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stz fgk dHelHE FHsH, (2) =71 1+ AAFAS Halsa,
SR} A mjo] RS M= 8%, AwY FHE, ol g
3¢S =7 2 Plaske gEAA dA4rE 36 Hﬂ 2] of| A
M AAF TR EFo|th HCAPS H=r oyt 49 A ¢S who}
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A Atsle A 7o Y JaAn|A9 wide]  uket
7ol F7hstar 9lom, ole HEo] FAHEo] A4l HAsh
A7} ZAsh= HlFol Eolx|a Qlth BAH (KOSIS) A=l

oJatd 19709 62.3Ao1d 7|42 2020 83.541% 204 o]

Z71e wbd, FAES 4539014 0.84%2 AA FAAsTE olwd

sEoA A QAFelA 654 o] Fe 1HAFTE AA|shE HlES

2020 15%% 930, 20508 °= 40%5 HS Zo= 551 Q)

53] s @A OECD =7F FollA% ¥ 179 Hl&o] 71 wEA

Z7vetal Y= Frlolvh. 3, wH3te] wel o 8H] By w7
A

S7betar le=d 20209 =9l

[e)
TUAGRY TG, 2021). °] T 53] Aul= 6564 o]
HE87F 7H8 =4 YeEba Qlof, AMg A 1]
]

] 2
b "eol 1A Aol AR mdvis AAE, XA

ofo
o

e
O
o

T oy =dZ Wsle] F .

A7 5o A7 5HAR s ofH
ato] 4k A (quality of life) S =LA A&tA1ZIth(Blazer et al., 2015;
Cigolle et al., 2007; Pusswald et al., 2015). Auj&= x=3 Y
AR 752 #HEe dHE i< Agor o7t FIErE X )

AgS vkS 938 olx] 3 (Abbott, 2011), TH3} FAd utz}
st Siuict R EC] A& SUFeke FAolt. BAEARe] A4zt
A B FgA | w2 654 o)A Xuw FHELS 20204

3! | =2
2% Wo g FAbhola, 2050delE 15.9% (3029 W) 74A]
Z71E Ao 7 o=Ht}

A (dementia) = & 7HA] o]l 1A FA(FE, HAV]F,

g5 W 7Y, doVVlE, AAE7Es Ev AR A QI oA o)A 9
Tl vlste] ZEIZE UER, olelst Q1AF Ao w5}
L7 &l Yehve HIAY dss et o=
A= A7 sAAE fFevlst FHEE st Lol A 9
3ol EAFE oF Xy 7] witel, Ao HHE 5= A A
+HE AAE 3= S vt (Zissimopoulos et al., 2015). "= 2]
et=slol 3l H A (Alzheimer's Association, 2015)9] 2lshH
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4 E 34 A vl (neurodegenerative dementias)
uled sk 1} 91tk (Costa et al., 2017).
15, 719, A&7, dol, AFtsy
17V 95 AESta, 7 Arste] =
=79 AMEE Utk = s mHEA Y National
Institutes of Health, NIH) A}l =5 %3} 74 (National Institute
on Aging)+ & Y TAFORE AW {4

st =7 A7rE Y e fEA okd AA el e F7helA
AREE = Sl Hlawrbsst 1A 9 A AE SAAE RS s

8 A3t} (Banerjee et al., 2019).
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AFAES d=sloly W #AddE A& HA= AMRES 7 STkt
N AEAA w3t AT wAs g8 "dely Aol HQasitn
B3 Qtt(lenca et al., 2018). 2004d A|Z¥ Alzheimer s

Neuroimaging Initiative (ADNI)
NE ol 7]401]/‘1 TREZS
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ﬂﬂ:ﬂ Oﬂ%u?f‘— A}%oh AL 53] Au #d Aol A
Ak dfuEtd FUtETE
2 AdE F 7] "otk ¢4 TIEs A o] Awl=
59 #ES (2) ol Q3 A%
Ae Fo BAHoE stk AN FAFQ AW Ve Xd
A A (NINCDS—ADRDA, DSM-5, ICD—10, NIA-AA )¢ ozt
zfol7F Ql& Wk ofye}, Zhzhe] Z)Ee) digk 22E A elr) st

o= ZAESIAHol (mild cognitive impairment; MCIDoA%E
npzb7bA o]tk (Wong et al,, 2019). MCIE X#ste dixd A<
National Alzheimer’ s Coordinating Center NACC) 2} ADNIE o=
= 7 AUtk NACCeOA &= (1) A gl dist =374 o9, (2) 3t
2 2 oo X e AARAHAZE FlE E4Fo] yEhd
(3) A7 se 55l FAEHAor e 7FEe wEk MCIE
Faklal, ADNIOIAME (1) <91, A<l 47te] 2ste] wae
Ao ot F3HA dd, (2 A&y TIdHAbl E2EH Sl
2719 ZAbol wHATS vl Aeky olad A, (3) ko] FAl
AHMMSE) 8] F3lo] 2474 oldd A, (4) CDR FFo]
FAelM HA 058)Y A9 J|EoeZ MCIE st
Hlw 23 NACC MCI Aw-& ADNI MCI A whe] H]gto] ¢lo] 58 o)A

2 &bl BAHATH(Kiselica & Benge, 2021). o] 9 22 At
zolE AT Ao EYAE o7|E & St

A7 A ohekst AEA #EtelA YEhtE thekst

w3t s dolE F Q= 718E AlFdtt(Schoeni & Ofstedal,
2010). x=3b= W o NS0 MZ JFS FudyE HAolu
7t ke AAA FF, AFSEEE g THE =8 ?4@0014
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Hoglles FHEF & F vt oy w3 A5 F =9 A%
25 ¥t A (Health and Retirement Study; HRS)+ ©]&]dt
deAes FHIH HRSE =7F 3+ vlug dHoly ¥

o o =
= =
str, A= WA EASS FFE] uest BAA FEs Kol

F7hEe] Folata Qo A7 HL Walw vk

A% SEo| B a7
il

A7}y & #3 A (Health and Retirement Study; HRS,
https://hrs.isr.umich.edu) = "= Q179 tj¥4 S+ ZTES 7HA 1,
1992958 dA7HA] oA i 9l tiafy T dolth. HRS+=
edz]e] Wstels d7dol Abg], AA, AeA o<l W &F AR
ol  AsAget=A  FAFeH] flete] AAENeH,  2ynttt
718 Q1 AL o] FolXaL Qluk. o] % ofe] =7bellA HRSSF AFSH
TEEFE A97F JBHI Qlo], =7F F AT o] Thsd Zlo] &
Exo|t}., A4 o2 Heb4 (Brazilian Longitudinal Study of Ageing
and Well-Being; ELSI, <%= (China Health and Retirement
Longitudinal Study; CHARLS), FAE}g]7}(Costa Rican Longevity
and Healthy Aging Study; CRELES), <%= (English Longitudinal
Study of Ageing; ELSA), {+H(Survey of Health, Ageing, and
Retirement in Europe; SHARE, <?l% (Longitudinal Aging Study in
India; LASD, <I&=4lAlo}(Indonesian Family Life Survey; IFLS),
olal ;= (The Irish Longitudinal Study on Ageing; TILDA),
9 (Japanese Study of Aging and Retirement; JSTAR),
g o] AloF (Malaysia Ageing and Retirement Survey; MARS),
H Al 7 (Mexican Health and Aging Study; MHAS),
Fold W= (Northern Ireland Cohort for the Longitudinal Study of
Aging; NICOLA), wolxg]7}(Health & Aging in Africa: A
Longitudinal Study of an INDEPTH Community in South Africa;
HAALSD, 2~FEWE(Healthy AGeing in  Scotland; HAGIS),
B = (Health, Ageing and Retirement in Thailand; HART) & 40917}
T 7kelA HRS Awll A (sister study) & st ot ol AT+
=7b b vk Jbedtes AAESNA,  dEE 2006'dF-E

T304 (Korean Longitudinal Study of Aging; KLOSA,
%

4 -":lx_! _'q.l.'\-' ik



A718Q ArsAlo] o] Folx i gt

1992¢d  HRS 1z FAbE= 1931-4194 A ¥k (cohort) ©]

FEgdoen, 1%, dATs, T, AR v wA, 28 44
ddE WHgEgo]l EIHQT o5 6xfElel HAA 504 o]l <17t
AEA 2EEl HRS= @A 7H A3 FF4Q 5718 JIFEEE
st HEe BRaA Hgich HRSS 7)o F2 wmdr] 244
ardt dEE ®gso] wekou, At @l wet 1A (cognition)
M7 Fesl ERETh 20019 Avje] MR fuE,
AF Qe dotur] 913kl HRSY A% F/AES O Aging,

o

Demographics, and Memory Study (ADAMS) 7} 218 % 21t} (Langa et

al., 2005). ADAMS <d7-elA AHgH /X715 Arke A, A

7+¥ (cognitive impairment, not demented; CIND), X|ujE X ¢3}=d]
1

& EFOlAW, F7b b vk bedEs AANAL ggh 1
|

Fl-ek Xm &2 5o T A AA A QD A7}
of wel, A=7FE ATE A =7 3 ovlurbs AAFHTL
3 2 3 (Harmonized Cognitive Assessment Protocol) & 73}o]

AR B,

Hi7bs AAEF ZREE

Bl w7t Q1AE7F X2 E S (Harmonized Cognitive Assessment
Protocol; HCAP)> ojg] =7t& b vlarl 7lsstes JAA7]s=
SAsta Ao A ecls 'ty SIgE HAClA ANEESd,
o A= olu] 2016 (wave 1) 3} 2020 (wave 2) + =tdlol] dAA
AAE AT HCAPS A77HAEe wdst JAVIss =48]
Aate] FA7kAbEolA AR AAEHE AR AR AQlE Fal Ay EH=

AEAe 7 FEer FAE JAAHA FEES AEE, 79,

KU g

AaA7s, Ao, AFsds S5 A oAy HAEs £
ATk T ARJAFRAF DA 7R AV, AN e s
LN SFds, 44 dH T Bi Ao, T3 ¥IE
gRlatr] flsh w@d=o] wol x3Eo vk (Weir et al, 2014). 4+
A7 m=100)2] A% Al H=e] AYgEE Eolu QIS

HCAPS (1) 7

S5, FEIA gl

tlo o

oo 9

o
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el B, oE W AFAH W
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taz, o]= <lsto] yetu= AdE o Z S48h7] 9% "o
e, (2) =7F 2P JIAFEE vlweta, AE/JIAGofst X
2= 8]l Ame FHE, olE It dFE

geAld A5 et g HA oA AAHAT (Langa
et al., 2020). HCAP< HRS dAFE AYstxy U= =71 =
wolxZ g7t (Xavier Gémez—O0livé et al., 2018), WA 7 (Wong et al.,
2017), &= (Zhao et al., 2014), %= (Steptoe et al., 2013),
Q1% (Arokiasamy et al., 2012)°lA I <l EAJo] utA st d
AAEe], &5 =7F P vl AF7F hsebrh w3 20229 e=
3 (Bérsch—Supan et al., 2013) oA % HCAPo] AAj=E oA o]t}
olA M A= ol ARE Fstel HWH A= FASHAR, 7
7 el ] HCAP2 Bl EE gHlstA v (Gross et al., 2020; Langa et
al., 2020; Meng et al, 2019), HCAPS &&sto] A Zghs
duzlFS MAsAY(Lee et al., 2020), A5l tig JF2AE
2olH = (Hu et al., 2020; Smith et al., 2020; Sutin et al., 2019)
A7 & Foltt.

