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S-Eubete] nF A = wWEA SRSk vk, 20249 6541 o] A}
7} e-gue "A Q1T 19.2%¢] o2l FF AL ZFrlste] 202510
20%, 20363l 30%, 2050\ el 40%E Hold Ao= HAWEAT(EAZ, 2024).
w31 Q1 v o] Fobd wet Auf 1= AHHOR FUHE Ao R oS
do(tdd, $dF, 2017). BARAR Abet SGAwAE 7L 27k g
= e} 20230 HaAjo] mEW, Ao 654 o] =9l 1 7k
A FAp= of o4nt How FAHuW | A FHELS 10.38%%2 LEFSTE. 65
10 & 192 AmE &3 = Aolth. A= 654 ol 4
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AE Ao® HIEY(Shankar et al., 2013), ¥H golowx & AL
Wk Jtk(Bin Yu et al., 2020). Az gL JhQle]l UE AlEEX
SARFEH EEE dEHE, FF, A4 FUEs BT 233 H(Hajek et
al., 2023). Als|do=w 1HwE n=90& ¥

=7 Yai(Park et al., 2010), 2% o A =79 (Lee et al.,
2012). 9EH2 ARSA AAFe]l FF, AAQD SHelA AFHAS
WA B A4S ou)dth(Hajek et al., 2023). =919 9J2&e
A%} ghe] ke F A4S A (&EE A et al., 2022).

ALElA g SRS BT AN dAAF ddo] 7] wiEel,
AAgolu} Ao A FEste] AbEsHAl = AS-7F k. sHAIRE F Ui
PdAHom var., ASY aye ARA Jideln, RS FHAQ
Mdolw, ALEA gL o]gHor A ugFo|AA e v, a5
S T3 Avf(Hajek et al., 2023).
EA R A OMEL blasiit
T AY(Bin Yu et al.,
o AHY HRES
ttE A oF 3ch(Hajek et al., 2023).
AA 7 mA= &g dis] FAe A
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st = T+(The English Longitudinal Study of Aging, ELSA)E 2

AelAE 404 sk dzgel w AAAE Asdl o9
vAE Aem vEikow, #5383 395 7IE -0.03914 -0.05 Ale]
£ 2593, of & T AEA The A Al $EA AP

ro,
)
N
Ir
:i
lo,
e
i
oX,
o
“
1L
ol
ol
rir
=
PN
o
o
>15

al., 2013). == 1%H3} i?E%?ﬂ:F(Chlna Health and Retirement
Longitudinal Study, CHARLS)ES 7|Wtom 3 dAfoM= AFS| 2 9o



Ao UEstow

1
1

7FA]

ofp

el
T
)

ol

=3} 3| AASF -0.03~-0.04), =

-
it

(

FoH(Bin Yu et

A WM3ts

ok
s

= BAHOR FolaA

=
;oT
o

O

Nd
i
el
e

~
PN
T

AF3] A
oA
= At (Mendes de Leon et al.,

2019).

-

=3t 377

Aol A

&3
A3 2.1 (

bob xu)

A A =)tk (Lara et al.,
[e)

s} waol

A]

3

-
AL

A 7]

3 Aol A

2020) .
[€)

al.,
2025) .

=]
S

F S22 7 e 19g o ® YERY, ALS)

ks

-
[}

& o] 1A]7]

—

~NH
I

\I_v_
0

]
&

EINE]

o

IR

-

T

. o] ATl

o
X
i

p—

0
"

Njo

file)
;OU
B

;Ot

No

B

o

e
]

= AA7E oF

Aol A

=]
&

| ALZ]

°©

E

=

bt

Nlo

—

Fod, AbSlA e} o] 2 s,

°©

o2 20183 20221 Al3E
A

)
=

g dug

Tk 654

283t ol d ZAHKLoSA) AR E B



il

™

To



]_

F, 20223 9

2018 7%

1

T

SE

=

Jel

o

Lol A 1+ AbE 3t

Hab o=+ ko] dAlel w

~n

AO

}

T 654 ©]

4d

=

T

=]
&

SRR
A, AT A

A,

3]

A

=
=

i
<
i)

A, ATRAAS] A T



n. &3 &

1. AH3H a1y R 9239 A9

A8 A 19 (Social Isolation)¥} 2] Z-2(Loneliness) H|Sdl] Ho]x| vt
o2 Jldelthk(MA S, FHF, 2024). AFSAH 19 Abs A A9 o
A& Wi Fol ARHer AL HHE YnsANE, RS FHAS
Moz oA v AZshs AR A dAISH dAdo FejoA mEE=
A olth(0ffice of the U.S Surgeon General, 2023; Perlman, Peplau,
1981). ol&fgk Apol= A% At JiY HEAME va=A yeidu. odE
0], YRS AW dxFHdem A8 5 oL, AAMA AAVE 753
B U AstEY, ded AL fFe] St R dAHA RS 5 9
T} (Bouwman, Van Tilburg, 2020). ©] F 7WdS AbgEe] kol tigh #go]
ME v2a, FoRde] uf wg 2] o], ZHzt %5& WA o2 o
A oF strh(Hajek et al., 2023).

QEFI AMSA g arEAte] ke wstel 4he] Al Fuig %S

] @clom AX|7|s Ak, AAF HeF, HAAA

A Ax]o] 9tk (Liang et al., 2021).

e FA ol WHAQ AP om AR HE FFHo gk 1Al H]
%™ (Hawkley & Cacioppo, 2010), A4 31y AA=Z ALg A Ado] 4
oy AFAA] AeE oJu)dlti(World Health Organization, 2021). <59l
Head ege Ady 43, =5, AW, 23AT H AMYE S
oAl A= (Malhotra et al., 2021; Lara et al., 2019b; Uemura et
al., 2018), 53] A&AQl <22 A A AAS 26074 ST =
Aoz yetskth(Lara et al., 2019b). A3 A 1§ 3 &5, A5d, <
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al., 2010; Cacioppo et al., 2010; Wei et al., 2021), ¢|=-%xt} ©f B3
stAl SF 2F, AATIs Ask, A A5 F=F T AuEo| soks ofst
N7 o] dtt(Jarach et al., 2021). HEo], =& HA4% A3 7]
el ohgh 9 wkE3 HPA 59 A&, A5ue ke 22 A A=
= Tl AAEHAE Ak IH 9dS o

al., 2020; Hackett et al., 2012), ¥7] &3] A#X
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e AEE AYS Eolel= =9 wt=A] destth(Liang et al.,
2021).

AREIA ) )R E2 el ARSA AAesw FEEa glon oy
ATES & A Ay elmgol A4 n A= okd o] AL 9l
Uk olgf3 dAE2 des] JHle) o] ofuzt AR Aplol A H=4 o
= NgH ok & FAlR We=u Qtk(Fried, 2020). AA® dF =7l A
= AREA g elmgol] Wik = AR AR A g AEska 9l
el i 2023 5E, B Fbol 2wyt ARSI alyo] TR Lok
of 7142 e Axst, Al A4 FsE Qg W= Ao A
S F739tH(0ffice of the U.S Surgeon General, 2023). X% 4
APt B maw, f2g 3 ARSA 1Y EAE ofdRE ¥
wopdl A dxd vty FA, Fe=FE 53 A U T %
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AXFR ] A

e AXFoli= PES At SHo| AeE o EAYES kst
ddgoz, ek, ol Al

N o o o & P

st Amot A3 Vs A ool wet o
Z ¢1x] A 3&}(subjective cognitive decline, SCD), ZAE<1A]Zol(mild
cognitive impairment, MCI), 28] X]vl(dementia)® FH tF(McCollum,
Karlawish, 2020). %4 A Ad}e= A7t <= Wsld i) FHA4- 2

2 e, TFsy XA A ATAel Lato] b = A
B2 Aol@tt(Jessen et al., 2014). AEAXFoj= AL}t HE 2o 217
Azt st 57t 9o, XA A 8k 7 o]ie] x| oA I
& Aol BAE AT AAME V)5S HwE BEF v g s])FEd =

getA] ge AHE QT—’]%&E}(Petersen 2016). Aol Aol AAF w3}

o Z Q935 (Petersen, 1999). ®HHA

B 2
AS-2 AoHH, F4 HAAmd uet A4S, 5%, T2 AiEge &
A (Gale et al., 2018). o]¥ st BF AAFN At 2 X5 wreks A
Aok d AHAR 7|Fo =z 2E3r

