creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

lﬂ -
=]l Aol A

N

~
N

ol



A 1 O
LH @) _—_|loll :I
] ] ]]\

T
~

ar

2024d 64

o
~
;Oﬁ

Ho

~

;Oﬁ
8r
;Iryl
~

ol
e
NJo
e

.*O_l
8r



SREE

SREE

SREE

QAR B3

20249 6¥ 124



2l

2}

0

)
1
ﬁo
o7
B

o W O

i+
g
™
olo

Aol AL

3.

<t
—

Lo
—

jang
xr
g

17
17
26
.28

B
g

31

36

)
K

0

=



3 S 5 - - 223383383 8 @
wir wr Poar
B o7 T PR
oy AF - P
= : s B : B : (-}
> o NB NE Poooar
;o R e oo
o i@ AP P
T —_— Lo O 3r R
=2 w P2 R T X fo A
A AT T )
- DI A A A
<0 i : ° = = :
fo " W 4L B 4 P -
OT.C . . ol o . —_—
& I S A i
T oy L= ] ° oo . ™
G T Z N FN % ey W
wo i ~ ~ NN —
5o i oe T e T T oo
m_m ojo _UQ ok T ok T OB OB T o
X ﬂa ~ - HT . HT (@)
: N W% -oxo =N N N
. S T % oM O e O b N
! g OB oo T o TS B o
bk L BOR ok Mook W XX O
i uw%m N T T T RS B R
2= B == == < R < < I I

F9l 107) Aol 35

[

b

e

P
T

_"

S
=

- 7 8 PHQ-9
ii

A= 22970 A

11.

3
ar



&l

2

1

a9 1.

A= 22971 A
A= 22971 A

a9 3.

19 4.

ST 191 JhTS vel A4 PHQ-9 A%

-

A= 2297 A

% 5.

Pt el A



o

o
LB

=

) BN

AT EA ofio] o

SERE:

0|

_50

e, W] A o

o|J

=

Ao ek,
gdHdT=E " 255

g om 57 ofFol uet

i

ks
i

ok

=

=
=

oA Azl A
3 A7 = el ]l

[¢]
2020 A AL 724} HlolHE E&

1O MBI AR 2 Aue) oAt

FZYU19 dF

T

ATe

T

AT

H
-

NS
e

=

7N Al

A5 E 22970 A

Nfo

3

]
=

M= Patient Health Questionnaire—9 (PHQ-9) 2]

_iV_



i

T2

A (Hierarchical)
29 (Random

=

o

At A% 2AE dlolE el A

o= T

71%7] (Random intercept and slope)

R

Intercept Model) ¥ < 9]

ol

[e)
-

bo =A ojxnt

S

Egh 1RD Zhtek o]l TR B

SEEEE]

=3t 104

PHQ-9

&= 96,7339 &

4 %

S

20204
3,074 (3.16%) ©] 1t}

¢k 0.05%

=
T

o 4] ICC
o] ¢F 5%°2] Hl&

(6]

Ay, 7N ZHE

)=
24

==
LN

th

Z}A]

KX
=

B

R

At (p—value < 0.001). A

Al S
=

3

fole v

A S BAt(p—value < 0.05). 229

7

bu

)

191 7hrell A o = A

T
L

e, o

g

T A

xarginh, 22970 A



Els

9

SREELEER

(e
1l

17 A

2

TolM o FEe Rt

el
—

B

o

il

R
%o

—_

0
X

=
LOL

)

NS

ojiy

A A3 A7 F A, Patient Health

Questionnaire—9

_Vi_



1 A7 W73 2 Bay

7118 (Life Expectancy) 574 A®olA Folxl AFH AEE
driy A W dow AET Pt VHQA) FE gudth @19 7]
ol 2021 71 83.6ME FE3] F7FsHE FAlolH, ZldioEge] H9o
el w291 A5 ko] A el diE] s @ #ilo]l o

St (OECD Rz &4, 2022).

20239 7]1F 207 654 o] AT Az

=5 AEdA Y Bd efls 24 ¥ Aqtel wEd, A%, A
BA AT AY, 1S T, AREIE dA sol T eflo® HuHS)
t} (Maier et al.,, 2021; Stanton et al., 2020; Weaver et al., 2015).

A AAASRE Eo9 ZR2U19+ &% YRS US Az A

2ol ZAb w2, 219 A o]l 2018 -2 ¥ 3.8%°A



2022). 2020 OECD ZEA o] wh

FRATH(R A A

7}s

=
o

2022 16.9%=

B

)

Eo] A2U19 i3 7I3bel &

[3e)
T=

FS W=t} (Kim et al.,, 2017; Cho et al., 2019).