U AAET APEstE = HCAPS 5S4
7hsetths FlolARE, 1 flel® ofe] 7R Ao
Awf AE AL 719, A7), Aol Aleited & kst Q1A
< xgsta vk a"la HFAQL AV HFE
°3}°ﬂ b gqel 278 ol el AFAE E£FE ik ZF Q1A

St = AAbe giEAQl w3 9 X ufA 5+l Rush Religious Orders
Study(ROS)Q]r Memory and Aging Project(MAP) (Bennett et al.,
2018), 10/66 Dementia Studies(Prince et al., 2007), Indianapolis—
Ibadan Dementia Project(Hendrie et al., 2001), UK Medical
Research Council Cognitive Function and Ageing Study (Brayne et
al.,, 2006) % HRSe|A o]u] XFEPT ADAMSeIA  AAs
AAHAAE HAESIO] AAFH A (Weir et al., 2014). ofof v} AxhS
Aete] dasta, Auje] fPalolyt HERls A= &3t
HAAPE A4 5 Slsith

T3k HCAPS thekst A LS x3star AN, ADAMS 59
Aol AAEE JAXAAETG EHgA 54T 5 Ut FAFo|
Attt (Langa et al, 2020). <AAHAA= ®F3E ’“7\] A=
upetopetr]  wimel wiarE ATtellA ARESH7lel ofewe] ST,
HCAPS 1SS B2 WA (interviewer)©o] AFF7HA}2] é}oﬂ/\il
6 fx, CH

F;] OS‘{J l oX
{0 mlo ol oll

Z o2 -1N'
ol
rr

o o
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AAT F Qs AT 53] A AFHE ol &5 MAHA
(Computer—Assisted Personal Interviewing; CAPI) ®HH2Jo=
o]Foj#7] diitel, HAg e HFH S FI wWRALEANA

AA A Holvp FALGS AT Uk 28 AT Sl
Hojof sk HAME AAE wez, e
HA3E Eo] AFo g UYelgr R nwd $daA HAE 1ged 5
AUtk E=F CAPI W2 Folg HS ol&st= e WA
vl ste] Fulidel i, AP AAZE #HeElsta, AbsstE Ao
Vedtthe Aol Stk uuk, CAPIE AMgsts 22 ARy w@o)
2F QS 1EE Ja7t itk (Wesnes, 2014).
< Ayt A o] JIAHAE AAE %M

- L=,
ARAE L3 5 vk Ao v &

Ir

T

AF(Mini—Mental State Examination;
Aol Al QA 7]e S FHst] &
14 s ATE + Ao B Yt
Zolth. MMSEE Av A bz, Add, sled, £99% 9
g, doled, AATATHS 1-10/9 £For FH5Ho]

O‘!“

Arks S 3
A ARl A sE FAE Ak sHAT MCIY %7
A S Agst=d S84 &tk (Arevalo—Rodriguez et al., 2015;
o3 & T, 2008) MMSE #HeE wsdste] e w059
A9 A ZAHo] Eo]E(specificity) 7F wom, mHAdsto] =L
== As =4 % Ho] ®ZE (sensitivity) 7} @obeE SHAIZF
UTH ESE 7]olit 1o Aol PaFe Wol] Wi, FFo] Aow,
S A=A A E, | ESE W] oo thiE W WA 5o
@A o] 2tk (Nieuwenhuis—Mark, 2010; Spencer et al., 2013)..
T3k HCAPS AlZAbele= F3Ae dAeH 3 dddd7|s=
ol = HAEA7F ZFEo ok FAA =S el s A elA
A 7F = AL 444 T2 3} H]ﬂﬁ}‘?i% IR b=
AL 50] HE k= Aol7] wEel, 3] WEE glstr] s
TFEE EEH A A A@A *’Ff%* Fra Gotry| SlEiA =
AA FAE A gl AY, 2 52 AR A dEs & F drh
77y o) Hr7p e AR o]l EAjsksd, 7B (HASH
AAAQ FaE AT F = AL AAS Esh= Aotk (Rueda et
al., 2015). AgyAFe] st ERlo] Ay Hud ddALV]w
FEET ARl gste] BRud dAAETs Y e Ave ddd
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KLOSAZF vl= HRS® A A9l He Lt Sk ol A
HCAPS AAsh= 219 842 & o =okdth dukstd KLOSAZ
AL @55 3 HRSO A @53 vlart 7hsshr] wZolth

Jiis B Aoz, AFozMes Ao My ALY
Hol EAsHA etk ol ARv Fe EEebv
AA 7S A7 =Y 284S T3 AY(Buckley & Salpeter, 2015;
Cummings, 2006; O’Brien et al.,, 2017; Russ & Morling, 2012).
@me] wmeldT wEd A FEE FolT welwvhd, Ane

Aoyt Boacle ®Asty, Awiel fELS detetal, AmiE

,
al

(

w5

EEL

O+

o

+d (Prince, 2000), HCA
7] witel Wl WHeE §d g =

©% KLOSA®A H&¥E HCAP A&7} F/M€ud, HCAPS
gt HRSO A AFZA =3} AFE ¢ z

T A = Aol

lof & dAFAE =% HCAP(Korean—Harmonized
Cognitive Assessment Protocol; K—HCAP)S] oS nlEgo =,
gor I Q1S YO st diitE dAtolA HCAPS &8
V=5 ste S HHoR 3t =, 7]E9 HCAPS 3dh=el &4,
ko, A =9 Bl % (validity) & #lstax ok AT
17 A5 29 7 FEoE AN A7 194+ K-HCAPS
Fa, AAETe A BEEe AEetd BeeE glstaar
P AT 204 = A B3RS dFelA wmdle] wE ¥ 9]
W37E K-HCAP IAHAN Aok ddo] QA dobial,
TFoA AR AIrt K-HCAPOA  FAFHA  YERYE=A]
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A 1. K-HCAPY A EZx 9
AE S 53T AF

}\-]E

b 2k MEksd AABst =

I ZEZF (Harmonized Cognitive
Assessment Protocol; HCAP)S 7ZHE<Q

o]

=

A& Hﬂ ilﬂﬂg— =
fletol JidrE =R, QIXHAReE A
AUAHA A= ofg] AA Fodolr A+ =
sto]  FAENeH, AQEARE AFRVEAY] A AV Y
DI s o 1 MBS dotry] flete] 2y

AAbs thER 1A17o] A E, dnbHor Folgh s
A= AxH e 22 AFEH(CAPDE  ol&3ste]  AAFHlth

do

o] %

A

o

22 al JIAFARSE A ZEARS B PE7EE obd dNEQIE AN 4
AEE JEEGAT} olof] dHe] wSS Folo] W dE0] K-HCAPS
A AlE = = |

=

Ax ,

&3] FAS FE o] HAFE AFESE A2 oYt} o] F A= HCAP
ghEl QA AR tiste] ol & dmd HANE AT o
Q

HCAP QX ZAA}

HRS—HCAP ¥3r¢ AA#HA= ¥ 13 Ztd(Langa et al., 2020;
Weir et al., 2014). HCAPIA Ab&-¥ AAES (1) di=k §F Alzba<t
A g de]l ARl FelA AAZbsstan, (2) 2002/03d e
212 HRS—ADAMS A8} A Al x18ste] A4 wmglol| A 2] Q14
ZE 9 e §9¥E Folg ¥ 4 9, (3) HRS® HRS

AATI QA AREAT 9 AARSNN Az wad 5

et s E F AES AT (Weir et al., 2014).

¥ 1L HRSOIA 7lEsle] AAs HCAP SQIAHAALE 7o =
Q= otz g, Q% HWAFE, FHA AAE HCAPOﬂ 23
AAAAE st vt 7 AAte] dist kst A2 vh53 2},



| A4 el AAF(Mini—Mental State Examination; MMSE) =

2 AIZE el AAZE 7hs st ZAu) A AR T (Crum et al., 1993;
Folstein et al., 1975). ¢F 10 A% AQs9, FHL& 30480t
Ay, 7198, FAHFT W AxksY, Aoy, AATAS SH6ke
TFor FAHL, A HAEE e sty W Al wE gt
nhE o] St

QIRAE]E 9%t H3bH A (Telephone interview for cognitive
status; TICS)> AstE T3l AAS F+ UA=F AAE ZFsd F
A7 HAFe]th(Brandt et al., 1988). HCAPel& TICS +% Z
olFth7] 3-Fo] EFHE AT

o] 55 7] AN Word List Learning and Recall) &= A A]

2l
10708 wo] 5 7]detes AR Ao d3r|o sHe SHs=
HAAroltk (Morris et al.,, 1989). ©@oj7F AAE o] w2 3]s
=213 A A Immediate), €74 AlRbel  As & A=
A A3 A (Delayed), 20709 wol 5 kA AAEHAE 1070

ol = :;L—ro}&— A AAAF(Recognition) 2 o] Fo] A SQlt},

71 3]7%(Story recal) & 2714 719 HAME &3te] S HT
= g% AR o]ok’] (Brave Man  story)Etal =@

A (3 olor|E 7198oF = AR, =234 (Immediate) 3

ojofrlel  #FF  127FA  AFAFEe]  thele]  Hele A AE

(Recognition) © & FAHAtH(Scherr et al., 1988). 281 F HA=
A2 719 ZHAF(Wechsler Memory Scale—IV) o] 385 o] 9l =

7191 (Logical memory) FHALZ, & olol7|E E11 7}53 3 E71o)
gAsteE AAFolt(Wechsler, 1987). oJokr]E& £iL vi=E FAse
=7} 3174 7 A (Immediate) 2} Al zto] 73 sk = 3]st
A A3 A Delayed), ©olok7lel Wigt HAwe S8+ §F A

A5
THE5+= A AHAF (Recognition) & o] Fo At}

/3 (Constructional Praxis)< 4709 w3t =3&
aglE FAYE HAFCopy) 9 1 €S A A F 34
a8 s A3 A (Delayed) & ol o1 A 2tk (Morris et
2 29 =¥ AA FEE AdEHT, et g3 A4
AA3Y 8 FUFE

11 A ‘._, ‘_]l



¥ 1. 978 HCAP(Harmonized Cognitive Assessment Protocol) Al &5

MHAS CHARLS ADAMS

LASI

ELSA HAALSI

HRS

K—-HCAP

EER

g HAHMMSE)

43} 4 (HRS—TICS)

Hol B 7]l A} - 2134

714 - Al

oloF7] 374 HAF - AAEE

oloF7] 34 HAF - A<

T4 - i

A AALs] A ujdE AAFCSI-D; 4 items)

A A7) A
22 AFE A7)

12



712.2~7] (SDMT) Y Y
HRS Al A A Y Y
go) & FRBEAA Y Y
A=z Sl AAF(Part A, B) Y Y

< o

H

Y

HRS, Health and Retirement Study; ELSA, English Longitudinal Study of Ageing; CHARLS, China Health and Retirement Longitudinal Study; LASI, Longitudinal
Aging Study in India; MHAS, Mexican Health and Aging Study; HAALSI, Health and Aging in Africa: Longitudinal Studies in 3 INDEPTH Communities; ADAMS,
Aging, Demographics, and Memory Study; Y, HRS—HCAP ¢} 93t 7AAL H, HRS—HCAP &} §-AFst AAL

Langa 5(2020)9 % 4 = A4
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o] 34 #HAF(Semantic Fluency—Animal Naming Test) &=
Z AIZE B)F F= olgS vkt Wol AET F QeETHE
AAFI T Morris et al., 1989). ©]ol& 7]Y, dojsy =

A ZAolE Frhsth THE SHAE AEd s &

oA A (Community Screening Instrument for
Dementia; CSI-D)& <SIx|7|5 %W QA FE oRE dolxr] 3t
AR, #2837 A<l (informants) &2 F FEo=®2 FAEo] Tt
HCAPolM = &QolAl 23 Arlsk= CSI-Delld o5 7], =319
N welrl, AR A", A wEre] 4Res sl
A A8 e (Prince et al., 2011).

22 A$-7] #HAF(Letter Cancellation Test)& 189 Ask A7+

2 FEYR AAE dud FoA P WE O ASE
AAFolth(Richards et al.,, 1999). H= FA] o5 Fo98 A|z+3 A
8, 9A ¥vhS 52 FHUMeY 3382 A A 289 SR, 6563
Tk o]t}

=2 AFZ A7) (Timed Backward Counting Task)E * €
LS9l FE FASH] S HALER, FHAE 10004 Al RS
7bsst wEyn FEgstA wAE AFE Ak st F 30x% &<t
AAVZE AAEY, wpxgto gy mekdt =xp W @/ FUt
=74 ¥t} (Lachman et al., 2014).

