0.92

1.03301-400 0.96 0.90 1.03 0.96 0.90

401≤ 1.00 1.00

Occupation Manual 0.83 0.78 0.89 0.83 0.78 0.89

Prof/Admin

/Cler
0.98 0.93 1.04 0.98 0.92 1.04

Services/Sa

les
1.00 1.00

[Table8]Multileveldataanalysis:Stress,gu
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Smoking

no 0.63 0.59 0.67 0.63 0.59 0.67

yes 1.00 1.00

Drinking

no 0.90 0.86 0.95 0.90 0.86 0.95

yes 1.00 1.00

Physical

Activity

no 1.14 1.08 1.19 1.14 1.08 1.19

yes 1.00 1.00

Self-perceived

Obesestate

no 0.78 0.75 0.82 0.78 0.75 0.82

yes 1.00 1.00

Experience of

diseaseor

accident

no 0.54 0.49 0.58 0.54 0.49 0.58

yes 1.00 1.00

Community-level factors

1 1.03 0.96 1.12 1.03 0.95 1.11

2 0.98 0.91 1.05 0.96 0.89 1.03

3 0.95 0.88 1.02 0.95 0.88 1.02

4 1.00 1.00

Varianceofrandom

intercept(S.E)
0.001645(0.001) 0.002102(0.001) 0.000752(0.001) 0.000912(0.001)

Percentagechangeof

variance**
REF -27.78% 54.29% 44.56%

-2LogLikelihood 49647.75 48386.80 49641.98 48380.20

AIC 49651.75 48432.8 49651.98 48432.2

[Table8]Continued

*Model0:Nullmodel.

*Model1:Onlyindividual-levelfactorsareadjusted.

*Model2:Onlyarea(community)-levelfeaturesareadjusted.

*Model4:Allindividual-andarea-levelfactorsareadjusted

*NOTE:BOLD indicatesstatisticallysignificanceat5% level

**Percentagechangeofvariance=[v(null)-v(complexmodel)]/v(null)*100



22

Model0 Model1 Model2 Model3

OR 95% CI OR 95% CI OR 95% CI

Individual-level factors

Gender Female 1.29 1.22 1.36 1.29 1.22 1.36

Male 1.00 1.00

Age 19-29 2.39 1.97 2.90 2.38 1.96 2.89

30-39 2.17 1.81 2.61 2.17 1.81 2.61

40-49 1.99 1.67 2.38 1.99 1.66 2.38

50-59 1.51 1.26 1.80 1.51 1.26 1.80

60-69 1.11 0.92 1.33 1.11 0.92 1.33

70≤ 1.00 1.00

Marital

Status
Others 1.26 1.14 1.39 1.26 1.14 1.39

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

Income
<100 1.16 1.05 1.27 1.17 1.06 1.29

101-200 1.08 1.01 1.15 1.08 1.01 1.16

201-300 0.98 0.92 1.04 0.98 0.92 1.04

301-400 0.96 0.90 1.03 0.97 0.91 1.03

401≤ 1.00 1.00

Occupation Manual 0.83 0.78 0.89 0.83 0.78 0.89

Prof/Admin

/Cler
0.98 0.93 1.03 0.97 0.92 1.03

Services/Sa

les
1.00 1.00

[Table9]Multileveldataanalysis:Stress,dong
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Smoking

no 0.63 0.59 0.66 0.63 0.59 0.66

yes 1.00 1.00

Drinking

no 0.90 0.86 0.95 0.90 0.86 0.95

yes 1.00 1.00

Physical

Activity

no 1.13 1.08 1.19 1.13 1.08 1.19

yes 1.00 1.00

Self-perceived

Obesestate

no 0.78 0.75 0.82 0.78 0.75 0.82

yes 1.00 1.00

Experience of

diseaseor

accident

no 0.54 0.50 0.58 0.54 0.50 0.58

yes 1.00 1.00

Community-level factors

1 1.08 1.01 1.16 1.08 1.00 1.16

2 1.06 0.99 1.14 1.04 0.97 1.12

3 1.00 0.93 1.07 0.99 0.93 1.07

4 1.00 1.00

Varianceofrandom

intercept(S.E)
0.01677(0.005) 0.01572(0.005) 0.01529(0.004) 0.01466(0.005)

Percentagechangeof

variance**
REF 6.26% 8.83% 12.58%

-2LogLikelihood 49629.27 48373.25 49621.49 48367.94

AIC 49633.27 48419.25 49631.49 48419.94

[Table9]Continued

*Model0:Nullmodel.