3

3

= A

OECD =7} &

= [e)
‘l_ﬁt‘

’

=3

o]ojd 4 AtH(Cho et al., 2019).

el

kA1 71tk (Jang et al., 2022).

ol
oF

o7
NJo

o

Qo7 et (Maier et al.,

3
2021; Shaul et al., 2021; Stanton et al., 2020). o]l = Al AA A7}

&
=

o} (Maier et

o

K

0

m}

i

al., 2021).

o]tk (Wight et al., 2004; Araya et al.,, 2018; 374, 2022). o]} 7o)

o

Z2U19 7|3+

719 A

-
T

W AT At
28ls A AY(FY, 2021), A9

M

)

Njo

[e3e}
T=



397} etrolgiet. 654 of

S

ey

A, QpAE| s

Aol A olAAS HFTF(Maier et al.,

Aol A

-
=T L TR B o o

o

Jo!
T=

o

Lol Bl

-
-

o] G A% 5

=
=

7Y

T
.

(e

A

‘04

]

o

H @

[¢)

ol ¢ FEt wol AT

il}l\

T

n_AlO
%

of i

2l

AGNE g5 A

So] o

ol AT A

Eis

i

12.5%p= A tiH] 1.1%p <7t

T

g

e ofskA R 2021

T—
T

PR AR

_:TL

o

junt

IS &7 07 ofy|sl= Q) 4

A%

=z]
=

st A

8r

23, 2022),
of o

A+7F BL

&

tol F=2U19 U3

5|

=48

=
=

ZENR NS

m

717kQ1 2020 = 604 o] <

3l

S

toy, I2Y19%

S



F 604 o] A =9l <ltol A

hs

1—016

jm

pzs

2020 A AL A7 Z=A

1

7o 2
ATe

B

mj o7

> FO
oo
w <0
™ - Njo
o B o
T
3
i S
oﬂ_v ol B
¥ T
wKooof T
o om 8
= W R
z o
T °F T
1_,_Al —~0 ﬂ_OI
1_.0 < 1_.m_ul
= A
o
oo oF
ER
_su = °l T
o o X N
e w
o I oar
gn X wﬁ X
T ,._,Hw_ =K EE
B R OB g
TR M = T
T = = W
o & 3
oF M X

A 22k

°©

of el o)

g

kel



r

R A3 A7 FAF(Korean Community Health Survey, KCHS)+ 24
gol Frotel Ao BAogs A9 #3 9 Hrh Ao 3 dF F
73t W oHuwE FHo® vid F3sk= AU (Kang et al, 2015). ~A
AArs A2 A 2008AFE AlFs o] A= 2557 Al vk 194 o]
J

dels Ao an AgAtele] 17 == Hrbeta Hlud 5 Qe x

ALY 20209 % AAAtEolaL, A HFE EA O &5t Ane A YA A
AN A AlFets AGALE] A7 A 9 17 A4 el dlolEwol~ 1.4
5 &3l AdeE Hert sUlE JHE HE AR sidsts 2020
AA5E Esto] AGArE AG2AE AR Astselth 2 A A
st a9 ds (IRB) & AoHAthY 521(4-2024-0112)= <

o F Aassln.



2. 47 W%

g

A= AYGAE A2 A 2020 AA] R e A GALE] A7 A Y
A% A el dolguolA 1.48] sY A% ARE &t #4415 &3t
At AT diAdRE A GARE A ZRAR] 20200 Fod AR F
229,296 F 604 o) WAt 97,274%W S WA FEIHUAL, T ST

3 N7t S5 H7)ek= Patient Health Questionnaire—9 (PHQ—9)
Aol SEd A 96,737H s FE3tH(Kroenke et al., 2001; Han
et al., 2008; Lee et al., 2014). t02 5A offof st A7 3t
Ak 96,733W 5 HF A7 AR AAs AT (aE D



2020 A GAR| HLZAL HAAE

60A] O Cif&f A A
N=131,995

N = 229,269
v

N = 97274
v

N = 96,737
k4

N = 96,733

Y

I% 1.9 iR A48 3




i
w

3. A7 A

fo] H% Apwsz A

)

=

Pk 7 e <& >3 g,

3s

A
{-

BT

W
TH

gl

o

ﬁo

23!

S|
ax

ol
N

&+

“70AM o] 8041 7]

60A o] 704 mIRE

ol
o
Bl

o4, gl

TAH G

1A 7D

3

Aeh el
LA (718", 241 el (-4 + 7]

), 34

=

)

A" 24 (R R+

=

ojm

Tel AT = o¥ WEEEA

’

o

)