7]1%227] (Symbol—Digit Modalities Test; SDMT) & A==
<AE 71EE Ak dAlolth 1-97b#] 8] wxpel] 747t o gaks
7127 AAE=H, ol Hi Folxl AIRE FEO0x) AA =
LApol Br= 7155 ZAdsoF stk (Smith, 1982). AR A4 9HA
2Hdst 7158 relA Ed gE W Ao® Fefxith

A wld HAAFMRS Number Series)+ HRSOIA H37]s
Z43sl7] 95kl ML AALE (Fisher et al., 2013), % A% (fluld
intelligence) Q1 %F& FE (quantitative reasoning) +=< =743t}

W Fio] gl dlole A WS wI, +9 BAS FEabo] Wl

RS Aol @ F e AER FAEed, 3 WA AES
TEHOZ AAHL o]F 3 WA MEMA Zrlxe &gt ule}
T RA AECA e dol ko] &0l AAlHEH

do] & 2183 7 AF(Raven’s Standard Progressive Matrices) +
Hdold #A=S ol&ete], & 8= FAst= AAIH(Raven,

14 jr—'! —ryd? II =1

1



1981, 1989, 2000). -zl FFo] gl Aol
a9 sj'elx gtARE Zoluo] wihb Rl Fold I9H-E =efof
Ela=
A& 97] #HAF(Trail Making Test—Part A, B) = &9 2 wjx|¥
A dudls AFdS o] &3t AR Sli= FAFOIH(Reitan,
1994; Ricker & Axelrod, 1994). A& 9l7] A} Ae} B F HNE=RZ
TR AR 7] HAF A 8 A el Az 2AE vhssk st
=

W EAUR A AAteld, FOY, A B Y, £F JE
grlach A= 7] FA BE SAs 4us eAdE A Wzl
e AARR, FOY, AFR BN 5Y, P04 Fay 59

njarol ] o]Folxl HRSS garo]A o]Fo]xl ELSAoNE 99
AANES FdaA AAEe] ATEAEY AAT 5 SHeta gl
Zagh, A%, WA, FeAE 7 ko) A

= Sol

o FgEel AREEIE dE

= ayste] A Wil HAARE AQdea, A8 9
WA 57 98t 2 A (letter) A-$7] HAAF(Richards et al., 1999;
Steptoe et al., 2013) th4l =& (symbol) A-+7] HAME ARE-sH
58 A97] Arbe AR B oiygt TR AREE GloH (Meng
et al., 2019), &=olX% =2 A¢7] AAZF ofd = A-%7] AALE
Aestel.

st F50 A4y 25 F A7 (China Health and Retirement
Longitudinal Study; CHARLS)ell 3el HCAP2] Ao glojx=
SN Al Zpol7t FoekAl ALskaith. T BAISE Al 1S
9DARS A A A A 9] AxZE A dErgYeE 540 loew, wS¥
AR A AN A A 91 JIA AL Fal FEFe A= .
5381 Ax oy HAF wEYE AREskeE A ATY Ashel
TFAANE QT FIIASHE oF7|ste] AuS Rl=2 T AsirA
+2H7F  Ath(Yu, 2019). o]¥3s HS& nHgo=R
ATHIIAES] AT EAEE ARE uHste] A S
T 2QAE T AANE ARl Slo] BAsE SHAIE Zbete] HAF

wse PASAT IS F, 2020).
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HCAPS FAEHZE

offt X |o
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o
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2 o
A}

2 AZIE 22 AR, 727, A= 97 AHAH
& 3te 9 (visuospatial) & T4, #olE FXAYLHAAL, 545 (fluid
intelligence) & o] FXFAHAL, 2 Wi HALE Sl S44E
ATt (Weir et al,, 2014). 3tA5 7/PEAAE F33H7] Hste] 717

qoie] QIx7)Ro] AHGEE e ohth el Bol, #FA Al

>

A7) 5ol dojr|zo 7 BFE 4 th(Whiteside et al., 2016).
£ ARHoz g he X geo] EAFEAC W Fde

o FoJ XA FsteH, A dF T2 AT S wEME tEA

Ueld 4 3ot (Delis et al., 2003).

W JAHAE SA sk 1A Fo= Fletr] flsto] Q<174 0]
AREEIL QT QR4 (factor analysis) & AAM} 1 7)1 A EA)8H=
olE% FANIE AgetA SAstn JeAE vtk FAETE
(construct validity) & Q?JQ T e B o]t (Cronbach &
Meehl, 1955). 2 4= Fs H7bsd SHAWFESH

A fF(latent variable) & TZ3 ¥ 4 3l

TFANSE Vs
olgA T FAWMFE 2

Vst g3 A9 Fe SAXEA AT ATRE uwsh)dE
fr&sht.

HRS—HCAP? TAE3 %=

HRS9} LASIoA] AAE HCAPS QQF%E 3dolst odf=
2020 =359 tl WA HRS HCAPO AF4dy= 138 19 Qokg o]
oltt(Jones et al., 2020). o] AFoAE APAFoA] vy AAHHA

Q1A g o =A%} (Langa et al., 2020; Weir et al., 2014), A3¥
719, A (set shifting), FA/HE &E, Aof/G3A, AF5E

zyzrel W Qel FZF(single factor domain—specific models)
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T % (multidimensional

teel

root

SRMR (standardized

o .
s &

model)

of

e
-

error

153571

square

3

RMSEA (root mean

approximation), CFI(confirmatory fit index)
SRMR <0.08, RMSEA<K0.05, CFI>0.95).

residual),

square

mean

slo
=

= X
= ©

= A

% 19 AVIID 29

ar

Ueldth, B(X 2d) oM 52 A3l 719 Q<Qlo] XA A3} 7]

A AR Fo/HY &

=
[

7144, A7

A3}

o
0

0|

a

NP

3R

;OE
2]

fite)
ol

o

NR

nAlEto s C(XI EE)+= 2

gl it

=

]

= d
i B

Gt

g}

o

A

L —
T

]

o

g
Folch XTI 24

S

Ay
fn

Q¢ ®d(Second order factor model) &, X Edoj

P& F7b

217 4=

0

ERE

= 7}ell A
2] A (measurement

b A%, ole)

invariance) <
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— 55

—® ASP
» LFL

—> VIS

NN AN

0[0F7| 214 - Z2 3|4
=279 545y
CHORE7| YA M- X S|4
3 Etoi 7| el
O[0F7| 34 - K34
=279 X sy
74Xy
B R E7|YHA- Tl
=2719-7el

golg SR EHA
HRs At B E Z AL
HZ 97| HAle
7|zm7)|
M2 7| BAa
27|
ZALATZ HIZI
HRZ U7
sE 884
O|EH7| (Tics)
O] ZChZ| (MmsE)
OIEL§7| (csi-D)
7]
27|

2980

A. Correlated factors with methods factors (model VIII).
SRMR = 0.043, RMSEA = 0.054, CFI =0.933

MRE

55

ASP

LFL

Vvis

|

AN N LA

G2 S| AHA- XA O
3 Chof 7]odolE /
0107 2|4k K A1Z| &
=2|719)- XIgiB| 4
TR Al
cofEETIdEAL e TN
=2|719- A el -

golg sEHEHA
HRs A HI & ZA
H2 7| EAle
Z|zM7)|
HZ Q7| HAla
27|
=R AHRZ M7
HRZ Ts7|
58 /84
O|ELH 7| (Tics)
O] Zth7| (MmsE)
0|ELH7] (csi-p)
M|
27|

292

B. Reduced correlated factors method (model X).

SRMR = 0.047, RMSEA =0.046, CFl =0.945

GCP

ASZHAES

EIHSE7|AHEA-Fgeld « O
3 EO 7| elE /
0[0F7| 5] 4 - K| H3| 4
=719 X sl 4
- Kl dzly
ETHSE7|AHEAL- T el
=217|9-x2l

golg =T EHA
HRs =AFHI € HAL
H= 97| dAle

Iz 27|
M2 97| HAba
AsP x|
X ARE 47|
HRZ US|
R

28384
O|ELHZ| (Tics)
OIS 7| (mmse)
0| ELH7| (csI-D)
7|
247

EE RN

C. Reduced second order factor model (modelX1).
SRMR = 0.049, RMSEA =0.049, CFI =0.935

(Jones et al., 2020)

ORI, orientation; MEI, immediate episodic memory; MDE, delayed episodic memory; MRE, recognition memory; SS, set shifting; ASP, attention/speed; LFL,

language and fluency; VIS, visuospatial; MEM, memory; EXF, executive functioning; GCP, general cognitive performance; SRMR, standardized root mean squared

residual; RMSEA, root mean squared error of approximation; CFI, confirmatory fit index.

I% 1. HRS—HCAPY QRl+%x
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LASI-DADS®] T3 E

AEofA R3xE HCAP(Longitudinal Aging Study in India—
Diagnostic Assessment of Dementia; LASI-DAD) 2] Q<Q1&A Ayl=
a8 20 AAEHS] AtH(Gross et al., 2020). UE2 AolM=
AATeA mg A" A F93 CHC ©]&(CHC theory)<=
AR sk, FlA gl e AAET. WA, F2 4 (harrow—
A 719, AR 7193 F4A FE /A EE)H} §E&

4 FE, Fo/A
°ﬂ<broad—x1 gu dlol/fAAH, AT weled FxE

%Ioﬂ% ] e (or1entat1on), 719 (memory), #37]% (executive
function), 1¢1/%/d (language/fluency), 13 3ts 9 (visuospatial) 2
57FA] Q<Qlo] XA, 719 FZ(immediate), A (delayed),
Al (recognition) 9 5}‘& gRlew, AV s> F44 FE(abstract
reasoning) ¥ 9|/#2]4 &= (attention/speed) & A ©t}.

HRSS HCAP¥ Hl ole W, F R BF VEHo® A

719, AA7s, dol/fH3d, AFtee ] 57kA 2<le] FlH i
ohel 7bzhe] Qqlel R E fEAAblE Aol7h Uk o] HCAPS
T AEAA ] 2]t EAE ) WjEoR ALoMl St wd

AAreE A= Sl7] AHALE 7127 AAE AAEA kth Wi,
Go/no—go #AA}, AA 1¥8]7] HAF(clock drawing), <A 7AAF(digit
span) 7} EZ$E AT Go/no—got WHs & Al (response control) 2}
2|42 F9] (sustained attention) & ZA 3= AAlola, AA 187+
AE (planning) ¥ Al ¥ 53 (visuospatial  ability) & S 3k=
HAAbolt}, mpxEto w2 exb= 2§ 719 (working memory
T oATe FEAeE XFHE NEAANE s Q9
2 ZFAHAT, FF FYFYA (measurement invariance)

o o
=] o] =) [e)
Aoty AHor wdS vus = 5 = Zlolth

Eestd JAAA = BHEEZE FyEoor s, FAEE RS
Heo] At gaert de 851 v AuHEE gEx
(ecological validity)+= #HAFe] ZAF7E AF v AAEgGAE
EFEshA] gl Jidolth AV s2 HHA] Ao wg Fash
A3AE 7)5 (function) I F#o] £ OB Z (Allaire & Marsiske,

20 "-:l:" I "Nl-.|- 1_-li [£ 5



2002; Tucker—Drob, 2011), Q1A #A}ol|lA 2] 8io] UaFAY ol A] 2]

TIee AW F deA FldewA gHsHA

ATk HCAPel&= <AVs& SAsk7] fsh A H=9]

ARJNzAPZE E3HE o] Qlo], o]F Fal AHsH4 B =g gl &

ATE A QIZAbel = AFE7EAES] | A 7] T 7

st AL 75 T 547 g £&o] E£3Ho|
Meng (2019)& ZF=olA AA

gQlstr]  flste], HCAPS J/BH  FAF=Eol A3 % (Clinical

Dementia Rating Scale; CDR) % dA3AL7|s 3} Fst

ABBAE Hols=A  dotHyth. CDR 7]e, A", dAd"

1o

jus]

LA A Y, A EE, HHAE Hu|, QAT FXF Gl g
o rs FRsel AT A A AHE Bl e
Z o]t} (Hughes et al., 1982; Morris, 1997). 18|21 A 7] 52>

&

=

AxzAbe] 23t AFAE 3l SHHUAT. 4 23 MMSE, TICS,

oA=F71ddA A, & 3, A9V, CSI-D, T4, 7|2,

719, A= 87 AL =2 d AAE 59 A4+= CDR % CSI-
] ddek 238 3¢ 2¥, (a)

ZAHATFE mEtstz]), (b) AZ 7] HAF B, (o) =A #ld AAkst

] 9]

VPP AS & 5 U, YY) 5 FF0| solass
AAZAF FHE Gops A& & F Ak adEY A A% 37
QA7) Aok A TS ek

(a) XA ARZ [f2tst 7 (b) Mz Q7| AAs (c) 2R Ui HAL
25 r=-.20, p<.001 250 r=.10, p<.05 520 r=-.11, p<.05
i B A 510 4°
20 | |
o o \\\\ o 200 A 3 ——
3 S = / = T— \«
S 15 N © _— g 495 .
c N\ © /J c \\
o QY $ o | = s \
£ 10 e £ . - £ 480
nValue *Mean Value 28 nValue
soimay | _ olmae| 0 wopmmw | 0
00 a4 7 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
CSI-D score CSI-D score CSI-D score

(Meng et al., 2019)

I¥ 3. HCAP UAAFHA} 383 FHAFAE CSI-D A2 #A
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olAy WA Exo Wrt AA vehda 25w £ o]she]
AuS A9 HlFo] Astr] wiel, AXHATE s ng FES
X ZspdaA vlgd @ (floor effect) 7} BEEHA L= FA = Fl o]
Soskltt

Wk ofyel wHAste] W w5 FAAQ AAIE ol
23 Qo Auidoez oW AR B A FHA| HFsrIt
offdrh. 1eln winses 39 dds FHAAR sy AEAE
B ki, ol AAREe el i FVE @HEH FE W H2EE
ATh Wb HALE AAjskEd & o FAg B Q7=

A7) 7

AT 1A= =3 HCAP(Korean—Harmonized Cognitive
Assessment Protocol; K—HCAP)2] A& wigoz ooz =1
ols o ® ot diitE dATelA HCAPS &8 + Qv 7les
nfA stk skt =, 719 HCAPS $h=ofl =981, AAlste], A
79 B (validity) & Elstazt

ks
SgRaA S Ae AAE FPn YA Lokt AR,

=
HEAQ BN UE BeE, 74 BEE, 24 BHIEE Fa
gl

&k 4= 9lt}(Cronbach & Meehl, 2017).