A= AR =3 Aol ofd AAEYAY dEom, T ste] 7hEg)
w2t A AA FHEES wEA F7Fska Qo™ (World Health Organization,
2012), ole wE A}3 A - AAA B F48 goiEa k. X uj= 1A



7153 4 7 s HAARl AstE #Aet Baare] 4o Ao F
F&Fe M H(Campbell et al., 2024). v Fzte] Q1] Ast, &4
Wak gzt Al TY B ZAR S Au) SE sEe VS R

A - AAY BEs dds, F8, 8%
of o AA FF= WHsHAl yeEbdth(Seidel, Thyrian, 2019). WHO=
"Dementia: A Public Health Issues RHEIAE F3l X7} @ 70 2
7FS Aol EAZE okd e, AFS] AAZE tiselor & g s Al
A= Zxstvr. AgERo] FA dA NS 27 e, ds H A F
el wel, & AeAtel] gk Ar1A Aol Au) vyl M4 Mo w

A=) 31 9tk (World Health Organization, 2012).

ekl 2w @3t WMo wEw, guEl 654 ol w9l AT F F
A A fA= 2022l oF 947F 8, 2024»4011 oF 1055+ ¥, 20400l 2267
ZX Q

. 20600 3407 HS dold Aow FAYW(EAEXE 2023),
= AE A Aol %X}(MCI)—E— 20251 ¢F 298+ W 20331 408%F W 2040
ol = 5007 WE dold Ao o dEvh(HAEAN, 2025). EF, Auf &
WES Uoldl W dAsHA FrlstH, e sdwnttk ol FrtstE R
(Bachman et al., 1995), L&zt @ XJul &x}o] F7te} o] 2 <lgh AL3] 4 K-
G2 AZE Bshs FAE ddEn,
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FA, Yu F(20208 FF 0FFS PO @& JEAQ TG AR FF

2l
dolEl & Fgstel AEA Iyt slmgol AAIEel WAL FFS 497

s g J
FASA. A AT AAH nG G2EL FA mA LA
A BAgor], 1 Ad Ad wge i s Hat P du mE
Astel freld welol Agont, Anee Bd MR FAD Tt BAA
o FolsHA %alth. ol A 1Yol YReH HUHOR AA7]E A
stol 9T WA F 9SS BT, 53 A @A e AW A
of F3d gzgut QA% Ase] U FAR ASWFY £ dvke WL

Evans 5(2019) A3l 213} A7) Astet wede 65709 Tkl
AAH o mdsta o] F 510 Aol ha wEEs S
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2. 47 ¢ L A=

13t 3l 9 Z A Korean Longitudinal Study of Aging, KLoSA)E A+
2]

E AQg A ATt 44~56419] A2k wjojnl e A0S dideR, &
2 9 10,0008 HaxE 2y o}oq 20063 A1xF ZAF A3} 10,2548 0] FHF
HE2 FFHAT. A PR HAFHE o] &3 Qv S 7EoR
&85 o 20149 53 FA }0111\1 1962 A7 1963 Aol s etats= Al
g 9209 o] FUMEAT. A 719 7|EERANE Fdste] dA7A 93k F4
AWM SRERA O 9xF AL Al 7]E SEe] BE A& 77.2%°] 3 9
A} ARl S RS 6,057 0] AT

X

AT A7 ehalrh gl w654 ol wole] AEE 1Y % o=

: o}ste] #AMS Aeleks] e Aol 20189 T3 £

2022 974 A} FA oA FolA 20189 7 AL FA W 654 ©]3 <)
1

of aigstitt. o T AME T2 A

F
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2
e golugion), 1 A <E >3 @tk
AT AF A alew A, W FE, B
agaEE BAST. A
(p<0.0001), HA2 65-754|7} 63.5%, 754 ©]Ato] 36.5%R 3L, oA 65—

A7t 55.006, 7541 o]l 45.0%%th. W& FEoAE G 15w £

.

3
W FEE HY E}(p<0.0001>. Eowﬁﬂb g4 =

9%, o1/ 45.5%= JERRom, o]& - AP T2 WA 89.1%, o4 54.5%
=, "3 olE - APH HlEo] oAl uHlal] wjg o} TAACE Fofngh
2polE B YTH(p<0.0001). A R Aol =A7} 33,542, T (8.6%) 0
vl 3l o8 Al Bk (p<0.0001), L&/FEE WA a&Eo] 37.4%%, o4
©] 19.9%°l Hl3l o skA = *H(p<0.0001).

A7 P E AHEAE, FANA = 449 HFAE0] 96.1%= T4 (36.2%)
A&l =ATH(p<0.0001). &F% 94 FAIA 82.7%, A2 vSTAF 71.4%
2,949 &5 Aol FolshAl wokth(p<0.0001). AAEFAA = F 13
ol FstE Yol 54.1%, oA 44.9%%, ool fatA o e AAF
e ZAo® UERSTHp<0.0001). whAEto R wHdAgE = N o4

¢}
= o=
Bk ool 82.9%= HA(78.1%)° s 17 Al SRk WlTol ¥ xddtt

-

¢

_‘|8_



1. e & A durd 54 (KLoSA, 2018)
s T AH(N=3,853,480) o] AF(N=4,861,064) o-value
e wt N % wt N %
S <0.0001
65-75A 2,447,138 63.5 2,671,561  55.0
754 °] 4 1,406,342  36.5 2,189,503  45.0
WEFE <0.0001
258t F¢olst 804,753 20.9 2,522,198  51.9
e £9 739,077 19.2 953,547 19.6
Isenl F 1,523,646  39.5 1,174,927  24.2
e Z]iold 786,003 20.4 210,391 4.3
Z A <0.0001
<2l = 420,729 10.9 2,214,211 45.5
olE, APE F 3,432,751  89.1 2,646,853  54.5
AFAH 0.7184
o) = A] 1,614,052 41.9 2,002,405  41.2
ZFATEA 1,324,344  34.4 1,643,144  33.8
5 W5 915,083 23.7 1,215,514  25.0
57 o] 5 <0.0001
of 330,168 8.6 1,628,335 33.5
ol 3,523,312 91.4 3,232,729  66.5
387 <0.0001
of 1,442,722  37.4 968, 880 19.9
ol Q. 2,410,758  62.6 3,892,184  80.1
&< <0.0001
H| F AR} 1,394,445  36.2 4,669,369 96.1
A FAAA 2,459,035 63.8 191,695 3.9
=7 <0.0001
H| &2} 665,470 17.3 3,470,217 71.4
= AR 3,188,010 82.7 1,390,846  28.6
A EE <0.0001
15de) 18] o] &% 2,084,211  54.1 2,182,689  44.9
=5 1,769,269 45.9 2,678,374  55.1
g dg 0.0013
N 844,794  21.9 831,626 17.1
171 o) 3,008,686  78.1 4,029,438  82.9
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2. 4uky

d[m

ol mE AA7]T 43 X

AA AFAA 8,714,543 F AA 7|5 oF3r}
(1.4%) 01 tk. ATg-eid=te] dwbz el A3 147
A3 Avbe <x® 2>9F 2.

AT A alel] W& QAXA|7|E ofst olF-5 AFHEW, o4(1.9%) ]
A5 A9 HE 1A o] A WERRTH(p=0.0028).
Aol wet QAT o3 LAES Tkt FFE Helen
(p<0.0001), 754 ©o]Fell Al Q1A% ora} WAl & o] 3.0%=, 65-754](0.3%) ]

Hlel §A3] otk wg FE 470

N
olr
L =
oty
(=3
0%

tH
o

9% F x5 9 o8 4% A
%

A7 otst WA EC] 2.7%= M =2 , =
0.1%% 7} sto} BAA SR folgh Apo]lE HTH(p<0.0001). &17FEfell A
= 22 T HAE AVE o3 BAEC] 2.9, °]& - APE T AFol
AE Aol 0.8%=  YERY, &1 T HueA Aoy ez &kt
(p<0.0001). =7 S ALPFAEY JAA7E oF3sf BAEC] 2.20=, 57 T
A AH(1.2%) 0 Bl& ETH(p=0.0426). 1§ AEldME 18" F§ <17
s ofst WAEC] 0.29%0 WY, AEHA S FG 1.9%E dHHoR E%

}(p<0.0001) .