Ot
C) I
© w SR R
o N O R " o o W %R
> ar 8 ™ = oy O oo
. = X U & o o me - ol )
R > . & M A g ok 7 b A
,aAu o > % = M Br ° ol '~
S T % o L ot A
5 o X OB iR AR
. W & oy S - B e
T . n =5 — OL ‘gl ol
T R S ooz T 5 om N < opo %o MO
oo S % o= w £ A K& i
S — T 3L N S - - <0 ‘WE ‘Ul
N o o o 2 3 M- o
T T 5 M o X A o = oo
< % oML o2 B aN oF ~ LY
0w NN i = LT W <
T M ® B F o 8
R Ov.m i - o B 1#_| D.rl ,WH ﬂma
o . M wom o 8 g X B - o W
5 @ o - T N ISR R <
U w T o T o] S CE Al
= o N = M oy & 2T X B R
g < " %o B ¥ EE L. B e
,M - N o I~ -~ JZI Jvm
wS T N A AT 9m(omﬁw‘4§
- ¢ T=zxrm3 L w 5o o § e
LR do T W X o ) 2 T d
- g o S0 A4 nm s 5. " = 3 KA
S T ! > > E 2o o
AN o roxR®E g < o o . O
= N o - o W oF Pwﬂ%@x%
N - AF N 3 5 B <© = o~ . xX & |
oo, B FOE R - NJo @ NN oo <
" oo N s o 1 M X ol m 2w N7 Tt
o ¥ o S ) oF o 2R M o
o W% e B g D < g
SR Mo A 2o wm

A3 12 97



Han et al.

T
pu

ol 2

T (Gilbody et al., 2007) & <4dA U™ 2).

FHQI 7 AREAR) A 3 AL,

a
=

N

]_O
U]

A Aol mEH, 105 ©

ATl M=

£

4 Stk (Lee et al, 2014).

=]
=

|

=
aT

g

Nk
ot
~

Jﬁmo
of-
‘_ﬂO

bol A chaAtel

S

498 $8% FuoR 39

Al

sl 104 o

=
=

:rL

_10_



=
W)
%
=
= o X°
T o ©
ISe) ol
- T N
- O X
m
~ N_.OZT H
B o Ol
s m-__. ACICE
= M s
N Wﬁ NS M Mo
= < Nreme —
~ y o o
.Jvﬁ > 0 %o A
bl e
. o
S 4
. B SmpMU w W
¥ o4r  PERIM 4 =
! —) <
e < - G
. _!L < o?:i o ﬂ_ol 2o nin
%0 g A mﬁv%ﬂ N o N
MR Bew © B
T -5 S < T m o o
oo o ™ H b
Sm S e b T ia
. ~ ol %0 - o o N
THT g Tee L SA-
eEeTE T ¢ L 8 X
Mo ET Ty oy oo =
o~ EoLl]% Ho!l- © ° X
- - N 7 ZT Ny - = o ﬂhﬂ UHI
<7 o My N o’ gl 9 zTLt] ®E o BB
T LCHmEIN® « T xox w
- L - J
7o w@ewﬁg%w R o e ow
M OSTFW B REE o U B our e o
] A
T —_
—~ ~ AT
‘MI ‘_/I‘._ ﬂﬂ T
Ho X by g
G aﬁ gzt e
T TTE & El o
X o O O
Moo BIN- = TR AR 8 8+
N W B ojn Be HS 2R <
e - Ao
BT TR o o O
PHEHRYW B Rl o o o A HN-

T AR B A R T AR E A

mE AR
W ®

- 11




il
-

T
.EL

Aol &8

1.

3
3L

‘mo
0

7

Hr

To°

N

&

T 654 o1F QA o8] A=dw 7 Ao ol

ol o
3L

54 A

o
— M
0
S
w %
eyl il
<
W °
A=
9 s
fm oV
go o fm
o|J bl
K o)l
K
fo
g fm
o
< ~
OB N
” oy e
o Ny o
(IR €
pir ol AT
o o "
o B
of 8 <V
R
=
Sar o
X
iy
X X
AT |
mo
B
MR
S
Ho  wo
T
CT T
o ar
X X
B OAR NP OB AR
AR
ur =

A

_12_



E 2. AQAR DG A AR &8 A A9Y T

EE AT Bk

N

12
ol

x| of
o not

] FETRAS
| EdTRs
| AR
TN BT R AL

A $A PR AL
FdTrus

[e5

A ERrEE TN

<

o
-9,
>

REQLT 1 71 A

ET R AL T

2R L
LAATRAL
A 1A A

1z
rz.l_t{

FRRAL
A R

> x> > >
o
)

ot o[z Hz z|r

24 Wi o e ) FSAeA el

N

EEERIES AT
FETRAA

>
2
>

¢

o2
>~

ERERE LA
AT R

o2
>

o
>

[}
N N
>
<]

0

b
 otfofo ofo ofo|nl LIl R R (2 2
02, 02 (02

A2 o o

of
e

AdTRas
THTEAR
NETEAL

o

2,
He
ki

TR

AR A 4

T ERES T

ol
o
Lo
b
o
o,

>

R R A T
FARAA

2
N
krl
2
X

>

]
]
1
]
]
]
]
PA] e R A EGA
1
]
1
]
1
]
]