*Model1:Onlyindividual-levelfactorsareadjusted.

*Model2:Onlyarea(community)-levelfeaturesareadjusted.

*Model4:Allindividual-andarea-levelfactorsareadjusted

*NOTE:BOLD indicatesstatisticallysignificanceat5% level

**Percentagechangeofvariance=[v(null)-v(complexmodel)]/v(null)*100
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3-4-2.Depression

The results ofgeneralized linearmixed modelanalysisabout

individual'sexperienceofdepressionarepresentedin[Table10]

and[Table11].

In[Table10],level1ismatchedtoindividualsandlevel2is

matched to area 'gu'. Each model in [Table 10] about

individual'sdepressionhasbiggergrouptogroupvariancethan

degreeofstresspresentedon[Table8]and[Table9].Inthe

caseofdepression,therearenotsignificancebetweenindividual's

health-related behavior 'drinking', 'physical activity' and

occupation.Female has twice bigger OR values(2.03,CL :

1.80-2.21)than male.Maritalstatusshowslittlebitdifference

trendwithindividual'sstress.Marriedgrouphassmallest(0.87,

CL :0.74-0.98)and others including divorced,separated and

widowershavebiggest(1.48,CL :1.23-1.77)estimates.Andthe

odds ratio of 'experience of chronic disease, accident or

poisoning'is0.38(CL:0.32-0.41).

In[Table11],level1ismatchedtoindividualsandlevel2is

matchedtoarea'dong'.Nullmodelin[Table11]hasvariance

between group to group.Reference to nullmodel,percentage

changeofvarianceonmodel3adjustedforallindividualand

area-levelfactoris8.37(%).Andthecommunitygroupdivided

bycommunity factorshassignificantdifferencebetweengroup

1(1.22,CL:1.04-1.44)and4(reference,1.00).
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Model0 Model1 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 1.21 2.51 1.73 1.20 2.50

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 1.18 0.85 1.65 1.18 0.85 1.65

70≤ 1.00 1.00

Marital

Status
Others 1.48 1.24 1.78 1.48 1.23 1.77

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

Income
<100 1.74 1.47 2.06 1.75 1.47 2.07

101-200 1.47 1.28 1.67 1.47 1.29 1.68

201-300 1.26 1.11 1.43 1.26 1.11 1.43

301-400 1.10 0.96 1.27 1.11 0.96 1.28

401≤ 1.00 1.00

Occupation Manual 0.94 0.83 1.07 0.94 0.83 1.07

Prof/Admin

/Cler
0.91 0.81 1.02 0.91 0.81 1.01

Services/Sa

les
1.00 1.00

[Table10]Multileveldataanalysis:Depression,gu
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Smoking

no 0.70 0.62 0.80 0.70 0.62 0.80

yes 1.00 1.00

Drinking

no 0.96 0.87 1.06 0.96 0.87 1.06

yes 1.00 1.00

Physical

Activity

no 1.03 0.94 1.13 1.03 0.94 1.13

yes 1.00 1.00

Self-perceived

Obesestate

no 0.87 0.79 0.95 0.86 0.79 0.95

yes 1.00 1.00

Experience of

diseaseor

accident

no 0.36 0.32 0.41 0.36 0.32 0.41

yes 1.00 1.00

Community-level factors

1 0.99 0.80 1.21 1.13 0.91 1.41

2 1.08 0.88 1.34 1.14 0.92 1.42

3 0.91 0.73 1.12 0.95 0.76 1.18

4 1.00 1.00

Varianceofrandom

intercept
0.02332(0.010) 0.02878(0.012) 0.01953(0.009) 0.02216(0.010)

Percentagechangeof

variance**
REF -23.41% 16.25% 4.97%

-2LogLikelihood 17254.78 16441.84 17251.93 16437.55

AIC 17258.78 16487.84 17261.93 16489.55

[Table10]Continued

*Model0:Nullmodel.

*Model1:Onlyindividual-levelfactorsareadjusted.

*Model2:Onlyarea(community)-levelfeaturesareadjusted.