A7 Foll A= SFNA fFolgh xfolE HL o™ (p=0.0215), H]SF=}e]

X715 ofst HAEC] 1.9%%2, +F F4IAH1L.00)ET FUuth. A ZE
X ok 2FolE B (p<0.0001), F 13] o] &3t AF A7

ofsl WAEL 0.5%%2, &dtA F= H(2.3%)°0 Bl St
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of W& 2AA|7]% <3} F¥E(KLoSA, 2018, 2022)

AA7 e FA=E

TS SFore

LiES (N=8,588,731) (N=125,812) p-value
wt N % wt N %
] 0.0028
w2t 3,820,516 99.1 32,964 0.9
o A} 4,768,215 98.1 92,848 1.9
A <0.0001
65-75A 5,101,482 99.7 17,216 0.3
754 °] 4 3,487,249 97.0 108,596 3.0
WEFE <0.0001
258t o)t 3,237,600 97.3 89,351 2.7
=8l £ 1,671,420 98.7 21,204 1.3
pEstn £ 2,684,419 99.5 14,154 0.5
f&a E¢olat 995,292 99.9 1,103 0.1
S0 <0.0001
=20 F 2,559,168 97.1 75,771 2.9
olZ, A 5 6,029,563 99.2 50,041 0.8
AFA Y 0.4820
o) = A] 3,572,801 98.8 43,657 1.2
FAEN 2,924,300 98.5 43,188 1.5
5 W 2,091,630 98.2 38,967 1.8
7o 5 0.0426
o 1,916,207 97.8 42,296 2.2
oty e 6,672,524 98.8 83,516 1.2
-84 <0.0001
o 2,407,795 99.8 3,807 0.2
ol L 6,180,937 98.1 122,005 1.9
&4 0.4282
H| &A=k 5,970,401 98.5 93,413 1.5
9S4} 2,618,331 98.8 32,399 1.2
=T 0.0215
H| &34} 4,056,920 98.1 78,767 1.9
3 FAEA 4,531,811 99.0 47,045 1.0
A SE <0.0001
159 13] o] &5 4,244,784 99.5 22,117 0.5
+5orst 4,343,948 97.7 103,695 2.3
A 4= 0.0678
ey 1,664,766 99.3 11,654 0.7
178 o)A 6,923,966 98.4 114,158 1.6
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3. 4wty

I

Aol mE AA7T W £X

AA AFAAF 8,714,543 = A5

AL, 1A 75 o] oFshtS 186,087 (2.1%) 01 Atk. <1

g = A, AZJAAN 174,6467(2.0%), AZAAG] — A’

11,4419 (0.1%) 0. &2 A &35 AT},

AT ARSIEA g1o R, AR wet AA 7] Wse] folgh Afol

WO (p<0.0001), 7541 o]dellA A — Au, HESQ 1

AEAA o] — Au)’ 7} 0.3%= 7HE =4tk 1S FEoME 2SSt
]_ Z

29 olskal A AY - AW, FEAAG) 7

— A}’ 7} 0.3%= M =2 A 7]E ofst HAES B vH(p<0.0001). &
Aol A= o]& - APE T Aol e B AY - AW, AEJAF
of" 7F 1.1%%, &2 < A (4.0%) R F SATHp<0.0001). =A “JEHd H
S AN - A, AEAX e 7F 3.5%2, T AFHI(1.6%) KT Q1A 7]
otsl A& o] EUTHP=0.0007). 1&H A= AA7]E o5t BAE
0.3% olst= wjg- w¥okar, AEHA &G B9 AL - A, FEJAAF
o 7 2.7%,  AEJAGN —  Awf 7F 0.2%%2  FosA ESdTh
(p<0.0001).

AZYH FollM= &5 AT o3k 2kolE Hof(p=0.0004), Bl&F=F
of ‘A - Aul, AEJAAFN 7F 2.8%%, S5 FAIA(L.3%) Ll =9k
o E=e, 5138 o) sk e A - AW, A=Al 7
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& 3. URby 544 mE A7 Wsl 3 (KLoSA, 2018, 2022)
SIS A AA7S orste
R A=A el ZE FER
¥ - - — |l - p-value
3 73 Q1A Aol 7 T 91 A o] A] vl
wt N(%) wt N(%) wt N(%) wt N(%)
Total 8,528,457(97.9) 000.0) 174,646(2.0) 11,44100.1)
44 0.0007
bty 3,805, 930(%8.8) 000.0) 44,081(1.1) 3,51900.1)
o 2} 4,72,521(97.2) 000.0) 130,615(2.7) 7,92(00.2)
A <0.0001
65-75A 5,091,363(%9.5) 000.0) 27,335(0.5) 000.0)
754 ©] X 3,437,093(%.6) 000.0) 147,311(4.1) 11,441(0.3)
WEFE <0.0001
258 FYoldt  3,1%,60(%.1) 000.0) 119,811(3.6) 11,4410.3)
=8l =9 1,658,680(98.0) 000.0) 3,95(2.0) 000.0)
a5stn £ 2,68,801(9.3) 000.0) 17,773(0.7) 000.0)
en £dola  9B,28(®.7) 000.0) 3,097(0.3) 000.0)
4 <0.0001
ol F 2,52,91(%.8) 000.0) 104,798(4.0) 7,156(0.3)
o)&, AHE 5 6,006,465(%8.8) 000.0) 60,83(1.1) 4,285(0.1)
AZFEA A 0.1893
TA 3,568, 925(%B.4) 000.0) 5,8%6(1.5) 1,633(0.0)
FrEA 2,8%,896(97.6) 000.0) 63,97(2.2) 7,665(0.3)
5 -|- 5 2,073,635(97.3) 000.0) 54,823(2.6) 2,1000.1
E7] o] 4 0.0007
o 1,86,298(%.3) 000.0) 9,434(3.5) 2,7710.1)
oty L 6,642,150(98.3) 000.0) 106,212(1.6) 8,670(0.1)
-84 e <0.0001
o 2,404,543(99.7) 000.0) 7,068(0.3) 000.0)
ol % 6,123,913(97.2) 000.0) 167,537(2.7) 11,441(0.2)
& 0.0829
H] &A=} 5,91,173(97.6) 000.0) 137,21(2.3) 5,4190.1)
5 &4 2,607,223(%8.4) 000.0) 37,424(1.4) 6,0220.2)
= 0.0004
H| &2} 4,016,201(97.1) 000.0) 116,80(2.8) 2,648(0.1)
o3 84 4,512,256(%8.5) 000.0) 57,806(1.3) 8,796(0.2)
AL F <0.0001
F 13 o] &5 4,26,50(9.1) 000.0) 36,99(0.9) 3,41100.1)
=EAE 4,301,936(9.7) 000.0) 137,677(3.1) 8,080(0.2)
T A3 0.1495
qe 1,657,076(%8.8) 000.0) 17,707(1.1) 1,63800.1)
17 ol 6,871,381(97.6) 000.0) 156,99(2.2) 9,81(0.1)
- 23 -
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4. Al mE ARA A

)

H 9 oEs a5

g
o
~
)
olr
12
ot
M
=]