ERRAL
AFA AR

AF R4 A=A

MAEA] AAXZRAL A 7 SEA]

MAEAN FHBAL
MAFEAN AP

_13_



st o

1 AR

B

ojy

<> % 23 Zuh

fichTn
uﬁ oF w&n
S
= o
o I
G.T@
N
<+
e
e
~
o
BT
= A
< Ho
o B
s
h B i
fo o
ﬁfﬁﬁuﬁ {} o vlo

FmS 8ok mw

@S
o) 50 T T B T Brar
Moo HERR &R K

-
=
i
=
- mﬂm
s w
b o o o ok gy
TAART B
B TR T A B RE o B
%o B T 1 iefm ofn o <}

3ru|
™

0 T

SN

_14_




sl

=48

package Ime4

kSt p value #to] 0.05 o]skql A%

=
=

SAS version 9.4 (SAS Institute Inc., Cary, NC)

A=

dolg dAdE 3

=

o]
=

}2137, R version R version 4.3.1

S

s le)
- =

A

M

7y 71eSAE

1 PHQ-9 104 |4},

9|

P g 190 b, ol AR 2 el Al

d|

N

—_—

o]

EER

Q1 A}

-
R

7N A<= ol A

.

] A¢ chi—square test=

B
—
file)

T
)
i

2=
e

%

A A]

=
=

3

EER

tod gt ak

S

o] AL t—testE Y

ilf

oy

sholct.

< A

v, PHQ-9 A5 574 ofFo

<]
=y

~
fiTe)

_15_



(6]

4 eke JzE

e}

Sk
=

AvA
i I

o ) A3 A5 (Intraclass Correlation Coefficien,

XE

o7
o
el

0

ol

g

1
a- 0

# B4 (Cross—level interaction)

93\
3} (Data Scaling)

—_
file)

A3} (Centering) & 53

_16_

hva
A1

dlo]H



T2

AT Ao Ankd 54 AuiEd dA oAt 96,733W F PHQ-9
104 o] 3,074% (3.1%), 105 ©l&k= 93,6597 (96.9%) 0.2 A i
A F 3A 42.7%(41,336), 914 57.3%(55,397) 07 oA 9] H|&o]
=tk AP EEE 60Y) 46.9%(44,9207), 70t 35.6%(34,4507), 80
o] ol 17.5%(17,3639) & 60t7F 7p¢ we v &S A et &3
HEE 19D 77 23.2%(22,417%), Bl 7F7F 76.8%(74,3167) 0=
thel Zh-9] mlgo] oF 3u) o #Skth o] F PHQ-9 A 104 o<l 1
7 wlES 37.25%(1,145%), thel 7k W& 62.75%(1,929%) &=

PHQ-9 A= 104 o]l vl&S dlwskd 191 7k 5.11%, vl 7+
2.60%% 191 7FelA wQl 7kl vl Eskoh A ow, oy, 2 4
H, 190 7, 932 1S, TR oY AAgdES oA e BF A
Al B5E A ¥ B9 PHQ-9 A7 104 ol del &dh= vl go] {2

Al =3k 3).
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57 o] e 24 A, AA odAtelA PHQ-9 A9 H2 1<
bl A 2,65, Bl ZhrEelAE 1.902 191 7Fo] Hit 47 okl s
Hop Fo8hA =okth A FxoA = Aol 19 7FellA 24.32% (5,452

o]/d& 75.68%(16,9657) 02 o] 2] H|&o] &gy, AFUEEE
Hzpe] Hlgo] 191 7hFoA AtgA o g =gt ARHow 19 e 1

Eé, ﬂ@fg—% O%/HOHH Eﬁ Eaiz]\— ﬁﬁok% y_g_l;} I 4), X]@]_,F% J‘l?_ﬂ
1

=

A% PHQ-9 57k 104 ol 9 104 °l&}al
T Ul thel bR BRete] A95E WEES) A 542 aelstdrhE

5, 6).
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® 3. $2F% B (PHQ-9) o] @& /MdrE ¥+ 54
W2 =4 =T A AR
A PHQ-9<10 PHQ-9=10 p value
3z & (n=93,659) (n=3,074)
(N) N (%) N (%)
PHQ-9 X 3 1.68(2.15) 13.79(3.97)  <0.001
(=84
k!
i 41,336  40,447(43.19) 889(28.92)  <0.001
ol 55,397 53,212(56.81)  2,185(71.08)
%1%
60—694] 44,920  43,921(46.89) 999(32.50)  <0.001
70—794 34,450  33,326(35.58)  1,124(36.56)
804 °] 17,363  16,412(17.52) 951(30.94)
BrdH (Eed 71.22(7.94) 74.36(8.72)  <0.001
Aol H- 3
LA (191 74) 22,417  21,272(22.71)  1,145(37.25)  <0.001
1~3Ath (el 7k 74,316 72,387(77.28)  1,929(62.75)
A R
theta =4 9,896  9,755(10.46) 141(4.61) <0.001
258w 9 12,147 11,419(12.24)  728(23.82)
8 %94 34,703  33,450(35.86)  1,253(41.00)
15w =9 18,887 18,388(19.71)  499(16.33)
et 20,704  20,269(21.73)  435(14.23)
A G5 ol -
fr 43,400  42,792(45.69) 608(19.78)  <0.001
7 53,298 50,836(54.28)  2,462(80.03)
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3*