€ B X (Content validity)+= AA} S48te = d92 W&
drpt #EEHEA, SAHslee 9= drbd #2 gixZeeAE
olulsir, B Foke] HEvbel et wdAwtdn. TPl 4
% (Construct validity)= ZAAF 1 71A 9 EA5t= o]&
M= dgstA SHst Jd=AE grletH, o3 gt ¥
T AHE, e/d@As st gldu. viH"geow  F
% (Criterion—referenced validity) & HAF A47F dld g
< SAsts o0& dAF 9 Az A-dEo d=AE vt
K-HCAPell e Hrl= i olv] ®E3heo] ARH L
g2, g BEEs 4 gEErF gHEY v & ¢ k.
74 BHEEEY #HAAE MEA AAREES 67wkl
AE e BAE FUHRCeE #Is = Feot Stk
el



W= (latent variable) 24 ©o]&2] Ho|X|ut, o] HALY &
Aojx) =7 =4 ¢ A} (measurement error) S =4 & 9t}
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A+ 1. K-HCAPY 74 3% 2 JHE
7F4 1. K—HCAPS QA7 A} A ol®l @9l %= HRS9
LASIONA dE Q1729 Fejox fAlstAl vebd ot
7Hd 2. K-HCAP?9 JAFHAL e ARJMAME SHE dA44
757 Fo3t d3s 2 Aot

mjﬂﬁ
0

AT

ATR7A

B oA g AT Ao % $AA Ade] AFse
6041 o] ge] gelo] Folstgich. F AqAA 247k 10089 FrAAE]
ngggon, e mg Ao Fh4Ee] EFHES PG
WHAES 7 @AEeA K-HCAP QAWAE Axgglon,

_‘| |

ARSAT. o] F BAAES B9 ANV AAT FAEYL

&I e WA A AAS ABAGIL, oS B QA 1

A dEe AABFYSEl dsl Br ARAel $wssi
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e 4y 32 L
o o rff o o

Arpel A el o
Wb AF wdn A 4 D s 2 st
AL X A B =
]-U = -

% rlo

87 vk Zol FEo® AP HA 204 oo

ST

Aol Folgh 2009 FURAE F, AR FARIA ARo] 604
gko 2 whalzl 3 QAo o] Huks ALY QA Z A EH =
3 FA A ALE T T HEFT, AV GgAE A Aol
WA, HT 5d FF FUIACE F& 37 670 ol AA AT
OFES  HE3 ZHol 9l 26WS A AYHUY. =E
AFFA7IAeE 1ES AAde AMuor  AAE  AFEYME
Agurgkom  ATte] tidt AHs £ & AMd FIAE AT
AT Aegdsty ATFadse SAS ol M EHITHIRB
No. 1912/003-011).
AT H=}

A= K-HCAPS HAEES A48k, AFHE o] &3
N1 A (Computer—Assisted Personal Interviewing; CAPI) o &
AAE # QlE% K-HCAPS Al#tetar, JAAHAF W ARIZEANE

.9

a=
BA5S masy, WHASe ARE FHsy, F49

A WA

A85E A5 2 QA= AxpE o]FojFrk. HCAPS CAPIE
A8yste] HAY HoAdS wHow, wydEe] Hud AE glo]
HAAE Ak AE= AAEE A ES 3. T3 I

14544 ghrhd CAPIE B8 Adas 97 2459

AR/l K-HCAP A2E 448 + J=2 A48 934
wHe F 3% AA FFHoE oFolzrh wHt A=
ArFde AYT WHL ¥ WHARA =S AT
14402 ARE AED Firold 3@ elvE 33o]



A w&elMs WA 2T 8l K-HCAPe| thgh 7|2 el Aol
Az=dn. 22a Assds st A7V M E Adsta
CAPIZ T8l AA7ls AAbE Adshs BH= 2 8 A5s 53k
w5 7 AES sl A A A5 WAdS CAPIE Esto]
AAFE AdstAN, AT RSN ARE AL ZAATE AF 7] Wl
A WeE AL AEF savh w&o] AP VG e
AAdse] sl Axe wyrdE 552 ¢ RS Sla, wse
ppAEE el WA QAAFAR B AlEARe] W A dsehe
ARbe Z@ete] AAR ARl U AE AT 5 AsA ] AR E
Fetshelt

FHE Ass wddeel 1AFeR Hye sgla, oF
AFdsel skl wAl Aol oot A, A7l AHAks
ATH7PAEe]l AR AAG HAAE #lste] Aol AdE
sk 28a B8 A 2 =279 HAM: CAPL AelA &g
AAPE AR 9 AsoR wgd 549 9ds B Ekleto]
ARE AEI}AG. olF Ftel QAR AETE A AdstE
o A S gle eFE HAdE Feolax stk mhARe R £3d
g AeEo] A ol &E o, ofF Auf HH Ao vhefd It
FA3E St HAelES T AAR e dTAseld s

AT+EF
AFo= AAHALS A AFZAIE FAE K-HCAPo] AM&-H 9t}
AXHA = HujAEAAL] AREE = K-MMSE (Hall et al.,, 2000;

A %, 1997), w3 FA A5 HAF D Z7te] 1A Y9 =
Z437] et dojEE 719 HA N Lee et al., 2002), =271 (HA Y
5, 2012), 7 (Lee et al., 2002), &n] F34 (Lee et al., 2002),
BAE olEd7] ZHAMHLee et al, 2002), AGAs] A
HAAF(Prince et al., 2011), A 7] AL A$-7] (Lowery et al., 2004),
go]E Fx8d FHAF(Raven, 1981), <A w|¥ ZHAF(Fisher et al.,
2013) 7} = At

ARjNZEALAM = =R19] RIX7]% Azt g HREAFA
AEA (Jorm, 1994; °l&$ &, 2005), E#2~E vz & (Blessed,
Tomlinson & Roth, 1968; Morris et al.,, 1989; ©o]%% &, 1999),
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A AALs] X u A FAFE T (Hall et al., 2000; ZAAW 5, 2004),
10/66 A X HAF(Prince et al.,, 2011), AT Sz thst
AR HRS)0] EFHUT. Z7e s 9F ARAS W
ARG o n, Wk A gEtel A ool AadTs Akt

HCAP A 7A}

K-HCAPel ¥3H = AdAHAR: Abdel MEAY =9 2873
Td A9 %9l 60WS tidez AAst F Ao AMdATE
AT 3 AR ARHATE ShaellA] AAlE HCAPel of®
o] XFE= Ao
IAIZEe] &g AIZE Wi

Ar7E Ao x4
Holx1 JRE7} =
At AP ATl A &71% HRS HCAPS HAHE 1)l Bisted
CERAD—Koﬂ Z9Eol Sl BAE o|FUY] AR = A&y
A5 A AFKorean Wechsler Adult Intelligence Scale—IV; K—WAIS—
IV, <8 &, 2012)°] Zg=ol = A, A=y EAHEd Y
'6}01 sl mek S A7) Arke A= S

oy o
N
4

A X INOFR OB ool Ay
ol
12

OO{N ol
L)
o

Jo] o
'L% AAF T HAE o]lEd7] #HAF(Boston Naming Test) &=
T Sl AHE 15718 olFE& Wite AR, A7HA
=2 55 FUreth 15709 Al Wl wEt
= AbE 5, T3t AEE AFSEE AR 57,
ok AME 5/E AR BRAE oYY HAARE
EA Q] o]Fh7] (naming) FHAFZ, 7]& HCAPel xgd o]Fth7]
A ol g Aol Balur Taku|o] 9lo] Z=7)u| ).
<ZH(Digit span)v AL el RAES @TIste] Wk
HAZ, 2elFe =AE U2 wet oeve bR gekstr], AR
et 9= AFE wEstr], =AE 4% FHE w99+
TAUE st e] Al PR AR A= &Y 7Y, 7 F,
@71719, XA FAE s& S, IkelA xlde HCAPY
SESHE o] Sl
gy #dE3 EAASYH  FHAF(Judgment and  Problem
Solving) &= AWlellA ZES= AsE F #d ZANEAdTHS
Adotr 7] st HAboltt. o] CDRS AAtstz] 915k __!/\F‘lﬂL
27 A =
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AFAZ, FF4Q, #old, Ak, EAdsE S st o=
T4 5 o %‘ﬂr. ey FAsdesd  HANE koA xR
HCAPoll £3tso] glow, 5 Aujzld daejFeo] &§3at7] 913k
F71E Atk (Lee et al., 2020).

A-719F A= Q7] Axbe dF 7153 8 9 AuS Rl
AgAr e r Qlsto] FFE We ARE HAstelr] flste] WIEH
Feol Ax} AFEHATE. 71E9 A7) HAME ole] Gyl FollA

‘PP 9} “W” 2 Yot st= ZA A7) AAFY 2 (Richards et al.,
1999; Steptoe et al., 2013), K-HCAPeM &= HE A97] A=
Aasgdn, A8 x$7] HAAHSymbol cancellation test)= WiX®

o =3 T 54 =S AP R A9 st HAelH, HE FA
o {. F=oly | AlZbA g mg dkg oA T2 Hristt TR S
A =89 JMEE, 608 2ot Lowery et al., 2004).

=
S 9171 #AAF(Trail Making Test)+ FZ9=z wix#
LAHE AFE ol&ste] TAUE Y= AAE, A B 7 o=

TAA AE A= SAYRE(1-2-3-..) 9= Zojxu, BE a9
=25 Wzol 7t (1-7F-2-y-3-th—-..) Sl ZoJth. B A%
=245 o1& 4 lojof & Wk ofyE}, Jh-y-th-.8 FAE g1
Qofok AT Zhssttts shAlZE vk 18] wiEe] Al s
WA kS & RS AANE WSk Zlo] et A= Sl7] HA
A 3 A <ol A AE Thse gk Wy SAYZ(DO-0-0-

L) RS Slom, Mz 9] FA B A A 8 A <kl
23171 fx}%- TAYRE Qe FAld Mg Wzdel M (O-@-B)-...)
A =S st THE 2 ZARY AQAzrola, Hu AQAIRRE

360_%0]13}.