N % A 7]5 A A 7] ofshat 1
’ Wt N % Wt N % prvatue
Iy =2,
o o 1,428,111 16.4 1,372,714 96.1 55,397 3.9 <0.0001
2 i
g v,
o o 2,194,016 25.2 2,169,784 98.9 24,233 1.1
qEF
19 =g,
o 1,199,390 13.8 1,165,090 97.1 34,300 2.9
EE T
ay o,
o 3,893,026 44.7 3,881,143 99.7 11,882 0.3
J2F F
w2}F(N=3,853,481) o] }(N=4,861,063)
N A oFsl  p-value A oFsl  p-value
wt N(%) wt N(%) wt N(%) wt N(%)
I19 =+,
o o 335,810 324,937(96.8)  10,873(3.2) <0.0001 1,47,777(%.9) 44,524(4.1)  <0.0001
IR 1
g o,
o o 1,081,658  1,071,15X9.0)  10,508(1.0) 1,098,634(98.8)  13,725(1.2)
2
1y =g,
o 294,083 288,550(98.1)  5,533(1.9) 876,540(9%6.8) 28,763(3.2)
QR F
Iy o,
o 2,141,930  2,1%,80(P.7) 6,051(0.3) 1,745,264(99.7) 5,832(0.3)
g2F F
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=

5. YA 540 me ASH 1y 9 omg B¥
Iy E5, 1y g, iy E=, g g,
2= JEEF AEEF F ERF F REF F p-value
SiH L(+) SiL L(+) Sill L(-) SiL L(-)
wt N(%) wt N(%) wt N(%) wt N(%)
Total 1,428 111(06.4)  2,194,016(%5.2)  1,19,300(13.8)  3,8,026(44.7)
A <0.0001
w2t 50,32(10.6)  1,346,189(6.3)  480,96(9.4)  2,751,223(53.7)
o] 2} &7.810(24.7)  847,27(23.6)  718,406(20.0)  1,141,808(31.8)
A= <0.0001
65-75A 3%,8108.7)  1,08L638(RV.1)  204,08(7.6)  2,141,90(5%.6)
754 o]} L0R,0(2.5) 1,112,38(2.9)0  965,38(18.6)  1,751,006(36.0)
WEFE <0.0001
258t H¢gold VAU  7,067(23.5) 719,535(21.6) 995,49(29.9)
=8l £ 205,008(16.3)  416,243(24.6) 192,106(11.3)  809,178(47.8)
A F 267,169(9.9) 706,146(26.1) 208 24(8.5)  1,49%,015(%.5)
istnl Zoly 57,444(5.8) 280,560(29.1) 59,506(6.0) 580,884(59.2)
Z A <0.0001
ol F 1,156,99(43.9)  28,316(10.2)  96,777(3%.6)  272,88(10.4)
olE, APE F 71,1045 1,95, 700EL7)  22,614(4.3)  3,60,128(5.5)
A A 0.3051
o) = A] ®@1,73(17.2)  BLANGB.8)  454,15(12.6)  1,609,120(44.5)
ZFATEA 496,262(16.7)  7A9,3U5.3)  406,3%6(13.7)  1,315,300(44.3)
=5 W5 310,006(14.6) 513,055(24.1) 338,841(15.9) 963,606(45.5)
57 o] 5 <0.0001
o 1,046,347(53.4) 24,3%6(1.2) 872,003(44.5) 15,796(0.8)
ol RLBAG.7)  2,10,600(2.1) 27,3674.8)  3,877,29(57.4)
-84 E] <0.0001
o 191,831(8.0) 554,160(23.00  28,30(11.1) 1,397, 241(57.9)
ol Q. 1,236,20(19.6)  1,69,856(26.0)0  9B1,071(14.8)  2,49,785(39.6)
| <0.0001
H| 3o 2} 1,14,50018.4)  1,510,271(24.9)  939,661(15.5)  2,499,361(41.2)
A FAAA 313,:81(11.8)  633,745(%5.8) 250,73909.8)  1,393,665(52.6)
=7 <0.0001
H| &34} 876,768(21.2) 9&83,663(23.8) 636,047(16.6)  1,589,219(38.4)
=T A EA $1,343(12.00  1,210,363(6.4)  513,34(11.2)  2,308,807(50.3)
A A &5 <0.0001
T 18] ol 5 469,425(11.0)  1,083,814(24.7)  498,85(11.7)  2,244,8%(52.6)
50 98,6%(21.6)  1,140,22(%.6)  70,565(15.8)  1,648,190(37.1)
v A g 4= <0.0001
Ae 190,300(11.4)  385,027(23.0) 159,554(9.5) A1, 449(56.2)
17l o)A 1,237,72117.6)  1,808,90(%5.7)  1,00,837(14.8)  2,951,577(41.9)
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A

I w5 - RS iy S o2 e A s g uhE oy
Sill L(+) Sil L(+) Sill L(-) Sil L(-)
E T p-value o T p-value = T p-value o T p-value
wt N(%)  wt N(%) wt N(%) wt N(%) wt N(%) wt N(%) wt N(%) wt N(%)
1,372,714(%.1)  5,397(3.9) 2,160, 4(®.9) 21,2311 1,165,00(97.D)  34,300(2.9) 3.88L143(90.7)  11,80(0.3)
0.6286 0.6819 0.2752 0.8449
34,97(%.8) 10,873(3.2) 1,071,150(%9.0) 10,508(1.0) 288,550(%8.1) 5,533(1.9) 2,1365,879(9.7) 6,051(0.3)
LOW,777(%.9)  4,524(4.1) 1,008,63498.8)  13,725(1.2) 876,50(%.8)  28,763(3.2) L75,60®.7)  583200.3)
- 0.3113 0.0617 0.0065
500,302(100.0) 00.0) L3BAM®.2)  11,2610.8) 477,191(9.2) 3,7940.8) 2,749,06299.9)  2,161(0.1)
82413(®B.8)  H,376.2) 834,855(98.5) 12,971(1.5) 637.90(%.8)  30,506(4.2) LIR,0R2P.D  9,7210.9
- 0.1207 - -
= BLIGIOL)  47,20(5.7) 775,766(%9.1) 7,30100.9) 604,446(%.5)  25,08(3.5) 986,227(%9.0) 9,721(1.0)
Z1513®.7)  3,5(1.3) 405,813(97.5) 10,429(2.5) 184,916(96.3) 7,1903.7) 809,178(100.0) 00.0)
WIN(RB3) 45817 609,747(99.2) 5,39(0.8) 26,22(%.1) 2,021(0.9) 14%,83%.9)  2,1610.1)
57,444(100.0) 000.0) 283,458(99.6) 1,108(0.4) 50,506(100.0) 000.0) 50, 884(100.0) 0(0.0)
0.5303 0.3415 0.1125 0.0002
1,100,51(%.9)  47,38(4.1) 267,087(99.5) 1,220(0.5) 915, 28(97.7)  21,5192.3) 267,272(97.9) 5,66(2.1)
MB3IGTT.D) 7.990(2.9) 1902,606(98.8)  23,008(1.2) 249,832(%.1) 12,7%2(4.9) 3613,871(%.8)  6,2570.2)
0.5528 0.2948 0.4864 0.6240
604,4B(97.2)  17,200(2.8) 919,372(98.7) 12,088(1.3) 445,609(8.1) 8,476(1.9) L6B,257(®.6)  58630.4)
407(%.6)  2,060(4.4) 46,211(99.6) 3,320(0.4) 303,512(%6.8) 12,883(3.2) L310,370(%.6)  4,%1(0.4)
20401409L8)  16,0825.2) 504,201(98.3) 8,84(1.7) 325,800(96.2) 12,912(3.8) 97,517(%0.9) 1,08000.1)
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6. ARbA ST AR A Y B SR gl wE X7 osH(AS)
ALY e 2ER A A s 9 EE ALY Fe YRR G
SiH L(+) Sil L(+) Sil L(-) SiL L(-)
T T p—value o T pvalue o T p—value o ST p-value
wt N(%) wt N(%) wt N(%) wt N(%) wt N(%) wt N(%) wt N(%) wt N(%)
2R 0.0022 - 0.0432 -
o LELRI9.D  24,5612.3) 24,335(100.0) 000.0) 854, 283(8.0) 17,735(2.0) 15,796(100.0) 00.0)
ofy Q. 350,98(91.9) 0,86(8.1) 2,145,448(%8.9) 2%,233(1.1) 310,802(94.9) 16,556(5.1) 3,866, 347(%9.7) 11,8%(0.3)
-84 E] <0.0001 0.4421 - -
< 191,881(100.0) 000.0) 50,358(%.3) 3,8070.7) 263,320(100.0) 000.0) 1,307,241(100.0) 000.0)
ofy o LIN&B®H.S)  H,I045) 1,619,431(8B.8) ,425(1.2) 86,770(%.3) 34,3003.7) 2,483, 92(%9.5) 11,8200.5)
T 0.8370 0.0696 0.1193 0.2199
H] & 2} L0R,25%.2)  42,35(3.8) 1,49,628(9.3) 10,643(0.7) 909,086(%.7) D,56(3.3) 2,480,48(%9.6) 9,87(0.4)
ZdA AR 0,48(%.8) 13,02(4.2) 670,155(%8.0) 13,30(2.0) 256,025(9B.6) 3,715(1.4) 1,391,632(9.9) 2,008(0.1)
o 0.5739 0.3412 0.0100 0.5187
H] &2} &0, 04%.8) 37,004(4.2) 975, 905(%.2) 7,74800.8) 68,493(%.0) 27,554(4.0) 1,5%2,818(%.6) 6,401(0.4)
SF 547 533,010(96.7) 18,38(3.3) 1,198,878(%8.6) 16,484(1.4) 506,507(%8.7) 6,747(1.3) 2,28,36(%.8) 5,481(0.2)
Al A = 0.0250 0.0577 0.0005 0.9822
T 13] o)A & 461418®B3) 8,008(1.7) 1,048, 204(%0.5) 5,611(0.5) 497, 231(99.7) 1,556(0.3) 2,237, B1(9.7) 6,90400.3)
{-Zosk 911,295(%.1) 47,339(4.9) 1,121,50(%8.4) 18,62(1.6) 667,880(%.3) 2,706(4.7) 1,613,212(%9.7) 4,97(0.3)
ol R e 0.3297 - 0.9638 0.9331
s = 186,497(%8.0) 3,88(2.0) 38,027(100.0) 000.0) 154,8%6(97.0) 4,718(3.0) BB A05(9.7) 3,04(0.3)
170 ol AF LI86217(%.8)  51,504(4.2) 1,784, 756(98.7) 2%,233(1.3) 1LOI0,25497.2) 25328 2,992, 738(%.7) 8,88(0.3)
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F 7. A8 Ay 8 o2 R A7) ofske] A