3. 9854

5% (PHQ-9) ¥ w& /s

T 4 T2 73 A7
2 A PHQ-9<10 PHQ-9>10 p value
R (n=93,659) (n=3,074)
) N (%) N (%)
SR A2
5A1ZF o]s}k 71,222 69,838(74.57) 1,384 (45.02) <0.001
6A1ZF o]k 8AIZF 19,895 18,454 (19.70) 1,442(46.91)
o]
9AIZE o] 10A17F 5,196 4,991(5.33) 205(6.67)
o &}
11A17F o] 420 377(0.40) 43(1.40)
A oy
H] &< 64,526 62,307(66.53) 2,219(72.19) <0.001
HAEFA 22,085  21,573(23.04) 512(16.66)
A 10,111 9,768(10.43) 343(11.16)
&5 of %
e 59,980 57,678(61.59) 2,302(74.89) <0.001
- 36,746 35,974(38.41) 772(25.11)
F5w ol AARE
A3 o]
e 71,546 68,926(73.67) 2,620(85.34) <0.001
+r 25,083  24,633(26.33) 450(14.66)
T T—test for PHQ-9 score
T Chi—square for gender, age group, education level, hours of sleep per day,

household by generation, smoking, alcohol drinking and moderate physical activity.
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4., 5H oF MRIFF ol 54
HeE B4 57 ofF
A A 191 71+ ol 7+ )
4= 5 (n=22,417) (n=74,316) value
(N) N (%) N (%)
PHQ-9 A4 A+ 2.65(3.62) 1.90(2.88) <0.001
(2593
44
=2 41,336 5,452(24.32)  34,884(48.29) <0.001
S 55,397 16,965(75.68) 38,432(51.71)
A3
60—69A4) 44,920 7,263(32.40) 37,657(50.67) <0.001
70—79A) 34,450 8,604 (38.38)  25,846(34.78)
80A oA 17,363 6,550(29.40) 10,813(14.55)
HaAH (EFHA) 74.22(8.29) 70.49(7.71) <0.001
TR
ety £ 9,896 1,464 (6.57) 8,432(11.39) <0.001
253y =9 12,147 5,599(25.11) 6,548(8.84)
et 29 34,703 8,911(39.97) 25,792(34.83)
153y =9 18,887 3,282(14.72)  15,605(21.08)
gk 20,704 3,040(13.63) 17,664(23.86)
AA s o
i 43,468 8,108(35.86) 35,360(47.36) <0.001
> 53,761 14,478(64.03) 39,283(52.62)
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¥ 4. A AFe o4& JiRlgE WY B4 (A%
He 54 =A A%
AA 191 7} ol 7 p value
NFA ¢ (0=22,417) (n=74,316)
N N (%) N (%)
AR
5A1ZF o] 3} 19,895  6,045(26.97)  13,850(18.64) <0.001
6A1ZF o] 8%k 71,222 15,090(67.31) 56,132(75.53)
o] 3}
9AIZE o] 10A1%F 5,196 1,161(5.18) 4,035(5.43)
o] 3}
L1AIZE o]2 420 121(0.54) 299(0.40)
T o
v & 64,530  17,432(77.77) 47,094(63.38)  <0.001
HAEA 22,085  2,838(12.66)  19,247(25.90)
dAAEA 10,111 2,145(9.57) 7,966(10.72)
=T o
e 59,984  6,811(30.38)  29,935(40.28) <0.001
i 36,746  15,606(69.62) 44,374(59.72)
T oY AAEE
27 o] -
i 71,546  17,670(78.94) 53,876(72.56) <0.001
A 25,083  4,713(21.06)  20,370(27.44)

T T—test for PHQ-9 score

T Chi—square for gender, age group, education level, hours of sleep per day,

household by generation, smoking, alcohol drinking and moderate physical activity.
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£ 5. $254 #9(PHQ-9) oj%o] 0e Ag5e Wsel 54
o
=