*Model4:Allindividual-andarea-levelfactorsareadjusted

*NOTE:BOLD indicatesstatisticallysignificanceat5% level

**Percentagechangeofvariance=[v(null)-v(complexmodel)]/v(null)*100
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Model0 Model1 Model2 Model3

OR 95% Ci OR 95% CI OR 95% CI

Individual-level factors

Gender Female 2.03 1.81 2.27 2.03 1.81 2.27

Male 1.00 1.00

Age 19-29 1.75 1.22 2.52 1.76 1.22 2.53

30-39 1.49 1.06 2.10 1.49 1.06 2.10

40-49 1.44 1.03 2.01 1.44 1.03 2.01

50-59 1.47 1.06 2.03 1.46 1.06 2.03

60-69 1.19 0.86 1.66 1.19 0.85 1.66

70≤ 1.00 1.00

Marital
Status

Others 0.85 0.74 0.98 0.85 0.74 0.98

Married 1.48 1.24 1.76 1.48 1.24 1.76

Single 1.00 1.00

Education High 0.71 0.52 0.96 0.71 0.52 0.96

Ele/Mid 0.68 0.49 0.92 0.67 0.49 0.92

Uneducated 1.00 1.00

Household
Income <100 1.74 1.47 2.06 1.78 1.50 2.11

101-200 1.45 1.27 1.66 1.48 1.30 1.69

201-300 1.26 1.11 1.42 1.28 1.12 1.45

301-400 1.10 0.95 1.27 1.11 0.96 1.28

401≤ 1.00 1.00

Occupation Manual 0.94 0.83 1.07 0.95 0.84 1.08

Prof/Admin
/Cler 0.91 0.81 1.02 0.90 0.81 1.01

Services/Sa
les

1.00 1.00

[Table11]Multileveldataanalysis:Depression,dong
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Smoking

no 0.71 0.63 0.80 0.71 0.63 0.80

yes 1.00 1.00

Drinking

no 0.96 0.87 1.06 0.96 0.87 1.06

yes 1.00 1.00

Physical

Activity

no 1.04 0.95 1.14 1.04 0.95 1.14

yes 1.00 1.00

Self-perceived

Obesestate

no 0.86 0.79 0.94 0.86 0.79 0.94

yes 1.00 1.00

Experience of

diseaseor

accident

no 0.36 0.32 0.40 0.36 0.32 0.40

yes 1.00 1.00

Community-level factors

1 0.92 0.79 1.08 1.22 1.04 1.44

2 0.94 0.81 1.09 1.07 0.92 1.24

3 0.92 0.79 1.07 1.01 0.87 1.17

4 1.00 1.00

Varianceofrandom

intercept(S.E)
0.1061(0.022) 0.1062(0.022) 0.1057(0.022) 0.09722(0.022)

Percentagechangeof

variance**
REF -0.09% 0.38% 8.37%

-2LogLikelihood 17233.79 16430.58 17232.27 16422.88

AIC 17237.79 16476.58 17242.27 16474.88

[Table11]Continued

*Model0:Nullmodel.

*Model1:Onlyindividual-levelfactorsareadjusted.

*Model2:Onlyarea(community)-levelfeaturesareadjusted.

*Model4:Allindividual-andarea-levelfactorsareadjusted

*NOTE:BOLD indicatesstatisticallysignificanceat5% level

**Percentagechangeofvariance=[v(null)-v(complexmodel)]/v(null)*100
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ChapterⅣ.DiscussionandConclusion

4-1.Discussion

Therearemanyresearchesthatshow theassociationbetween

regionfeaturesandindividual'shealthstate.Thementalhealth,

especiallydepression,isalsoaffectedbyarea-levelfactors.

Inthisstudy,theresultsofmultileveldataanalysis,in other

words generalized linear mixed modelanalysis,presents the

association between individual's mental health state and

community-levelfeatures.Whenthecommunityhasmorefemale,

elderly,specific maritalstatus,under high-schooleducational

level,manualworker,low household income(100man-won and

less) population, the community has more high-stress or

depressionexperiencedpeople.Therefore,area-levelvariablescan

explainthedifferenceofstressanddepressionprevalenceamong

community 'gu'and 'dong'.Thisresultsaresimilartoprior

researches(Jeon,2003;Jungetal,2007;Kim etal,2008).

Especially 'dong'level,morethan 'gu'level,can explain the

associationbetweenareafeaturesandindividual'smentalhealth

state.ItshowssimilartotheresultofKim’sreport(2006).Also

depression is more affected by area than degree ofstress.