w2 Model 1 Model 2 Model 3

b OR(95% CI) OR(95% CI) OR(95% CI)
AbE A Y 2 F
1Y E5 - =2 & 13.18(5.11-34.00) 10.63(3.52-32.07) 8.70(2.94-25.75)
Iy 9 =R F 3.65(1.32-10.08) 2.55(0.86-7.57) 2.40(0.82-7.03)
1Y H5 - 9=2F 5 9.61(3.72-24.86) 8.85(2.92-26.81) 7.78(2.56-23.63)
Iy WS- Q2e F 1.0(ref) 1.0(ref) 1.0(ref)
g
=} 1.0(ref) 1.0(ref)
o 2} 1.09(0.57-2.09) 1.43(0.45-4.52)
A
64-75A 1.0(ref) 1.0(ref)
754 °] 4 4.17(1.80-9.66) 4.13(1.84-9.30)
o
Z5stu FYols) 1.0(ref) 1.0(ref)
=8t £ 1.07(0.45-2.56) 1.18(0.48-2.91)
15 £ 0.58(0.27-1.26) 0.68(0.31-1.50)
et o)Ak 0.12(0.02-0.99) 0.17(0.02-1.50)
A4
B = 1.0(ref) 1.0(ref)
olZ, A 5 1.76(0.87-3.56) 1.68(0.82-3.44)
AFA Y
o = A 1.0(ref) 1.0(ref)
FAEN 1.23(0.65-2.34) 1.22(0.64-2.33)
=55 1.43(0.67-3.06) 1.35(0.62-2.95)
S o] 5
o 1.0(ref) 1.0(ref)
oty e 4.62(2.01-10.62) 4.32(1.86-10.06)
3824
o 1.0(ref) 1.0(ref)
ol L 4.81(1.16-19.90) 5.12(1.22-21.52)
&<
B S A=} 1.0(ref)
O T K= P 1.75(0.73-4.19)
=5
H| &2} 1.0(ref)
=T TAAA 0.93(0.49-1.77)
A eE
F 13 o] & 1.0(ref)
+ 503 2.46(1.27-4.77)
T Ag 42
s 1.0(ref)
171 o) 4 0.93(0.34-2.50)
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THEA XS AT HeE AE AFoE Qs ~EH
H}(Cacioppo et al., 2006; Cacioppo et al., 2014; Cacioppo et al.,
2018). 53] aHEo] QomAE fREFS QA sHA Kok =90 AR
ALl A A AElE AAEIAY AEA] RFte e, AL A AEHAES 6
2% 73E 2ag e Ho, o2 Q& A FH A (cognitive
vulnerability)o] 718 4 9th(Mendes de Leon et al., 2025). 1A%
okA] o BotAlollot ~E A~ XAl (stress generation) EGoA A A= 8}
of o], A Zd FAH] Astet A WA SASE FEetar, o= A
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2010; Auerbach et al., 2012). HPA &2 2Ed X {b&& 2dst= 42174 W
wH ARolm, H AFEolAe AR g EFo] AEEE T,
AT vl s T S TR YA ol B Yo dFo] Kk
Att(Walker et al., 2019; Smith et al., 2020; Nersesian et al., 2018;
Mendes de Leon et al., 2025). At3]A o w2 mgE o] o} Q2SS -7]X
o]

ofr
2
do
-
2y
)
o,
v
l-l {
Jo
-
N

[>
&3
oo
o
Jo
i
ol
ol
X

B HS ol APS AA oA EFo RN AR A Adolv BE @

& Fe des ol e AFE HY . ARHeR R Rl g
T2 dEHE ded - AYH F2E T AAVIS AstE dS 7HESEA T
= 8907 283 4= dt}(Mendes de Leon et al., 2025). AAZ ¥ A+
o] 3¢ EA AR A3 A YRk e A 54 AR AALE, &5
of Fo wet QA7) otz WAEo] FHlgh xlolE KT, =7 A &=
B, 55 A FAY HSFALTE AA7]E ofs LAEC] FolsH
Fokon, o= fEEE AAetA Fuete ARSI a1y AHjolA o g
golup s Aol Wt A7 Astell o FHefsE F Aws AR
2 Aol M E AR A aYgnks Adeke fHdeo]l 1yHy EE = U gle