HE 54 L2 SN fH AF
PHQ—-9<10 PHQ-9=10 p value
(n=93,663) (n=3,074)
A (EFHAD
=z o4 220,007.69 237,457.15 <0.001
(254,857.18) (257,764.22)
el W% (8 /ki) 3,134.34 3,539.58 <0.001
(5,538.17) (5,832.41)
=21 1000 % 10.28 9.86 0.003
EAATFEA AL 42 (7.70) (7.65)
1Tt 1000 d oA 2.68 2.83 <0.001
- (2.10) (2.39)
Fo 288 59.47 58.93 <0.001
(6.33) (6.30)
NxdaT FaAE 76.66 75.03 <0.001
(35.88) (29.37)
AAetAsH_ At 3.10 3.20 <0.001
(1.11) (1.11)
R At G HF_ AT 3.06 3.10 0.028
(1.13) (1.12)
"l - 55w
Tlew - 65w
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o e AdsrE e B4

=4 oy
191 7}V t}el 7+ p value
(n=22,417) (n=74,316)
A (EFHA}D)
190.543.67 929.772.10 <0.001
(236,830.48) (259,431.21)
1 = (7Y /knr) 2,512.79 3,337.61 <0.001
(4943.38) (5703.67)
w9l 10008 % 11.51 9.89 0.003
w17 A (7.92) (7.59)
o1 10008 = oA} 2.61 2.71 <0.001
= (1.93) (2.15)
ZEl A0 9o
T T 2,512.79 3,337.61
(4943.38) (5703.67)
NNE2Q A 8.040.63 9.178.16 <0.001
(8047.47) (8500.05)
A A A TH_ 7 319 308 <0.001
(1.11) (1.11)
A ek A S A} 3.12 3.04 0.028
(1.12) (1.14)
"l - 55w
Tlew - 65w
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E 7. MASE WS AARA
MAFE WS 1 2. 3. 4. 5. 6. 7.
o= 1
A8 0.0708 1
L7 oy 0.1870 0.2043 1
s FE 0.3127 0.3459 0.2349 1
AASE o7 0.2851 0.1667 0.0974 0.1258
A o 0.0944 0.7410 0.1393 0.1740 1
S5 oy 0.2298 0.3131 0.0862 0.2200 0.3003 1
FE5L AAES 0.1335 0.0906 0.0621 0.0930 0.0621 0.0933 1
AR oy
FHA 7 0.0933 0.1101 0.0882 0.0685 0.0517 0.0529 0.0574

T3 e e V A% (Cramer’ s V)
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AFE W 1 2 3 4 5 6. 7 8 9 10
1

-0.5906 1

o 7HE A Al A

15 10008 G <A} 0.1174 -0.2892 —0.0608 1

0.4816 —0.6027 —0.4298  0.3569 1
—-0.4127  0.6326  0.3407 —0.3976 —0.5808 1
0.1085  0.1437  0.0178 -0.0555 —0.0892  0.0546 1
-0.2612  0.2209  0.0881  0.0894 -0.0545 0.1340 0.1363 -0.0331 1

—0.3506 0.1084 0.1153 0.0914 -0.1731 0.1047 0.0484 0.0487  0.35471
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A= 22978 Al - - - AePE PHQ-9 A
oS A A A8 107 AY FelM=
(95% CI 3.35—4.94, p <0.001) 2.2 7}

ix 9

A= 22970 A - o -

T B\ e A 1070 A
Aepd e YA7F Hat 3.644
=9ka1, 3k 1070 A FellA
= ohd A7 B 0.8138(95% CI 0.44—1.18, p <0.001) o2 7} ok
tH(E 9).

+
)