AAQT At QAR 2 A7 AROE Al 24 AFE
A7), QAGEE % AR, NE20), 24 @A AdEe
el dge =h g wasksd, AmAAges Ad ATelA

AR WE, A A4 g5 REE meiste] olFolgth At

ZFol AA"E 5, dwt wHAdEol CAPIE ol&d AAHAE
AestE Zlol 7led A Lolry] Ysle] FowA APHAT

2 Ssto] 490) A4 BPY LKL APAGL, W
Hgeli= AA FAAE BFeE AA K-HCAPS AAshn 37hwt
ol EFETh FEA Aol 604 ol HYsHE 6073
A7} AFel Folskgon, ol Bakol Mz V] WA BY £l

O-

28 A 2t} &
I =1 | I



o]FelAth. 608 AAFAL AP W, Az o7l @A B
89%° $u&e YTk Tet ATAAAEC] FEA £A Ao
AFeha 997 wEel, B 604 o4 w1 tow sty

A Adge] © xS o oEgith webq 1-257H4 A
Aol 7hw} o]efof sk 7]E9] AARE 1-157H4 Ad& Wzol 7hn
ofolof sh= AR S AT

AAHAAE AAeta, 7bd sl d3A8E deel drhd
2 Al st dEs st Fu el dvid A
FefsheAl, A/l dvk A5 FojshsA], AdelM sk B0lE
At A5 sk, AeelA sk AA des drid A5 deA,
AHeIY ATss dehd A5 v, Houh AR, A
]
3l

f

1

5
st A% wbx, AFEHE deh} AF Agelsx wEs

HCAP A Q1=A}

AJNFEARE A7 AT

5 )
95 45 & dohuy] st AUt AQe AT
109 ol @m Agor sbsd AF wbs Age AB}Es

il 2 =
7best 7Y AV e Ees g Qe AtEs AddsteE
shith. A ZALell= obef o] FAbEo] EE

=Rl RIA7]E  Astel wigt ARA|FA A (Informant
Questionnaire on Cognitive Decline in the Elderly; IQCODE) &
FTHAS 109 A AEe vlwete] dAe] AelE Brkeke A RAlE At
e AAbelrt 10 A3t vluwstels W 1x]7]s0] o &&= A=A,
JEA, EAERAEA ¥ AxE A4S+ v FAAE

°] Te AEete £¥oE FAdH Ut
ating Scale)+ part 13}
BHAFA JAEF AAReIth Part 1elA& thest
&dol AeAE AEsta, part 20145 AAR
o

o} 1A ANAR FASH o
=

=
N
r
—~
X
)
2
2
@
(@
O
)
=)
)
-
=
o
~

E XA
part 22 TA® 4

A o, % 47l

=

o
AR Part 29 EIES SYHQA ABS = RS 3
Ego] WANA oh= B9t Aol welTe] EAME part

19] A% AbgE gl



A GALs] x| AE HAFE T (Cognitive Screening Interview for
Dementia; CSI-D)+= FAAe] 4L 3875, ARkl 1%
AEiel A s el distel AEete ARAFA JIEF Aolth
183 10/66 A v A ZHAF(10/66 Brief Screener for Dementia) &
TAATE Adel st G GFol 4ol AsAE AEche
ARAFA QBT Aol

npxjEro 72 A Epof ot AT (HRS—Activities) &= HRS
A5 Slal e AEAE, FHAVE B oW Ha old SEEs
A dobus PRAl A OJEHﬂr Aieltt. TV 17], <71, A7
ARESH7], AHrd o AW &E 3 JHAleA EAAE], d/AREAL
AHAEE7], k]l s el e uEy WE Sol o] AEsi
ARATAZRE glE A3 dAAAE dE = AT 29
Ao A ARG QAT

B

A3 1o)== HCAP QA AAS FAE |
Qo3 Aty g s golsly] 93 AdEAS W8E o

HCAPS w=3tel Amjo] olsto] S e thekst 1A 49+
48 5 i, FAel ADAMS, ADNI %9 ©E AF

Thset s A Egtt. AR HAMESS 3% 3l ™
Fato] ZH7be] HAPE o' Q1A FYo I = 3
o AHJAR A 2 9 ge dddTe] fste] Agogd <l
EAsttt (Langa et al, 2020; Weir et al, 2014). w&hA
T o] Wi g4Fd aeqliRAe] AyuEs VixE g4
A

I

¥ 2% HRS OHLoM HCAPs AT W Apde] A
Akl @9 n AAbt x3E dwiEEE BT gith
(orientation) & K—MMSEe®]| 3E3txo] 9= A7+ F-7ke] tfsh
& 10707 x3tEoh a8l 719 (memory) > UHA] 7434
A, Ae® AlRstE gtk S8 @] E5FT
2y K=MMSEel %39 3 o] 7|9y &3 1=
Zbs)o]l xFrE G, A A3 dolEET|HA A 3, K-

30 21 II &l



MMSE®| 23t 3 tho] 7]l
g3 Ale o

e

=~

o] A
A%k (set shifting) & do]2 FRAFA ALY 52 vl HAF, Az 917
al

44 B7E g

@, =71 Ao

=)
22707 A ¥ i Alo] &

£ (attention/processing speed) =

O]Efﬂ—

RuUpn

-

il

ks
pal
(o]

| —

AR 971 AAF ASE A5-71, K-MMSEe® 23tg 9] £3o] xgHr},

A3y Fo/HE i £ Y HS A A 7]5 (executive
A~
T

function) 8.2 &
MMSE®|| > &%
CSI-D¢] o]l&d o] 57l
ag712 54 ¢ Q.

¥ 2. K—HCAP A ZAAL] 1A o9 W &

o 2t} 2dof(language) =

=7 olFdi7l, 227], &7, wepdslr], AAME7] 8}
7] Eia= g
z3E 2749

HALZF
Al ¥ 759 (visuospatial) & 74 EAFE K—MMSE®]

T84, K-

whA 0 2

SE AR A =4
PSR AZE gl B3 A K=MMSE
719 524 o] H57] AL - 523 CERAD-K
3 &l 71991 CERAD-K
=719 - 7434 K-WMS-1V
719): A ol 57194 - AA3Y CERAD-K
=971 - (A3 A K-=WMS-1V
3 ol 71ojdlE K-MMSE
2 - A AF A CERAD-K
719: Al G B 279 AX} — A CERAD-K
=g 719 — Aol K=WMS—IV
A dlol & FRAF LA Raven
A DAL HRS
A= 37 A4 B
=30 A= 37 A4 A
A& ZAF 4971 A4
W 7 K-MMSE
A TE T CERAD-K
EA o207 K-MMSE
27) K-MMSE
87l K—-MMSE
w}e}ats) ) K—-MMSE

31
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AA =7 K—-MMSE

ol 5”7 CSI-D

HAE ol5d7] A CERAD-K
s T4 - BA CERAD-K

9 7+8 -1g]7) K-MMSE

CERAD—-K, Korean version of the Consortium to Establish a Registry for Alzheimer’s
Disease; CSI=D, Community Screening Instrument for Dementia; K—MMSE, Korean Mini—

mental state examination; K—=WMS—1V, Korean—Wechsler Memory Scale—Fourth Edition.

LJAFA 2

QRIFA L WA g4 aRIRAS Fal A AAFHAE o9
U =2 golE & 1A QRAS Fd RAXFEE sk
A2 o]FoRY. gAA Qi AMe R xZ 739 psych(Revelle

o
2021) ¢} GPArotation(Bernaards & Jennrich, 2005) 3j7]X|&
ol et Axetsdrh. A4 29 £F sy getol WA Fa
X (parallel  analysis)S  AAEYG1, o]E nigow  gEAA
QA e WAL,

r
1o

o] % 1A QW42 lavvan(Oberski et al.,
2021)  H7IAE  o]gE¥ o, RS maximum likelihood
estimation® Eato] FAHEHJAT. 242 /X HAL FL AEHTE
J 113} (normalization) 3Fo] 4] ol ARE-= Tt

BEAAS T = AN A 3 2 2AFA - (root—mean—square  error
of approximation; RMSEA), X537 A3&x}A| 5 (standardized
root—mean square residual; SRMR), ¥B] 1A X4 (comparative fit
index; CFDE& &3t &lsk3lth(Kline, 2015). RMSEA:=
AfAdAFE 0-1 Alele] #e 7HAsd, dutdes [ | .05]+
close fit, [.05, .08]< reasonable fit, [.08, .10]< mediocre fit,
[.10, 1< unacceptable/poor®l 333ttt (Browne & Cudeck, 1992).
RMSEAYE A% (degree of freedom) T 53 EUX AFE
Agsted, ME 718 B B34 o gete] JaFs wA Hr
SRMR+= 3 7 Al 35 b2} A| 37 £ (root—mean square residual; RMR-&
shol AR, dFE AHydy 220 Aadd Atolo AE
o] S4¥th. SRMR= 4] 0—1 Abe]9] gh& 74w, 0.08 o]&}e]
S HojW £& oz B 4 Qlth(Hu & Bentler, 1999).
npAlEt o 2 CFle HuAdEATE 49 BEIdH 7AERYS
Hlaste] AA7E Aljket BEE sgrketth. CFIz 0.90 o/l 4
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) 3

}610

Tl Ao Z Aty o (Bentler, 1990), 0.95 ©]

ol

°
T

e

1999).

5t} (Hu & Bentler,

3

Aoz HIE

7

mw

Tol
&

o]
o

o] glt}(Hair, et al.,

B

ek

PN
T

o1z
=

27 A 2

RMSEAS} v}

Aol th(Kenny et al.,, 2015).

CFI

2010).
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ok 14 8.33

o= 1.79

g 3 1.79

21t 24 14.29

2 2] 4 2.38

2} 2 1.19

ATE7IAS T W e N %

AFZ7IARe) ShA A 110 65.48

< 31 18.45

dde Ay A 14 8.33

AdFdof sk A 2.38

5 o] 1-3W 5 2.98

3k of 3 W wiwt 4 2.38

AFZ7 ALY} &3 AR A N %

8yl 1 0.60

10d o)Ak 167 99.40

K—HCAP
5+ F 25709 AAME S A4 Hy 25892 B (range) 7F
ok 5] o %EP 7“}94 W= ATF37IAFE0] EAFoA wbe H49
SE= 7Aool AFYE el BAHET] wZd, Xuj A

J

° #'2&01 A JEhgth, K-MMSEe| 23d xdg,
71999, 248 a7l %% gEo doeds
(7 ol5di7], 2271, 7], wepEstr], AAw=7], o] F 7)) | A
% | REEE skt 53] dojsgs S8 % 5 K-
MMSE®] &1 olgdi7] ¥ ¢7] #F& 79 E& Aldso
A o)A A E vt K-HCAPol| E3hg Q1A A}
th7] AAl= HRS—-HCAPOl= 28 A 92 74}
HAE ol&d7] #HAIY FHL 15828 K-MMSEY CSI-Dd
e ol Ful7] HAkek vlustgle W, A7kAe] RS 2 R

Mo o 2
o
X,
o

o\
T
[
;

o
ul



# 5. K-HCAP AL w349 B+ (FT8xh % B4
Q1) AA} B (FFEAD 4
Add
AR 3 A (K-MMSE) 9.57(0.68) 6—10
719 52734
o] m57]HAL - S243]4 16.52(4.98) 2—-28
3 @] 71941# (K—-MMSE) 2.92(0.34) 0-3
=719 - S57+3)% 9.51(4.73) 1-22
719 A3
o] S EZT7 A HAF - A A3 4.76(2.39) 0-10
=719 - A A3 8.10(4.72) 0-21
3 o] 7]91Ql& (K-MMSE) 2.40(0.80) 0-3
T4 - AdEY 6.22(2.77) 3-11
719 A
G ZZ7 A HAE - A<l 8.45(1.86) 0-10
=719 - Al 10.8(2.02) 6-15
A8
ol Fxyd HA 10.96(3.03) 0-16
<A W AAE 499.26(39.89) 390.2-579.2
M= 97 HAAFB 62.57(28.22) 24—-180
F9, AYP&=
AR Sl HAF A 53.00(34.01) 18-350
A5-71 41.02(14.57) 0-60
) 7] (K—MMSE) 3.71(1.31) 0-5
Ao
= T84 13.16(4.05) 5-24
=2 ol5d7] (K-MMSE) 1.99(0.08) 1-2
7] (K—MMSE) 0.85(0.36) 0—1
9171 (K—MMSE) 1.00(0.00) 1
w2} 2-517] (K—MMSE) 0.96(0.20) 0-1
A A w2 7] (K-MMSE) 2.61(0.59) 0-3
o] &5t} ”7] (CSI-D) 3.71(0.51) 2—4
HAE o|Fdh7] HAF 11.62(2.59) 2—-15
A&7t
T8 - FAF 10.14(1.41) 3-11
e2td 1871 (K-MMSE) 0.94(0.24) 0-1
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o

0.222

0.748

0.705

0.980

0.914

ol Z2 710 AL — X184

0.914

0.276
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0
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3 o] 7]

0.251

0.223

0.561

ol %570 At - Al

0.545
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0.417

ERERSEEER

SR 7t

0.342

0.457
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Mz 97] 1Ak B

0.744

Az o7 HAF A
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AL SRR, 27,

ol 5 th”]

o

Ao Uehsith vpxEro R

oy
187

AFE G5

L=y
-

Fou the

RMSEA7}

THEAD I 27

o
pu

s

Ho

93]

)
fi%e)
N
B
il

ol

o}

o
o
B

pase)

O

o

CFI
0.99
0.95
0.92
1.00

SRMR

RMSEA

b

0.04
0.05
0.05
0.00

0.05
0.10
0.06
0.00

(.08 satisfactory for);

SRMR, standardized root mean square residual

o=
T,

Al
RMSEA, root mean square error of approximation (£.05 satisfactory fit); CFI, confirmatory

fit index (>.95 satisfactory fit).
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|

s 0.0
S 025 >
© S
2 5
.2 050 =
o -025
075
0.50 0.
5 10 15 o 5 10 15 0 5 10
Education Education Education
oo
%OO . ‘_g
§ ..
D02 g
= 2
= 06
04
o9i-
5 10 15 0 5 10 1
Education Education
o () SO0l I
% 7. 8AFS} A% 9 n{Age #A

AA7&3 4388759 a4

RERE R bt —‘%Eﬂ*‘f A A = (BL),  AARE] Al

AAE=T(CSI-D), =919 QIA7]s  Astel ozt HRAFTA
A=A (IQCODE) & &35} %‘iﬂ‘}ir/} % 9ell= Z7he] AEA el st
Had  BFEAE AAEHS v TS Aoy
WHASH= o] #FHA Aoy, AHH{= Ao
o8ttt (BL: r=.24, p=.002, CSI-D: r=.24, p=.002, IQCODE:
r=.30, p<000).