op o o
Mo AR o H R OB
G ™ T ol dr zm Jo BE oF o do
Mo gy 2 T T Ho W B R 1
w r wurx M D 0} HoOR woRE T
"R u1aﬂﬂ@%ﬂm%mﬁﬂ4m@mﬂmﬂi Jo B o W
O R -~ 2 - X % 0 Lxﬁlsiﬁ o :
N Al ﬂ%ﬁﬁmomeﬂw_%%wr:;@w} auoﬁx\mmoufmﬁ
o T ﬁffomayogﬂﬁ%ﬂ 7%ﬂoﬁﬂmﬂ,@%
woop X Eoﬁﬂﬂ,iﬁ%kﬂxﬂiﬁmrﬂﬁmga }%Eﬂ/lﬂ
A A ol T Bo o R = o = - Ho 9 X
- Mg,ﬁ}wﬁdov;ﬁomﬂw%% 41,@1g§.%
S aﬂﬂoﬁwﬂLﬂmﬁPmoﬁaéV@ﬂ%MHmﬂﬂﬁ
e = A+ ]EMWM Do 7 o] ﬂ,ﬂo N = TR ) ‘m = o B o m Llw.owa
b R ﬁiﬁ,z%ﬂixﬂwgﬁﬂ%ﬁo oo W o O
~n ol o _ X i o) ,IL oM ] ol oF T o) o
= o1,7ﬂﬂﬂ%é@ﬂiﬂ@iﬂl@&%@ﬁ
m R T Mﬂeg%ﬂ%?)ﬂoc@.ﬂ%zﬁo T E @mo =
w W 7Lm0ﬁ§$ﬂwm}ﬁﬂrwrz,% o,_smﬂuoﬂﬂ
o o i A R 1%T%ﬂ%%%
oF T il ﬂru%ﬁ %ElAl;mﬂ NS X AR e
ST moEm R T 0 < CEE X® o w7
e L s - LN aoﬁﬂmﬂyﬂqo_a%u;l
= WX :o%ﬂﬂ T do T o < N
A= LUr]v%o %loxﬂ N
e %W_ = ~ Jo 4 o g °© = S MR oy o - o o uﬂw ~ o Nfo
— — = 9| o= i
o N Mﬁﬂ%ur%onb,%Eoomﬁmdo%%LoUg%%ﬂnﬂ
& o M ohx%ﬂlﬂow}%»1m SO = W
< L,ﬂo]xurxﬁa(eao S oo T o'
I no o O Jo 2 & xﬁ(aL,ﬂrHA?xmﬂﬂm
W = To =X ild ° n o om ) ™ = o RO Do HTJ B B KO o of ;W I
~ =0 T — = — 3
sE S %M@W&m@moaﬁgwdﬂ&mE%ﬂ%q
_ﬁ_1%.ﬂ.1ol x & = X L R X
]ZL ) LZHJ‘W]R © X = XH)J._-O \Iﬂ
‘Wrdﬁﬂ ﬂwﬂﬂFNrOOﬁﬂLOWmoL/d\lﬂ.‘Mlgown&l,PLoLw‘l%Mw_Hxﬁl
h.iww ﬂ:bﬂu%ﬁﬂ@ﬂuﬂ&%%ﬁ,lol.mxmﬁaﬁ
v o ey Dex Pxohw PR ~ yma%n__“u:fﬁé
x%ﬁ@r%&y%ﬂﬂﬂfm LK e T Q?ﬂ@%ﬂﬂrﬂ
o~ —_ —_ = 0
ol Np %O oy o T m; - oo T ma 2o o mﬂ ToH R i
_au%ﬂdruwﬂmoﬂ%_dylﬁ%
i.._ﬂ‘._ﬂﬂl‘._,ﬁﬂﬂio
LT RS

-36 -



(2022)¢] IDEAL ZEE ATl

=
]

1o} Clare

T

HAEl ¥ & Aom dEy

2} Ab

o

zel

Ay
™

—_
file)

22k

, ARl A=) AL A

glom, 4 IR 1Y

PN
T

|
—_

B
ﬁo

N

olat
=
T
)

[

B

mjn

woll A=A A

=z 1
T

KeR
=1

53] 719 T

2 28k} (Jhang et al., 2021).

W

Tl A AA

Aol AAE uk drk. 28y H < Mendelian Randomization #4] 7]k

S

1
T

o

puze)

ﬂl

—_—

0

!
o)
o

JAE BA=

o Hrhi

ol
H

]l ol el

O =
T

. e

(confounding), =L

T

°
yal

= 7hedE A4

o)

=)

51

°©

(abstainer bias), &
ro]l EA

Gz

R

15

3
o

2t
2lal 9 23 (reverse causality) 59

=
T

J

=

1
R

0]
S

| #3371 9

o

o
,mo

il

23!

o
ﬁo

)
‘I—._
5

—_
fi%e)
ol

o

e

Tod

¥ A77F 7t

=N

_37_

A

ow, FA 77te] A=

[e)

AR

(o3

2, 74 (2021)
o]
PSS

of &3}



"Physical Activity Guidelines for Americans. ©

ol g} Tj%o], He]
Jo)

o

W

e

ol 4 Aelel

o

2

=0

5AA Ash ol

e

—_—

H

M AlAgEol

R

™

—_
fie)

)

mK

i

g 75 9

Al
=

2=

o, 713 e

=
T

=

A1A

2018 ¥} 20224

A

=

o]

NEEIEEE R

o] it

g 7hs

I

o]
H

oy 719 «77F 7N

Aol A=

. R

al

5

=

ol %=

]

140
=

7N

o

(binary)

(KLoSA) 2] 7]

SREE
79

gl

ol ofw] =4

bie,

S

2 774

]
s

AZF e, A3

—_
file)

27

—_
file)

oF
el

zel

Alr
e

Fol 2022

5]

Hlo] ekl o s

=
=

Fal 20184 H o]

S

=

7ol 5=

wjr
o
_fOU
I

—_—

]

o

)

A9 Model 1 Z3}el A

=

o] k.

5.11-34.00) = 1}

=] (0R) 7} 13.18(95% CI:

O
-

5}

ofslo] o

=
[}

chol A 1#]7]

_38_



‘?L

.
B 5l

vl 74 A= T

S
=

A A 24

o Al

YRS

2}

HEo 7

53], it fdAsE 7

s 7H .

I

|
S

Hol A stz

1
T

T

)

—~
file)

o

&+

Lol
T
i)
T
No

—

<

o ol7t, 7]

Zo]tt.

o
=

0]
AA

AR g B &

0

;ow_

%

T

AA A

1

O
fis

ol

el

)

TR

S|
ax

bl

S

Ul 7 2o 2 HE3

2=

s

SEEEEREELE

H

374

%
R

+

B

=

_39_



VI.

20184 IL]»
A2t 2022 ]
a7 3FA ol d (KLoSA)

LA =

‘:—
L

°]

=
pu.

=k
%‘ﬂ?ﬂﬁ
, W 654 ©
]/\1— o)
) g 2
SEfell 2 1E7} 4,227 o
o= Xl O
Jo = AL3] A
2

I~
— <+ <X —
% wcrwm I
L..wV .. U‘.# Mﬂ ‘m_./l umv O#D ~ Nro JI _
LS of T 2 & = N R
— o ST 1|wu%\% S
X%]uﬂ od.1_I71u ﬂﬁl_wﬂvgeﬂ_/v
e ¥m L o= TN =TT ra
SR z ° %,Hﬂiirmwg,ﬂ‘wﬂ@ >
o) & %nﬁ Az ,ﬂﬁﬁio@.w ﬂmmmoi NIE
wrm M T of o) miom ey 11_7r| A A e _M.M O
) _ — T
a.m.% = B g ~ =™ DT TR
ﬂA_uH M.MA O? X =0 OE K O_E "0 = X° EE X o ‘mw < O_E
zoxiﬂ xl_]MLLo _c,m_'mﬂ%
N on 0 5 s & X0
HoE aL1E%L¢ S o
EIﬂrﬂ.u Hﬁ.%%i oy oy o o
;O ‘QL _ q L..# ‘m:._ ;OE 0 ,b.rl
I Tor MW ,oamﬁu. Jo X W
0 o XU 3+ o T — = e
OF O_H ],._ O? _/L dl ‘q ﬂu ,@I ok K 1__/| OE \@.I
™ T :;E icaﬂ.4kfmu%,1xﬁﬂ
m.ﬂ\a_c a w = "M oo»?‘&
B B 5 b LT %ﬂﬂwﬁfzz
ww% S HwﬁﬁoL 7 ﬂ‘ﬂmwmxm.g -
= oy o = of B o B i | il X
4\%cg Ko W w KT ﬂ.@,ﬂ
v O T T " ﬂ;luozl,lﬁ <"
0 o o W X & T
o o F oo Rwmg %%hqwmﬂ,
o jo AU o T = 0 X 0
< D < = s == X A I
,ﬂ.@ LU & o ,uu7 ﬂmm1%aoﬂ,ﬂ
Ll,yﬂﬂﬂﬂr% H;Lurmu@alAmé@ﬂo
e = ) a N W Foa o Caa =
T ~ < — _ MY - o= { Gl
= auﬂ\éﬁAmﬁ4 T = o
Tr h —~ l OW —_ UM o o a o= ~H 3
T mLQ TR Gy < BN T M
TEE g S i < o
ﬂaéﬂa% Aaqﬂblﬂﬂz#aﬂ]q
2ﬂ:ﬁﬂ7@3%1ﬁ xw.ﬂ;m
< %,xae 5 oo of ﬁ
T e ﬂ.qﬁi W
X io ,D_. )Ao 0
noo | e A
Jo 7 ay
loR —
N i HL

_40_



xr
il

Bl

olo

N
Ho
ol

—

B

18] 2] 2021;19(4):461-472.

}3] =] 2017;29(2):177-189.