T 8 PHQ-9 4 - 3k91 107 A<

A9 1071 A Y

<=9 A 3t 95% CI p value
1 A A 3.64 (3.35, 4.94) <0.001
2 4 BEA 3.59 (3.31, 3.87) <0.001
3 ANg 2HT 3.50 (3.19, 3.8D) <0.001
4 BT T 3.43 (3.14, 3.72) <0.001
5 A mFET 3.31 (2.98, 3.64) <0.001
6 T Fo7 3.27 (3.01, 3.52) <0.001
7 TH AT 3.26 (3.01, 3.52) <0.001
8 Ak T 3.20 (2.86, 3.54) <0.001
9 A& Al v 3.18 (2.77, 3.59) <0.001
10 737] RAA] AFES 3.10 (2.71, 3.49) <0.001
3k9 1071 AY
=9 A iy 95% CI p value
1 oz A 0.81 (0.44, 1.18) <0.001
2 O & 0.85 (0.53, 1.17) <0.001
3 A T 0.93 (0.68, 1.17) <0.001
4 A T 0.97 (0.71, 1.23) <0.001
5 FAA BT 1.01 (0.66, 1.35) <0.001
6 At F3EA] 1.01 (0.69, 1.34) <0.001
7 A I 1.02 (0.75, 1.29) <0.001
8 AE 4TI 1.05 (0.78, 1.31) <0.001
9 2 AFA 1.08 (0.73, 1.44) <0.001
10 7] T A 1.08 (0.72, 1.45) <0.001
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Z 10. 75 4 418 ¥4 e g% v 24
T W Null model Modell Model?2 Model3
MAFE B8 AL-AAFE B AL-AAFE B3
(Random (Random Intercept) (Random Intercept
Intercept) +Random slope)
B8 (95%CI) p value B p value B p value B p value
Levell Intercept 2.78 <.0001
(2.66 - 2.89)
Ml A= 0.02 <.0001 0.02 <0.001 0.02 <0.001
s 9E A ref.
W o1/ 0.62 <.0001 0.62 <0.001 0.63 <0.001
THFE sty =9 ref.
78 0.83 <.0001 0.85 <0.001 0.86 <0.001
53w £ 0.52 0.53 0.53
st =4 0.32 0.33 0.32
158ty 4 0.20 0.21 0.21
57 o F o2l 7h+ ref.
10 7 0.31 <0.001 0.32 <0.001 0.36 <0.001
FA o5 H| &< ref.
HAZFA 0.32 <0.001 0.32 0.32 <0.001
A5 0.59 0.60 <0.001 0.60
T o ref.
F —0.21 <0.001 -0.21 <0.001 -0.21 <0.001
TEE AAZHF ref.
= Az o & —0.14 <0.001 -0.14 <0.001 -0.14 <0.001
FTHAIZE 5A1ZE o]sk 1.55<0.001 1.55 <0.001 1.55 <0.001
BAIZE o]’ 8AI7F o3t ref.
9AIZE o)Ak 10A1%F o] &) 0.25 <0.001 0.25 <0.001 0.25 <0.001
1113 o) 1.64 <0.001 1.64 <0.001 1.64 <0.001
A FFo R ref.
. 0.57 <0.001 0.57 <0.001 0.57 <0.001
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£ 10 9% 34 49 B9 290 O e 24 (%)
T W Null model Modell Model2 Model3
MNAFE BF AJ-AYgsE B8 NIA-AYQFEEF
(Random (Random (Random Intercept
Intercept) Intercept) +Random slope)
B (95%CI) p value B p value B p value B p value
Level2
] A Z AT 0.05 0.009 0.05 0.009
T QT 4= -0.00 0.894 -0.00 0.817
H= =2l 1000 w9l 7EA] -0.01 0.168 -0.01 0.678
A
Q- 1000 SJAF 0.01 0.481 0.01 0.496
T 255 -0.00 0.614 -0.00 0.878
NxAF FEAE -2.43 0.032 -2.10 0.037
Aotdsa _Hay 0.07 0.769 0.06 0.106
A 5w AR 0.01 0.733 0.01 0.465
Random effect
7fel : Within—area variance 12.5352 8.9814 8.9810 8.9496
(Intercept)
A9 . Between—area 0.6671 0.4116 0.3603 0.3110
variance (Intercept)
A9 : Between—area - - - 0.1815
variance (Slope)
Likelihood-ratio test - <0.001 <0.001 <0.001
(p value)
ICC 0.05 0.05 0.05 0.04

TICC

Intraclass Correlation Coefficient
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A= ﬂ 1l 7kek vl 79 PHQ-

AF 2=

W, A eke] 100 Aele FEa 7@ 2741 et 33 B Aol

1.38(95% CI 0.84-1.92, p <O0. OOl)E 1 7k PHQ-9 4 W0l
bl A4Te W el wisl b wgeh 49 104 A 2R
oaiAl veht 23 A sk 107 Aele B folahA 2kekvh(E
11).

11 A 22970 A - - 1¢ 79 thel 7o) PHQ-9 A A
2k 2 -8k 1070 A

448 1071 A1

=4 A4 q3 95% CI p value
1 T 1.38 (0.84, 1.92) <0.001
2 SRR 1.23 (0.69, 1.78) <0.001
3 73 7] QEFAI QT 1.16 (0.60, 1.71) <0.001
4 ZA719F3 Al 1.15 (0.59, 1.71) <0.001
5 A% A 1.14 (0.62, 1.66) <0.001
6 Mg 1.13 (0.57, 1.69) <0.001
7 SRR e 1.02 (0.45, 1.59) <0.001
8 7717 A 1.02 (0.39, 1.64) <0.001
9 AT 1.00 (0.41, 1.59) <0.001
10 AHw FE+ 0.98 (0.45, 1.52) <0.001
3¢ 1070 A
<4 A4 Ht 95% CI p value
1 A A -0.57 (—1.04, 0.05) 0.135
2 AGLET -0.30 (-0.72, 0.11) 0.164
3 AT -0.28 (-0.72, 0.16) 0.240
4 BEA T -0.28 (-0.72, 0.16) 0.309
5 o s -0.27 (=0.78, 0.24) 0.414
6 AHAFT -0.24 (-0.83, 0.36) 0.439
7 737137 A -0.23 (—0.80, 0.34) 0.493
8 S -0.19 (-0.62, 0.23) 0.519
9 B ETu AL -0.18 (-0.71, 0.35) 0.517
10 Aasts T -0.18 (-0.61, 0.25) 0.532
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G A B4R o R AWEtHE 12). FAT 7 BEFSE
gb F-@shAl PHQ-9 A=7F folshAl S7hskial(p < 0.05), A7
F=F 604 o] 1 7Hrelld PHQ-9 #57F frolstAl S7tst
0.001), 9l 7helMi= frelshA] edkth(p = 0.828). 3,
FAEOl £&FH 57 o9k FaetA PHQ-9 A7t R
L = 0025, 1 7Freld | & 83 271 2912 5 A3AHp <
0.001). =Rl 1000 89 wmQlo7bAAd 7F Waas 191 7kl At
PHQ-9 A7k fosiAl 2t < 0.001). <15 100083 JAF =7}
BeTs 604 o 19 7ol PHQ-9 A7t S7HeIdATGh =
0.037), Tl 7ol A= FolakA] gkt