£ 9. PAWS £39 AT EFUA

Q387 GRS EFHA
BL 0.35 0.67
CSI-D 2.24 2.36
IQCODE 3.24 0.32

BL: Blessed Dementia Rating Scale part 1, CSI—D: Cognitive Screening Interview for

Dementia, IQCODE: Informant Questionnaire on Cognitive Decline in the Elderly

CSI-D= 4% 4384522 K-MMSE, @} ZAls]dsd,
AR Q7] AAF B, BAE ol &) AN, FA-AAY #¥e] g
IQCODE= K-MMSE, wolsZ7]ojgr—xd, A= sl7] AL B
HAE o5t AR TA-AAF FoF 4

r
s
r
i
)
32
v
u
Ac)
=

42 21 II =1



rlo

BLE A& ¢l7] AAF B8 §2o&9tH(GE 10).

X 10. A7 dAAE7]5Y HAH

Tests BL CSI-D IQCODE
MMSE -0.10 —0.17% —0.22xx
dy EA AT -0.09 -0.21%%  —0.13
ol &7l -0.08 —-0.09 0.04
G| 527 HA - S43]4 0.01 -0.12 —-0.04
Go] HF7] 1AL - A A3 -0.04 -0.13 —0.18%x
Go] HF7] 1AL - A 0.03 -0.05 -0.08
=271 - S243% 0.00 -0.11 —-0.08
=719 - AA3 0.00 -0.08 —-0.06
=719 - A -0.11 -0.12 0.01
AR 97 HAAF A —-0.09 -0.17 -0.12
AR 971 HAF B —0.14%x  —0.21%x  —0.19%*x
2] $-7] —0.14% -0.15 —-0.07%
gol & FX YA} 0.05 -0.11 -0.08
AR A A A -0.03 -0.13 —-0.04
= T34 -0.02 —-0.06 -0.11
HAE o]Fdi7] HAE -0.13 —0.19%x  —0.18#x
T4 - BEAF 0.10 —-0.04 -0.10
T4 - AAE%d -0.03 —0.22%%  —0.31%x

Abbreviations: BL, Blessed Dementia Rating Scale—part 1; CSI-D, Cognitive Screening Interview for
Dementia; IQCODE, Informant Questionnaire on Cognitive Decline in the Elderly; CSI-D, Community
Screening Instrument for Dementia.

* <,05, #* <.025

AA 29 T 7l A7), AeleHE CSI-Dst IQCODE=
QATHE 11). AFEIIAE]
Qo] Mool BES 3
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¥ 11. AR 993 ALV EH

AA dY BL CSI-D IQCODE
Ay -.04 -.15 —-.14
719 -.08 —.20%x — .20
AR5 -.08 — .23 —.18%x
1o -.07 — .23 — .22
AEEisa .10 -.04 -.10

BL: Blessed Dementia Rating Scale part 1, CSI-=D: Cognitive Screening Interview for
Dementia, IQCODE: Informant Questionnaire on Cognitive Decline in the Elderly
x <,05, *x <.025

21 (Flocco &Yaffe 2010; Rowe
& Kahn, 1997)°% 2 <Jn7} @x} AT K-HCAP
dxpAow wWez QA ZAE| tiAHetr] 9 = dskowH

(MCD 2 #wje} A% @

Se sl #AA G wAGTA ST o|F Al
B oATE $F @FolA Aol AvE A7) 9Iske] HCAPL
A mrow dth A7 1g4E A BRSPS,

Cinss
TErG e ey s sk AYS AAESl

K—HCAP <X ZAleli= HRS HCAPOIA AA3H AXAEZS 935
A3AH (HRS-TICS), =A AFZ A7], °lok7] 34 (Brave Man
story), 71Z2A717F ESE A bkt e A7) HARgE Az ol
Arbe FAsE] AAEAT AS7] HrbE A (etter) Al
L% (symboD) & A-¢7] #HAAZE AgEAT A= 97 HAF B A3
<AHE Wzol 7w ol tiAlel @ A3 AL o OPPJ ZAE W zbo}
b AU E e Ao® FAHsglth. K-HCAPS F AQ AR o
LAIZrolH, HAbs 8 AWk W Yol CAPIZ o] £3}o]
A&t AQJAFAN: AFE7IA] QA7) W3 %%*@%ﬂ%—

i

44 .-"\.; II_I T ll -"‘.l!_
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QAL S5 AE & dotR7] fsto] AAEHAT x8H AEA =
welol QA7 Astel oist  FRAFA AEA (Informant

Questionnaire on Cognitive Decline in the Elderly; IQCODE),
EY2E X E (Blessed Dementia Rating Scale), XA ¥A}3]
o4 HAFE T (Cognitive  Screening Interview for Dementia;
CSI-D), 10/66 Au] A HA}(10/66 Brief Screener for Dementia),
UG 5ol tist A (HRS—Activities) o]t

K—HCAP <A A FAEEEE &Rlsty] flste] QA=

AAEdt, F4 Ay, 5291 Edo] sh Agtst Aoz el
2eAEgE= RMSEA=0.06, SRMR=0.06, CFI=091%, %33%
FoE Yepgth Rl 52902 717 Ady, 7Y, JAT)E, A,
ANE7ts8 o7 HRSSY 529¢13 LASIS 2 4% 29¢(broad) ¥ 27
e Th ol# e Ayl 72T 7} ZHAs FUE dx] Jdow
EREs & 7 Aok T3 A9re A= ¢l7] HAbe WP H o
HCAPoll EFE AT, AgATet Zo] FYAp7|s Fdol 23s =

K—HCAPoll&+= HRS2] HCAPo| *gd QXAHE 3t A3daH
(TICS) 9] olFu7] &&3 =4 AFZ A7], olok7] 34 (Brave Man

story), 7152717k AGHAY] WEe], AF AAANE A A
ZEE 5 A @A, B AT QARM: 9

olFth7] Akt MMSEe| xg=o] gl= wel @3H7] (Repeat a
phrase) W A A] wW27](3—-Stage task) w=&Fo] EsHE It F71d
ATE Agste] 245 Mgstd 2Ee] AFEE RMSEA=0.07,
SRMR=0.06, CFI=0.91% 7|&2 EdHt}; tha 7FAselt.

sk LASIC] HCAPel *3txo] Q= ©olokr] 4 (Brave Man
story), Go/no—go, AlAl Z18]7], A= K-HCAPO| 3E3%HE XA kol
B kst 4= g9tk 18lal K-HCAP3 HRSS HCAPo|AM &=
o] Q<]le]l MMSEel =3d o]Fdf7] &3 CSI-Del| =&
U7 w82 247 2do 54 wgE redled, EdA e o

& WEE AgSth BT T At
g

S g3t WS AAEt] QRS A GE A, R =
RMSEA=0.68, SRMR=0.63, CFI=0.89% 7]&2 ndrrt} 745k},
tlEo] A AlFbsE Qe & 7 P 25t
TEAA @k ol HRSE HCAPOIA % mpxb7h|ld], o2 WFE
AFgEt= o] & ] BERSHA (robust) 8¢ AFLE FLT £ glovw
o

gl
I
-
5,

45
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Ay A o
= ITE2EEIZS

7}sk

=2 =
= T

A Ak

7] wZolth(Pal et al.,

w3l Crane¥ 55+(2017)9 AT-A

-
R

2016; Salimi et al., 2018).

o2 17

R

744

s

121t} (Crane et al., 2017).
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& & U HFer 42 5 Qv CSI-De @A

= oAl skl SAsta 9la, IQCODE=
dab mlusgls o @4 ARl AEHINEAE
%]\

oY LT sol AV AR WA #A-EEH Sl
< K-HCAP <AAAZE AAZAMY SAAE & A¥WT F
NS usttl, APAFoA = CSI-D(Krishna et al., 2016) %}
IQCODE (Jorm, 2004; Nakhla et al., 2021)3: M QX HA}
F3L FoustA  AdEH S0l H?i‘:} K—HCAP2]
ARAZFAE A AL 38 2Jsto] ok g
T A= Aol owzt Atk 53] <
BLHEUtH= CSI-D¢ IQCODEE &3 ddAed7)s

HAQ7F k. olHdt AFAy= K-HCAP <1AAALe]  AJe)dl
B Es FRlsta, doprb =159 A ss # fFAskE B

QP HHH e fASEE moo] BE AlAba
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AT 2. K-HCAPY #A B3: #F
Ae

Aol 2o Weld x=3tE HA ddH=E AT Helrt
S7tskel wel fESHE FAE Hlth(Hedden & Gabrieli, 2004;
Salthouse, 2010). Z#al IA|7]s2 ¥ Fau 57 59 x4
543 #do] e AHoxE dHA UAH(Chey et al, 2006). 2
Fau FA T delrb Fristel wet eEFE ®sE A
¥ =4 (Beheshti et al., 2019; Hedden et al., 2016; Raz et al., 2010),
ol gt ¥ & W3l AA|7]E FHEE VAl &= VA F shvE &
ATt WERA AT 20 =4 Bl dAelA H e skEEA mEr)
K-HCAP A Ar9 st gdo] leA dotruxl &gt
JNAHAL Faq W] x4 FAX= AR & FF(leveD) 9
SWMFEAN, K-HCAP A Ae] digh 7141 ARE AFd F
UTE olol ZHA 1elAM= w3te] st JFEFE We Ho x4
At (A AH) ok =3fo] we} Frkske He] W
matter hyperintensity; WMH) 4=
A7) JAX|HAL 89 7IxtE AW

ojo}x  7Hd  2¢4= HRS A3
TAHME LA wHE ATEH=A Gl ity ABAT )

o

frAreE Aat AeEs = 22 K-HCAP <A#AE &%
I~ L
S

% 9lex erom gkt
?

T Asrt K-HCAP=

el e Nae A F Qe F7H4
A7 2 gtk A oR A7 oY e AP RN E
Jgks W Hr, oe] AFATEL olo] thE] ULolR i Qty. o=
5o WS A we WA #A-FS Rolsd, w2 1A
AA]7]5ell 7]o3g Bk ol (Lovdén et al, 2020) x=3lo] wWE

[e)

5o AEHE AAAZA 4 tF(Valenzuela & Sachdev, 2006).
2y T dEANE g Y H4o)

of T4 TS WA E=A Lotr A stk HCAP =&

ARESHA = Sk AIRE, HRS ARE A4S AgA el oJstd &shA

UGG ol Folsta(Lee et al, 2019), &9 HAS 7HA1
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Abol7bk= A (Kim et al., 2019)
2kt S AA Vsl 93¢

ahel mAo] A4 HEeAOR

o

17753 ¥ A%

AzE W A o AR Wy ddo]l v k3t
w2t ¥ O] 3WE HIl= 7435l (Fotenos et al, 2005),
7= gkolA Al Atk (Fjell, Westlye, et al., 2014; Salat et al.,
2004). @3 wAWHol F7}8kal(Schmidt et al., 2005), 4
RIS HE oldRolE Mol HAY= Fo] ¥4 Wit A
1t} (Donovan et al., 2016; Fjell et al., 2014). =3}7} A= o wpe}
et ol st ®EtES JIAV]EH 4 Al k. olF ¢
Dot estE Qe WO Wyl AA dojupd AV TE OIS
AA depE AU AAFETH

] F2]4 (brain maintenance; BM)< o]y A&k o] 2po] 2

_4—4

6(134&101

—lrl

il

A sk westdbd ¥ wskel WHelo] QIR JIAV]E HE AERE
Ae 4 Stk Jldoltt(Nyberg et al., 2012). & 39S Wt
frAbsE ¥ FERA (A F3, Ad5A, B wAFE, ofdRo|E),
715 (A: N9 A4 425 (blood oxygen—level dependent signal))
AH= A7 sE Ak 7oAl Ak A FAE S HIF EHB A
Hats drtt @ AdeA SAske AoE, o]EAow FHATE
28 =42 4 Advh AW AGHOorE FX(residual) T E35}]
AR ¥ fFAA AEE FHH = 7 vk ¥ ATAES
wokel #YEE ¥ wigtE wste W A9 (brain age) S 78]
AF-G-3}Far %]\%Eﬂ (Cole et al., 2017; Kwak et al., 2018), A=z 2|