Because depression is a key index of one’s health, it’s

management through community care can be good way to

improveareahealthlevel.
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4-2.Conclusion

Thereisassociation between regionalfeaturesandindividual’s

mentalhealthbycomparingthedifferencesbetweensmallareain

Seouland figuring the effectfactors on mentalhealth state.

Therefore, it is necessary that establish community level

approachandmanagementtoimproveindividual’smentalhealth.
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국문초록

다수준 분석을 이용한 서울시 정신건강

상태의 소지역별 차이 및 지역특성과의

연관성

김슬기

보건학과 보건학전공

서울대학교 보건대학원

배경 및 목적 :정신건강이 우리 삶에 미치는 영향은 지금까지 많은 연구

를 통해 알려져 왔다.하지만,2011년 정신질환실태 역학조사에 따르면 알

코올과 니코틴 사용장애를 제외한 모든 정신장애에서 유병률이 증가하는

추세이며,이에 대한 관심 및 관리가 부족하다고 나타났다.한편 개인 건강

에 미치는 지역효과에 대해 수많은 연구를 통해 밝혀져 왔으며 정신건강

역시 이러한 맥락효과에 영향을 받는다고 알려져 있다.이에 본 연구에서

는 서울특별시 소지역별 정신건강 상태의 차이를 확인하고,이를 지역사회

수준에서의 영향 요인을 밝혀 정신건강 개선을 위한 접근 및 관리를 위한

기초 자료를 생산하고자 한다.

방법 :2011,2012,2013년 지역사회건강조사 자료를 이용하였으며,서울시

25개 구의 성인을 대상으로 하였다.현재까지 연구를 통해 밝혀진 정신건

강에 미치는 영향 요인으로 개인 수준에서 건강행태 요인으로 흡연,읍주,

운동,비만인지,질환 및 사고중독 경험을 정의하고,지역 수준에서의 변수

로는 여성,노인,결혼상태 ‘이혼/사별/미망인’,고졸미만 학력,육체 노동자,

가구 소득 100만원 이하 인구의 비율을 정의하였다.정신건강 상태를 확인
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하기 위한 변수로는 주관적 스트레스 인지 정도와 우울감 경험률 변수를

사용하였다.서울시 내 소지역별 차이를 확인하기 위해 빈도 분석을 실시

하고 정신건강 영향 요인의 수준을 확인하기 위해 다수준 분석을 시행하였

다.모든 분석절차는 SAS통계 프로그램 9.3버전으로 진행되었다.

결과 :연구에 포함된 대상자는 서울에 거주하는 19세 이상 성인으로

2011,2012,2013년 지역사회건강조사에 참여한 39,380명이다.높은 스트레

스 인지에 해당하는 사람은 12,789명이며,최근 1년 이내에 우울감 경험이

있다고 응답한 대상자는 2255명으로 나타났다.서울시를 25개 구와 424개

동의 행정단위로 나눌 수 있었으며,구 단위로 나누어 살펴보았을 때 일상

생활에서 높은 스트레스를 인지하는 평균 인구 비율은 29.3%,평균 우울감

경험 인구 비율은 7.1%로 확인하였다.또한,정신건강 변수와 개인의 인구

학적 변수 간 연관성을 살펴보았을 때 스트레스는 모든 개인 변수가,우울

감의 경우는 직업과 건강관련 행동 중 음주,운동습관을 제외한 변수에서

유의하게 나타났다(p<0.05).다수준분석 결과,구와 동 수준 모두 지역간

차이가 나타나고 있었으며,스트레스보다는 우울감에서 지역간 차이가 큰

것으로 나타났다.특히 개인의 우울감에 대한 동별 차이는 지역변수를 고

려한 경우 크게 설명 되고 있었다.

고찰 :본 연구에서는 개인의 정신건강의 지역별 차이를 비교해보고,그

영향 요인을 개인 수준과 지역 수준으로 나누어 살펴보았다.스트레스 인

지 정도와 우울감 경험 모두 지역 특성과의 연관성이 나타냈으며,특히 우

울감 경험의 경우 지역의 특성에 더 큰 영향을 받는 것으로 나타났다.즉,

개인의 좋은 정신건강 상태를 위한 방법으로 개인 차원 개선뿐만 아니라,

지역 차원의 관심과 접근이 필요하며 이를 관리하기 위한 근거기반의 지역

사업 및 정책 마련이 필요하다.

주요어 :정신건강,스트레스,우울감,지역사회,다수준 분석

학번 :2013-21865
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