2022 3173 3kA 3 d (KLoSA)

2]

13

=

]

k8!

2024.

H

B3} AL3] e}

2020;53(4) :5-30.

Aoleu.

F=ref Al

Eis

]2 g

= AALS] B 2023;27:5-16.

F3) = A 2018;16(7) :429-439.

FHAL 2007:167-202.

=
=

27

ALIA

274 e

o3,

733t

]

A

!

o

0

B

=

=

o

T AAFS] BR] - 2023527:38-50.

Jo

F3]1 %] 2017;34(5):61-69.

v o] oj A3t AIALA.

CEEOEER

T AALS] B 2024;28:83~94.

al

S|
S

B

o A8l 1ol $-23}

=
o

. 3}&1

2024a;24(11):776-785.

_4']_



2. BAAS AT 2024b;44(1):289-309.
olo] oE o] Hro] whHitof m X = ok

Journal of Environmental Science International
2025;34(3) :125-134.

o] L. =19 JAA 7T} AAA dAaY BA. F==dst 2022;
42(3):481-497.

B 5] 5

FA )
HARAY FRAAE . 20239 AvielsteAl U ez A3 B

o]
TR aypy A wEREA Aol dig AAA 3.
QAFALS] #8l A 2024;32(4) :861-883.

Auerbach RP, Richardt S, Kertz S, Eberhart NK. Cognitive
vulnerability, stress generation, and anxiety: Symptom clusters
and gender differences. International Journal of Cognitive
Therapy 2012;5(1):50-66.

Auerbach RP, Eberhart NK, Abela JR. Cognitive vulnerability to
depression in Canadian and Chinese adolescents. Journal of
Abnormal Child Psychology 2010;38(1):57-68.

Bachman DL, Wolf PA, Linn RT, Knoefel JE, Cobb JL, Belanger AJ,
White LR, D’ Agostino RB. Incidence of dementia and probable
Alzheimer’ s disease in a general population: The Framingham

Study. Neurology, 1993;43(3):515-519.

_42_



Barth J, Schneider S, Von Kinel R. Lack of social support in the
etiology and the prognosis of coronary heart disease: a
systematic review and meta—analysis. Psychosomatic Medicine
2010;72:229-238.

Bennett S, Thomas AJ. Depression and dementia: cause, consequence or
coincidence? Maturitas 2014;79:184-190.

Bouwman TE, Van Tilburg TG. Naar een gerichtere aanpak van
eenzaamheid: Zeven werkzame elementen in
eenzaamheidsinterventies. Tijdschrift voor Gerontologie en
Geriatrie 2020;51(1):1-8.

Cacioppo JT, Hawkley LC, Thisted RA. Perceived social isolation
makes me sad: 5-year cross—lagged analyses of loneliness and
depressive symptomatology in the Chicago Health, Aging, and
Social Relations Study. Psychology and Aging 2010;25:453.

Cacioppo JT, Hawkley LC, Ernst JM, Burleson M, Berntson GG, Nouriani
B, Spiegel D. Loneliness within a nomological net: An
evolutionary perspective. Journal of Research in Personality
2006;40(6) :1054-1085.

Cacioppo JT, Cacioppo S. Loneliness in the modern age: An
evolutionary theory of loneliness(ETL). In Advances in
Experimental Social Psychology 2018;58:127-197.

Cacioppo JT, Cacioppo S, Boomsma DI. Evolutionary mechanisms for
loneliness. Cognition and Emotion 2014;28(1):3-21.

Campbell J, Lavoie L, Farraia M, Huelin R, Zhang Q, Tahami Monfared
AA. Quality of life in mild cognitive impairment and mild
dementia associated with Alzheimer’ s disease: A systematic

review. Neurology and Therapy 2024;14:7-26.

_43_



Centers for Disease Control and Prevention. Physical activity boosts
brain health. CDC 2023.

Clare L, Gamble LD, Martyr A, Henderson C, Knapp M, Matthews FE, on
behalf of the IDEAL study team. Living alone with
mild-to-moderate dementia over a two-year period: Longitudinal
findings from the IDEAL cohort. The American Journal of Geriatric
Psychiatry 2024;32(11):1309-1321.

Evans IEM, Martyr A, Collins R, Brayne C, Clare L. Social isolation
and cognitive function in later life: A systematic review and
meta—analysis. Journal of Alzheimer’ s Disease 2019;70:S119-S144.

Fried LP. Designing a new social infrastructure to combat loneliness
in aging adult. Generations 2020;44(3):1-12.

Gale SA, Acar D, Daffner KR. Dementia. Am J Med
2018;131(10):1161-1169.

Guo L, Luo F, Gao N, Yu B. Social isolation and cognitive decline
among older adults with depressive symptoms: prospective findings
from the China Health and Retirement Longitudinal Study. Archives
of Gerontology and Geriatrics 2021;95:104390.

Hackett RA, Hamer M, Endrighi R, Brydon L, Steptoe A. Loneliness and
stress-related inflammatory and neuroendocrine responses in older
men and women. Psychoneuroendocrinology 2012;37:1801-1809.

Hajek A, Riedel-Heller SG, Konig HH. Loneliness and Social Isolation
in Old Age: Correlates and Implications. Routledge 2023

Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and
empirical review of consequences and mechanisms. Annals of
Behavioral Medicine 2010;40:218-227.

Hoogendi jk EO, Smit AP, Van Dam C, Schuster NA, De Breij S, Holwerda

_44_



TJ, Huisman M, Dent E, Andrew MK. Frailty combined with
loneliness or social isolation: an elevated risk for mortality in
later life. Journal of the American Geriatrics Society
2020;68:2587-2593.

Jarach CM, Tettamanti M, Nobili A, D’ Avanzo B. Social isolation and
loneliness as related to progression and reversion of frailty in
the Survey of Health Aging Retirement in Europe (SHARE). Age and
Ageing 2021;50:258-262.

Jessen F, Amariglio RE, van Boxtel M, Breteler M, Ceccaldi M,
Chételat G, Dubois B, Dufouil C, Ellis KA, van der Flier WM,
Glodzik L, van Harten AC, de Leon MJ, McHugh P, Mielke MM,
Molinuevo JL, Mosconi L, Osorio RS, Perrotin A, Petersen RC,
Wagner M. A conceptual framework for research on subjective
cognitive decline in preclinical Alzheimer’ s disease. Alzheimers
Dement 2014;10(6):844-852.

Kim J, Hwang S. Separating the effects of transitions into and out
of social isolation and loneliness on cognitive function in later
life. The Journals of Gerontology, Series B: Psychological
Sciences and Social Sciences 2024;79(7).

Lara E, Caballero FF, Rico-Uribe LA, Olaya B, Haro JM, Ayuso-Mateos
JL, Miret M. Are loneliness and social isolation associated with
cognitive decline? Int J Geriatric Psychiatry 2019a;34:1613-1622

Lara E, Martin—-Maria N, De La Torre-Luque A, Koyanagi A, Vancampfort
D, Izquierdo A, Miret M. Does loneliness contribute to mild
cognitive impairment and dementia? A systematic review and

meta—analysis of longitudinal studies. Ageing Research Reviews
2019h;52:7-16.

_45_



Liang CS, Li DJ, Yang FC, Tseng PT, Carvalho AF, Stubbs B, Thompson
T, Mueller C, Shin JI, Radua J. Mortality rates in Alzheimer s
disease and non-Alzheimer’ s dementias: a systematic review and
meta—analysis. The Lancet Healthy Longevity 2021;2:e479-e488.

McCollum L, Karlawish J. Cognitive impairment: Evaluation and
management . Medical Clinics of North America 2020;104(4):807-825.

McHugh JE, Kenny RA, Lawlor BA, Steptoe A, Kee FF. The discrepancy
between social isolation and loneliness as a clinically
meaningful metric: findings from the Irish and English
longitudinal studies of ageing (TILDA and ELSA). Int J Geriatr
Psychiatry 2016;32(6):664-674.

McHugh Power JE, Steptoe A, Kee F, Lawlor BA. Loneliness and social
engagement in older adults: a bivariate dual change score
analysis. Psychol Aging 2019;34(1):11.