AW
o
L
Ao
4
m

Fal \7h vkt s wWEE 9 A9 W

7 St HA"E el #hE e FxF 5AS E2FseH,
HAgol v AL A ow w3t JFs 4 BdeS gvldh
LR I geld 540

FAN L w32 st S7Fshe M
duiyt @ Yely=AE Foto] gd 4 gl WA
hyperintensity; WMH)< MRI AoA 4% Al

T IR
Uelvs 9oz, vo], Ad8RdE o st Friste #Al
Tx24 WgkE gustth. WMHE IA7]15 ZE, 2w P eclos
Held SHE wgdta & 5 (D’ Arbeloff et al, 2019).
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webs WMH7F w@ol yehv= A

NI, S Q1A I BEE
dol e Al®E A+Ha Q=
% (exercise), XA o7 2=o] ¥= &5 (cognitively stimulating
activities), W (sleep), Y (nutrition), A}3]%4 A4 (social
connectedness) & (Mintzer et al., 20192 <1x ZHe| st
HggRlow g3 4 it}

| 73t
¢ g7} (mental well—being),

ey %

AA A= g Al AE/R5 e

HCAPS] AA 274 = slvbe QX715 #FE 9 2o 93deeas
GAstazE sk Blolth g A NE ofA kA w@E AGTL o] Fo XX =
ottt Katz 5(2020)9 AFxi= HCAPS ¢53F 2395HS
oz Abs|ddwde] z7iel 719 9 HYr|sol #-HAdS AFel

wpel ZARSEQITE AFSAARE] AV Tk A, 1FH, HTe] R
=74 & 3o} %9l (non—Hispanic Black), 3] 23y (Hispanic),
el (non—Hispanic White) F7k2b= 2AHdSE 7159 Follq fo &
ko] 7F VRt ot HRe] ol A= zolvF wEE A ks A A3
A7l Al 7k e ##o] =, QAFel wep thE
S Wtk (Katz et al., 2020).

Tt ARS8 A QRlo] 1A 7]l A= Pl dig AFE0]
At Ao A AE AES A3 719, AW Ve, HY X5

Oi

Ao], Az A TH I To] Rt (Zahodne et al., 2020). 181l
A A5l AAAEAS (Body Mass Index) AHAE <A ]Efjr

o Al ddE ApE AEs A3, A
A

o
A9 FE Sold ¥AA 9% vlATHSutin et

2020)
Mol A4 QRlo] QX7e ¥y FHES A A% Qlth
Al 7 % (neuroticism) < Q1] 715l FA44 s u] x|

>

d A1 A (conscientiousness) &+ 7HHHd (openness), -F3d (agreeableness),
2] A (extraversion) = TAZAQl IdFLS vl HH(Sutin, Stephan, &
Terracciano, 2019). ©] g% JAA7|sel JFS vx= 173aHd
A % -8 (Farron et al., 2020), &-5-11 (albumin),
S B AAHQl (homocysteine), pro—B—type natriuretic peptide,
hemoglobin Alc(Hu et al, 2020), F#x#<l 291 (Smith et al.,
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2020)& A ATEE JTh
o el HCAP 75 ARESHAE iAW, HRS  A7oA
Al d wek X7se #AE gaE dyse] A%
Arelrs DS Feat el =He] AT e84 FF=
AARZF

AL &%
T AE o G D IAA, AR A,
2 2 o HzeRloew Agsithe= A7 A0
Az, 2015). Rush Memory and Aging Projectol Z7}st
1,138%5 tidoz #A435 Ax, A SFe o @Wol Fofdh AlEES
AREA Rl QA7) solA el ZE7E @ dEgd. ol 719,

Al A7 slAM = UVWV]O“?}(JameS et al.,
ark 5 (2014)2 71%] (intervention) S &3dto] ojH

S0l JMA7Is &gl 7lodsk=A Flskit
ATl AJakAd

%] 5o #Hos+= ZA (productive—engagement
conditions) ¥} & # <l &Fo] FoIstE= Z A (receptive—engagement
conditions) o] EZgx o] Qllar, JIXHOE A=o] H= MR DEel

o] 0] BEA o]

ot Zlo] = 9tk (Park et al., 2014).

HRS Aol = W74 Sl dxel 44388 %EO ZAFS
vl o} Lee, Chi®} Palinkas(2019) = =yd7] &ve Q3 WH3l =
sl 2E7F /A7 e BAIE LolR e, SEHT ke
obzl & st Qv QIERT A7 @ Zow eyt
JEv o] #AE o7t &, 53] AFAAQ o7 &s o] H
o5t oF3lE it} (Lee et al., 2019).

&9 53
4hel EA (purpose in life)> APCZHE gu|E =FEhaL,
A AGES THHAE e AFES gridn. o= a9
o ey FAAMl FFE vH F Qe Lolth A AL

o 4

= 1o
o=z ot A ostd =2 §Y HHL dxEslolwA
] (Alzheimer disease; AD)% ZHXEAX| &l (mild cognitive
7

ﬁ X
ro

impairment; MCD €] 91 2?l& Y3 2102 et (Boyle et al,
a1 A =Tl S

Tp



2010). HRSeIME Aol A7) 2AbellA ghel 520 2hdet [1X)7] &
AALE A ghon), o5 WA B4

gho] EAL ANtAQl 21X 759 7HE Y] st BT Q
g5t o (Kim et al,, 2019). Kim 5(2019) 2] A9
obd g7] zabel ZE AAHA WS F

B A7eMi HCAP QA@AlM Y S8 nigor g Hzol
A FPol WE Q9o AgEEA AF Bk

ATe) 24 @ 74

AA75E Hol7h S7hgel wet ZE s FAS Holmdl, ¥
el ARES JdAVS #AEE Rsecler AEE 5 vk &
Arelds e Add T LdAE deat g HHo] IAT]wel
ARl dFE FeA ElstuA sgleh 58] HRS AATE
ST RN K-HCAP X4 AVE a2 d¥s =8 9
Ae& #lskarzt &gl

7P 1A E xshel sty JFE e ¥ FxF
WMl (HAR) 9 w87t gl wel FrketeE Ml WA (White
matter hyperintensity; WMH) =S4 X & o] &3] w39} #dAF 39
WHsl7E QA 7159] MAAE AE = SX dolRdth FAHoR
74 1-12 K-HCAP HAFe] HAge ¥ =3 es wkdshs
HAHo] =&4F WS Aozt Aolx, 74 1-2+ K-HCAP

A LY Aes 23 wE ¥Ho JyeEd SWs HlYgses
WAHH (WMH) o] Z&rs s Zolghs Aoty a8 7HAd
ARSI

2ol9= A5l Y T
Zxo] AA HEQow X = A7
W #Es st 4Y HAS K3 Aolrbe Ao H2 /1A

wedo] gl=A opr gk

7 AP BEH 4
=
-1

o=
0 3}

AT 2. K-HCAPY FAEZE HAF
7Fd 1. K-HCAPS.Z F43 AA7e ¥ A4 Fo et
NAxF7F g ek Aolrt,

7Fd 1-1. K-HCAP ALY AT+ ¥ =& wtYste
A3 (brain age) ¢] 255 4
&

74 1-2. K-HCAP A9

52 21 II &l



A8 slofrh
M 2-10 &be] HAS A G dadAs B
Zioltt.
7Hd 2-

B Aol

o ™

A7 2t Aedsta APaddadse Fels o
ATAAES BE A7 o@ 9L En MWoz FoME
4

312 TH(IRB No. 1912/003-011).

Z%]‘%X] | AN i '—IZtI]
Z %= (Purpose in life) &= &rollA ov] Qe HH 45 dvepv 7kA| 11
o] -

S
AeA FAs) Y ot AFFEIIAES deid EXAY
4E 73 Aolrk=A, 2wt e dis dreh wSsk=A o
st $EskAl @9k (Boyle et al, 2009). 183 AT FF
R A Lol 2AReE Zelo] Rudgt ddAdgd de A= 9

53 -":rx E "";i' 1_-“



Zelo] W13k AW &% (HRS—activities) F =7} AFE-5 9t}
2elo] AX SHst AT 52 FTu F dvht Z}ﬁ_’:
|, @A/ de dup} x5 FoJst=A], AdleA st EolE

Aokt 45 sHeA, Aeeld s WA BES Akt AF s,
AFolt ATES Avht A% wbeA, Ao} AR, B4 52
deh} AF REA, AREE vkt A3 AEHEAZ SYHAC
of FolN FwaE, Rl Fol, AvfelA mola], A A7

AR, AW, LEA 5 A9 BF@EE Mmoo
ARSI o] F TV Ul 7], BEE AHgels

Ak, FHAlelA A

A, LB

9 A=9 45 @ AA
MRI &9 Z2EZ

MRI #%92 AMEUgu HYJFAE oA o]FojHom, 3-Tesla
Siemens Magnetom Trio Tim 27§ (syngo MR B17) & 3 =3t}
BEE F7AELS nEadE T1 94 (Magnetization—Prepared Rapid
Gradient—Echo, MPRAGE; TR=2300ms, TE=2.36ms, FA=09,
FOV=256x256mm, voxel size=1x1x1mm?) 3} T2 flair
(TR=9000,ms, TE=93ms, FA=150, FOV=256x256mm, voxel
size=0.9x0.9x3.5mm?®, gap=1.5mm, 30 slices) gA<& ZJsgirt,
tRl Ak S 3 He 29 T BUAS S48k T2 flair 942

[e}
A7 gaen. Aze Qe WA FA 9 He Huyd v
[e]
T =

B2a-71dke] dE] A= (Voxel—-based morphometry, VBM)<
MATLAB  R2020b(MathWorks)ell &A=l 9l Statistical
Parametric Mapping software(SPM12; www.fil.ion.ucl.ac.uk/spm/

software/spm12) 2} Computational Anatomy Toolbox 11742
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(CAT12; http://dbm.neuro.uni—jena.de/cat/) S o]-&3sto] 3= g},
Tl % 942 SPMelA  Al¥3k=  Tissue  Probability
Maps (TPMs) 2 %3}o] 34 (gray matter; GM), ™2 (white matter;
WM), w2 4= (cerebrospinal  fluid; CSF) o & TEE A
¥ 3} (spatial registration) &t} ©o]F F7}A 9 XS fsto] JiE
ROI(region of interest) & 37} A4bs ™, 142719 ROIE E38H=
Neuromorphometrics atlas (Caviness et al., 1999) 7} o]-& 5% 3]t}

xH-7|9re] e AS(Surface—based morphometry, SBM)
Tk CAT120 W=l = AFste +T (segment) Io]Zeelel
7IHksle] o] Foj it 9 A projection—based thickness (PBT)
WAS AREEte] A FAE 3 (Dahnke et al., 2013), 334 277}
BAHE  Fo 7} Freesurfer ‘FsAverage’ template®l|

A (Yotter et al., 2011). ROI ¥4& $3}9] Destrieux cortical
atlas (Destrieux et al., 2010) 7} AF&-% At}

T

Q of, @ MAA(Open Access) HOJE|E AREE}T]H
AFS  AAst7] 9%te]  Open Access Series of Imaging
Studies (OASIS), Information eXtraction from Images(IXD),
Cambridge Centre for Ageing and Neuroscience (Cam—CAN), Allen

o
Ay RAYL AL B AT 5P B 5o BEol
i

Institute for Brain Science (AIBS), Australian Imaging, Biomarker &
Lifestyle Flagship Study of Ageing(AIBL) <o s F
2,306%°]  T1 FxFA¥el AREHAL, AFFEIAEY AP
40AN A 94 M 7EA] F WA 8L A
Zpzrel  AtelA ZY" aEdE Tl 94 ZEEZY
AT = % 1289 #ZH 5719 A7 § OASIS-39
ATFAIAL 7b 6945 07 AbF 2 ulFS sk ek

(A
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®12. 2 7Y Tl Z2EF

AT N Tl Z2&F

OASIS—1 316 MPRAGE, TR=9.7ms, TE=4.0ms, FA = 10° ,
FOV=256 x 256, voxel size=1.0x 1.0x 1.25 mm?®

OASIS—-3 694 3D—MPRAGE, TR=2400ms, TE=3.08ms, FA=8" ,
FOV=256 X 256mm, voxel size=1x1X1mm?