H

==

4
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&

e

S|
A

Cross—level interaction models

19 7F+ el 7+
95% CI p value 95% CI p value
Aol FAT 5 (0.05, 0.15) <0.001 0.05 (=0.04, 0.11) 0.004
TE ATEE (0.01, 0.05) 0.010 0.00  (-0.01, 0.01) 0.828
AT el 10008 wQled 7k (-0.05, —0.01) <0.001 -0.01  (=0.02, 0.00) 0.230
QI9- 10007 oA (0.00, 0.11) 0.037 0.01 (=0.01, 0.05) 0.317
NzAF FHAE (—6.65, —0.44) 0.025 —2.22 (-4.41, —0.22) 0.030
FeL8E (-0.05, —0.01) 0.003 -0.00  (-0.02, 0.01) 0.504
A AT F (-0.07, 0.14) 0.526 0.05  (-0.01, 0.13) 0.132
A AAEF (-0.13, 0.08) 0.658 0.01  (-0.06, 0.08) 0.775
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= ABSTRACT =

Regional Variation in Depression
among the Elderly Using a Multilevel
Analysis

Nayoung Kim
Graduate School of Public Health

Yonseil University, Seoul, Korea

(Directed by Professor Heejin Kimm, M.D., Ph.D.)

Background

With Korea's rising life expectancy, there is a growing focus on
improving the elderly's quality of life. Urbanization and a shift
towards nuclear families have drastically altered elderly living
arrangements. These demographic shifts, combined with age-—related
physical decline, retirement, and spousal loss, result in significant
psychosocial challenges. Studies show that elderly individuals living
alone face higher risks of stress, depression, and suicidal ideation.
This study examines the factors influencing depressive symptoms
among elderly individuals aged 60 and above during the COVID—19
pandemic, emphasizing the effects of living alone and regional

disparities.
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Methods

This study used data from the 2020 Community Health Survey in
South Korea. The survey data were integrated with the Community
Health Outcome and Health Determinant Database version 1.4, utilizing
the 229 administrative codes of various cities, counties, and districts.
The dependent variable in this study was the total score from the
Patient Health Questionnaire—9 (PHQ—-9). Independent variables
included demographic characteristics (age, gender, living alone,
education level, economic activity), health behaviors (smoking, alcohol
consumption, moderate physical activity, sleep duration), and regional
socioeconomic and environmental characteristics (total population,
population density, number of elderly leisure welfare facilities, number
of cultural facilities, number of doctors, homeownership rate, basic
pension recipient rate, regional safety grades for infectious diseases
and suicide). The data were analyzed wusing multilevel linear

regression, incorporating random intercept and random slope models.

Results

Among the 96,733 respondents, 3,074 (3.16%) had a PHQ—-9 score
of 10 or higher. The multilevel analysis revealed an intraclass
correlation coefficient (ICC) of approximately 0.05, indicating that
regional factors accounted for about 5% of the variance in depression
symptoms. At the individual level, female gender, lower educational
attainment, living alone, smoking, lack of moderate physical activity,
and not engaging in economic activities were significantly associated
with higher levels of depressive symptoms (p < 0.001). At the
regional level, a higher total population and lower basic pension
recipient rates significantly associated with increased depressive

symptoms (p < 0.05). There were significant regional disparities in
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depressive symptoms, with more pronounced effects observed among

individuals living alone.

Conclusion

The study 1identified significant factors influencing depression
symptoms among the elderly at both individual and regional levels.
Results indicated substantial regional disparities in the prevalence of
depression symptoms, with a more pronounced effect observed among
elderly individuals living alone. These findings underscore the
necessity for interventions adapted to regional characteristics to
develop effective depression prevention and management policies for
elderly individuals living alone in the community. Addressing both
individual and regional factors is crucial for enhancing the mental

health and overall well—being of the elderly population.

Keywords: Elderly Population, Depression, Multilevel Analysis,

Community Health Survey, Patient Health Questionnaire—9
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