Mendes de Leon CF, Evans DA, Barnes LL, Bennett DA, Shah RC. Social
isolation, loneliness, and their joint effects on cognitive
decline and incident Alzheimer’ s disease: Findings from the
Chicago Health and Aging Project. The Journal of Prevention of
Alzheimer’ s Disease 2025;12(3):100046.

Park MJ. Social Isolation and Life Satisfaction among Low-income
Older Adults: The Mediating Effect of Sense of Community. Journal
of Korean Gerontological Society 2010;30(3):895-910.

Lee MS. Does the Social Activity of the Elderly Mediate the
Relationship between Social Isolation and Suicidal Ideation.
Mental Health and Social Work 2012;40(3):231-259.

Malhotra R, Tareque MI, Saito Y, Ma S, Chiu CT, Chan A. Loneliness

and health expectancy among older adults: a longitudinal

_46_



population-based study. Journal of the American Geriatrics
Society 2021;69:3092-3102.

Nersesian PV, Han HR, Yenokyan G, Blumenthal RS, Nolan MT, Hladek
MD, Szanton SL. Loneliness in middle age and biomarkers of
systemic inflammation: Findings from Midlife in the United
States. Social Science & Medicine 2018;209:174-181.

Newall NEG, Menec VH. Loneliness and social isolation of older
adults: why it is Important to examine these social aspects
together. J Soc Pers Relat 2017;15:1-15.

Office of the Surgeon General. Our epidemic of loneliness and
isolation. The US Surgeon General’ s Advisory on the Healing
Effects of Social Connection and Community 2023. 2023

Petersen RC. Mild Cognitive Impairment. Continuum (Minneap Minn)
2016;22(2 Dementia):404-418.

Petersen RC, Smith GE, Waring SC, Ivnik RJ, Tangalos EG, Kokmen E.
Mild cognitive impairment: clinical characterization and outcome.
Arch Neurol 1999;56(3):303-8.

Richards M, Deary I1J. A life course approach to cognitive reserve: A
model for cognitive aging and development? Annals of Neurology
2005;58(4):617-622.

Seidel D, Thyrian JR. Burden of caring for people with dementia -
comparing family caregivers and professional caregivers: A
descriptive study. Journal of Multidisciplinary Healthcare
2019;12:655-663.

Shankar A, Hamer M, McMunn A, Steptoe A. Social isolation and
loneliness: Relationships with cognitive function during 4 years

of follow-up in the English Longitudinal Study of Ageing.

_47_



Psychosomatic Medicine 2013;75(2):161-170.

Smith KJ, Gavey S, Riddell NE, Kontari P, Victor C. The association
between loneliness, social isolation and inflammation: A
systematic review and meta—analysis. Neuroscience & Biobehavioral
Reviews 2020;112:519-541.

Sutin AR, Stephan Y, Luchetti M, Terracciano A. Loneliness and risk
of dementia. The Journals of Gerontology: Series B
2020;75:1414-1422.

Takase M, Sugiura K, Nakamoto I, Watanabe S, Murayama H. The
association between employment and cognitive function in older
adults: A systematic review. Geriatrics & Gerontology 2024
International 2024;24(12):1283-1291.

Uemura K, Makizako H, Lee S, Doi T, Lee S, Tsutsumimoto K, Shimada
H. The impact of sarcopenia on incident homebound status among
community- dwelling older adults: a prospective cohort study.
Maturitas 2018;113:26-31.

Walker E, Ploubidis G, Fancourt D. Social engagement and loneliness
are differentially associated with neuro—immune markers in older
age: Time-varying associations from the English Longitudinal
Study of Ageing. Brain, Behavior, and Immunity 2019;82:224-229.

Wei K, Yang J, Yang B, Jiang L, Jiang J, Cao X, Li C. Living
preference modifies the associations of living arrangements with
loneliness among community-dwelling older adults. Frontiers in
Public Health 2021;9:794141.

World Health Organization. Social isolation and loneliness among
older people: advocacy brief. WHO. Geneva 20221

World Health Organization. Dementia: a public health priority. WHO

_48_



2012

Yu B, Steptoe A, Chen Y, Jia X. Social isolation, rather than
loneliness, is associated with cognitive decline in older adults:
The China Health and Retirement Longitudinal Study. Psychological
Medicine 2023;51:2414-2421.

Zhang D, Zheng W, Li K. The relationship between marital status and
cognitive impairment in Chinese older adults: The multiple
mediating effects of social support and depression. BMC
Geriatrics 2024;24:Article 367.

Zhang Y, L1 Y, Zheng X, Zhu L, Xu B. Association between alcohol
consumption in midlife and cognitive function in old age:
Findings from the China Health and Nutrition Survey. Nutrition,
Metabolism & Cardiovascular Diseases 2021;31(10):3044-3053.

Zheng L, Liao W, Luo S, Li B, Liu D, Yun Q, Zhao Z, Zhao J, Rong J,
Gong Z, Sha F, Tang J. Association between alcohol consumption
and incidence of dementia in current drinkers: Linear and
non-linear Mendelian randomization analysis. eClinicalMedicine
2024;76:102810.

JBAGIEE. TO0EZ L) OFli- ZRICET S 4 F 74 >, . 2010.

_49_



Abstract

The Impact of Social Isolation and Loneliness

on Cognitive Decline
- Using the Korean Longitudinal Study of Aging (2018, 2022) -

Nayeon Yu
Graduate School of Public Health

Yonsei University, Seoul, Korea

(Directed by Professor Heejin Kim, MD. PhD.)

Background: As of 2024, 19.2% of the Korean population is aged 65 or
older, 1indicating the nation's transition into an aged society.
Consequently, the societal burden of dementia and cognitive decline
has been increasing. Cognitive decline is a key indicator in the
diagnosis and progression of dementia, and recent research has
highlighted social isolation and loneliness as significant
contributing factors. While social isolation refers to objective
conditions, loneliness is a subjective perception. These two factors
have been found to independently affect cognitive function. However,
few domestic studies have empirically analyzed the combined effect of
social i1solation and loneliness on cognitive decline. Therefore, this

study aimed to investigate the relationship between these factors and
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cognitive decline among older adults using the 2018 and 2022 waves of

the Korean Longitudinal Study of Aging (KLoSA).

Sample & Methods: This study utilized data from the 7th (2018) and
9th (2022) waves of KLoSA, targeting 4,227 individuals aged 65 and
older who did not exhibit cognitive decline at baseline. Weighted
estimates represent approximately 8.71 million people. Participants
were categorized into four groups based on the presence of social
1solation and loneliness. The dependent variable was defined as a
diagnosis of dementia or mild cognitive impairment (MCI) four years
later. Sociodemographic variables (sex, age, education level,
residential area, marital status, living arrangement, and employment
status) and health behavior variables (smoking, alcohol consumption,
physical activity, number of chronic diseases) were included as
covariates. The relationship was analyzed using cross—tabulation and

logistic regression analyses.

Results: Among the weighted sample of 8,714,543 individuals, 125,812
(1.4%) experienced cognitive decline. The incidence of cognitive
decline significantly differed across the four groups based on social
isolation and loneliness status (p<0.0001), with the highest rate
(3.9%) observed in those experiencing both factors. In univariate
analyses, age, education level, marital status, living alone,
employment, alcohol wuse, and physical activity were significantly
associated with cognitive decline. Multivariate logistic regression
showed that individuals with both social isolation and loneliness had

the highest risk (OR=8.70, 95% CI: 2.94-25.75), followed by those
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with only social isolation (OR=7.78, 95% CI: 2.56-23.68), and those
with only loneliness (OR=2.40, 95% CI: 0.82-7.03), compared to those

with neither condition.

Conclusion: Older adults experiencing both social isolation and
loneliness were at significantly higher risk of cognitive decline,
and even those with only one of the two factors showed increased
risk. These findings underscore the importance of addressing social
1solation and loneliness as public health issues impacting cognitive
health. The results highlight the need for community-based
interventions and linkage with national policy, and call for more
sophisticated assessments and interventions that incorporate

multidimensional indicators and repeated measures.

Keywords: Social 1isolation, Loneliness, cognitive function, cognitive

decline
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