IXI 352 TR=9.6(9.8)ms, TE=4.6ms, FA=8" ,

FOV=256 X 256mm, voxel size= 0.9375x0.9375x 1.2 mm?®
Cam—CAN 481 3D MPRAGE, TR=2250ms, TE=2.99ms, FA=9" |
FOV=256x240mm, voxel size=1Xx1X1mm?

AIBS 224 MPRAGE, TR = 1900ms, TE = 2.13ms, flip angle = 9°
voxel size=1X1X1mm?
AIBL 393 MPRAGE, TR=2300ms, TE=2.91ms, FA=9" |,

FOV=256 X 256mm, voxel size=1x1X1.2mm?

Ay 2d
HAFS AW AgolA AREE FE FHA Ay 3984 (Partial
Least Square Regression; PLS) W& F3to] AAbeith(Kwak et
al., 2018). PLSE ¥4Ae] £ + HolHE a&2ox Qofd +
= W Eo]7] "ol (McIntosh & Lobaugh, 2004; Krishnan et al.,
2011; Rudolph et al, 2017), ¥AHe FH AFsity ¥HAH
ARE S8 maPe 5l Aeld BAF 2F ANx HolHE
ol gato] o]FolRal, F 2,306 ¥ HolEl7E EgE A At
AgE W oele F 1620%, WA FA 148%, 9Qe
3] (Hippocampus, Caudate, Putamen, Amygdala)”7} 83, A
3] (Cerebellar Lobule Cerebellar Vermal Lobules 1-V, Cerebellar
Lobule Cerebellar Vermal Lobules VI—=VII, Cerebellar Lobule
Cerebellar Vermal Lobules VIII=X) 7} 63 X3H% 3t}
Kwak 5(2018)°] A3A+9 ol 7L EgdHA AU
Hel RyuE wdo| ¥, TS FAE] 935 dolEl Al
g dolHe Fr FHEATE Zlolth 3 132 AdgATelA
Aol Akl AA VAT ¥ dY9s BRAFa Stk
I H %3 =59 (temporal) Ggo] HAH
3

=
=
Abell wol Zlodstal Slas & 4 vk EF A< (insula) Y=

)

&K R



¥ 13. Hd¥ RN ¥ Y2 FH FBASG (Kwak et al,, 2018)

A ¥ 9 A
1 L hippocampus —-1.89
2 R superior temporal gyrus —-1.82
3 R Superior segment of the circular sulcus of the insula —-1.80
4 L fusiform gyrus —-1.76
5 R hippocampus —-1.74
6 L superior temporal gyrus -1.70
7 R Anterior transverse temporal gyrus —-1.65
8 L Anterior transverse temporal gyrus —1.64
9 R Inferior segment of the circular sulcus of the insula —-1.61
10 L Inferior segment of the circular sulcus of the insula —-1.60

Validation) & 2183ttt PLSY= R 2130 WHEo] Q= Caret
31712 (Kuhn, 2015)& o]&3te] AXLE AT o] 27 “&—‘é—oiﬁ e
oA dolEe AgEAoHW, o]F Fi AFFIIA9

=
d Aol =22 5 A

WA el Hu= T2-Flair 942 &3 SAHAC. Lesion
Segmentation Tool(LST; Schmidt et al., 2012) %] lesion prediction
algorithm(LPA)& &3tod 7HQ1e] wWaywe] Hujrt  AAbE Sl
LSTE oy HAsts &A= dHelHE olgste] g

s 54T 5 JEF Fd9 sk ¥ (toolbox) o)tk -3l %]
WAL Ex 5 WS 98t 2 1W g (log transformation) 8+
of AR&silch HEg £t AFAQL gl X AW

kS olH7]  93Fe], FAFEF<(inferior fronto—occipital

1

fasciculus), T-4< (uncinate fasciculus), ¥ &2 4+=Z (corticospinal),
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kA Z b2 (inferior  longitudinal fasciculus), SFAAFE-H A (anterior
thalamic radiation), A2 tHt(superior longitudinal fasciculus)
FdAo R o] WA K5 AAEsESlt

SRRL

HAH T WAool X7z Fyo] Qle=A Lotr ] S|
A7)l F¥gE  F= A", ™, wSdS  FAS:
A7 # (partial correlation) 41-& AAISFI T ok A E|ALs] 2] M9l
el HA i AR FFo] nselor st dopur] 91t
A BAS AAEAT olu] QX7 5o dES F= How dEA
ol AdW, wHAS EAFT Fo od  AAYE #BHAEHE=XH
ol 1 Sk,

AT+ A

AR

AHEZE A, AR]D.

¥ 14. 73279 AFEAEE 54 (N=97)

K—HCAP K—HCAP&MRI
AT7EAA 54 B (EFHAD o (AR
L}o] 71.97(8.01) 68.98(5.46)
AT 9.00(3.36) 9.34(3.34)
A-FAA 54 ol Fdio1
33 35:36 37:60
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¥ 15. JIAAAL oA Q] o]

QX AA} HCAPt MRIt ¢ D

Zrol A2l e AAHMMSE) 26.59 27.23 -1.69 0.092
oty FAEE 5 4.41 4.71 -1.77 0.078
ol &7l 3.62 3.78 -2.06 0.041
GOl B2 AL - S48 15.48 17.28 -2.35 0.020
Gl 5271 HAL - XA 3] 4.21 5.15 -2.57 0.011
ol 5571934 - Al 8.01 8.77 -2.66  0.009
=871 - 73174 8.41 10.31 —-2.62 0.010
=719 - A3 7.18 8.76 -2.16 0.032
=879 - A 10.21 11.38 -3.86 0.000
AR Q7] HAF A 0.33 0.35 -1.95 0.053
AR 971 A4 B 0.30 0.32 -2.23 0.027
%) $-7] 38.51 42.87 -1.93 0.055
gol & Ty HAHAL 10.39 11.38 -2.11 0.037
HRS Z2hul 4 A AL 498.98  499.46  —0.08 0.939
= 4 12.75 13.46 -1.13 0.258
HAE o7 AAL 11.00 12.08 -2.72 0.007
T4 - BEAF 10.07 10.19 -0.52 0.601
T4 - AAEd 5.52 6.73 —-2.86 0.005
T AN S| G

X

a3

PLSS Al Ay 4719 245 = Zlo] g HAs
<} ! g T3 HAHES
4w, A A=l ek Aol w3 it Alw LA SobA
2 Adgst Ao Yehgth(R?=0.41, RMSE=9.01). AA] o]}
A& B3] WA 7o BAE 1™ 99 E 5 k. A
o # 7ol R? k& 2701tk
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R square Leave-One-Out Cross-Validation

RMSE Leave-One-Out Cross-Validation

025 030 035 040
| | | |

0.20
|

95 10.0 10.5
| | |

9.0
|

T T T T T I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number of components

19 8.PLS E¥ AAAS(R square) &+ RMSE

751

Brain Age

(=2
o

~J
o

60 65 70 75 80
Real Age

1% 9. AA d%H HAH Y A

60 )



L AR H Aol A velst A, wEAsha} oW
o] A=A & 160 uheh ok delw AAAF 529
(P00 & B, ks 289 A (p=.006)°] #EH .
b, WA o] UEhAl ekgket
¥ 16. o], 4, 254%R HAZ Y FadA

el k! LEAH

162782 =2
Nofshe gele

A

o

AL HAge] FHel FoF 4TS e Qow ek

o)

¥ 17.PLS HA¥H 249 AAAF

A, dAsk @ xde] Rw F Aol
173 gk AgAT mdn fARP

)

=
3

v}t (hippocampus) & S5+ (temporal), A< (insula) G 1A
_?I
[e]

A

A o 99 AEASF

1 L hippocampus —-1.89

2 R Planum temporale or temporal plane of the superior ~1.892
temporal gyrus ’

3 R Superior segment of the circular sulcus of the insula -1.80

4 L Lateral occipito—temporal gyrus (fusiform gyrus, O4— 176
T4) '

5 R hippocampus —-1.74

6 L Planum temporale or temporal plane of the superior 170
temporal gyrus '

7 R Anterior transverse temporal gyrus (of Heschl) -1.65

8 L Anterior transverse temporal gyrus (of Heschl) ~1.64

9 R Inferior segment of the circular sulcus of the insula -1.61

10 L Inferior segment of the circular sulcus of the insula -1.60

R, right; L, left
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= ¢ 9ges mjx= ZAo7 HLH AL X
A Z 54 (superior

fasciculus), 3dhAlZt(inferior longitudinal

3] 2 2 4= (corticospinal),

mAs Aol @AHT

31 F$F < (inferior  fronto—occipital
TA45 (uncinate fasciculus) € 93°] w2 v v}
GojE 271 AAHH D) Z T4 (uncinate

fasciculus) % 3] & 24== (corticospinal) & A#o] ¥

e gyl A

64

fasciculus),

fasciculus)
GAEZ7| g A (S =
T (FHAD &
F=3jo] Fgo] 9t

#2590},

o A WAy

longitudinal
3]



# 20. QA HAL Y3 WMHS] B

AR HA WMH  InfFronOcciFasc  UncinateFasc  Corticospinal InfLongiFasc AntThalaRad SuplongiFasc
Zrol B4l el AAHMMSE)  —0.09 —0.14x -0.01 -0.22 -0.19 —-0.01% -0.02
dohy FAE 5 0.05 0.08 -0.03 -0.07 -0.04 0.11 -0.05
o] 5 7] 0.09 0.06 -0.13 -0.06 -0.07 0.14 -0.05
do] BEZ71 (AL - S35 0.06 0.05 -0.09 -0.11 -0.08 0.12 -0.08
ol E57]AAL - A A3 0.01 -0.10 -0.17 -0.13 -0.08 -0.05 -0.09
ol E57]AA - A<l -0.09 -0.14 -0.01 -0.22 -0.19 -0.01 -0.19
=g719 - 734 0.05 0.08 -0.03 -0.07 -0.04 0.11 -0.05
=g7]9- A8 0.09 0.06 -0.13 -0.06 -0.07 0.14 -0.05
w2719 - A 0.06 0.05 -0.09 -0.11 -0.08 0.12 -0.08
MR o7 A A 0.01 -0.10 -0.17 -0.13 -0.08 -0.05 -0.09
MR ol7] A+ B -0.09 -0.14 —0.23%#x -0.22 -0.19 -0.01 -0.19
2471 0.05 0.08 -0.03 -0.07 -0.04 0.11 -0.05
glo) 2 FrH YA 0.09 0.06 -0.13 -0.06 -0.07 0.14 -0.05
ZAA A A A 0.06 0.05 -0.09 -0.11 -0.08 0.12 -0.08
= 24 0.01 -0.10 -0.17 -0.13 -0.08 -0.05 -0.09
BAE o] Ful7] AAL -0.09 -0.14 -0.01 -0.22 -0.19 -0.01 -0.19
T4 - EAF 0.05 0.08 -0.03 -0.07 -0.04 0.11 -0.05
T -A A3 0.09 0.06 —0.13%x* -0.06 -0.07 0.14 -0.05

InfFronOcciFasc, inferior fronto—occipital fasciculus; UncinateFasc, uncinate fasciculus; Corticospinal, corticospinal; InfLongiFasc, inferior longitudinal fasciculus;

AntThalaRad, anterior thalamic radiation; SupLongiFasc, superior longitudinal fasciculus.

#* <1, #x <05, *xx <025
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Al &3t 0.01 —0.10 —0.17= -0.13 —0.08 —0.05 —0.09

InfFronOcciFasc, inferior fronto—occipital fasciculus; UncinateFasc, uncinate fasciculus; Corticospinal, corticospinal; InfLongiFasc, inferior longitudinal fasciculus;

AntThalaRad, anterior thalamic radiation; SupLongiFasc, superior longitudinal fasciculus.

<1, #x <05, ##x <025
tol, A3, ATl TAIE.
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w7, 8171, AFE AR, HAd T A 719, JAV T,
Adolzey Feo] k. wkd H HhelA s FE2 7HAlelA
EAAM], A/AHEAE AR, F 8] Te Xk, A EE
Folust AAE #FHA gt o °

o Ed, TV ®7], ¢)7], HAFH AR89 dxd &

2} o] A
o5t AAAATE FEE A
¥ 24. IA 497 43 25 HA D)

Ay 719 P71 Qo] AE7EY
ek 0.02 0.25%x 0.23% 0.26%x 0.08
At 0.00 -0.10 0.01 -0.06 0.05
AR A FF 0.03 0.35%x* 0.37%x* 0.39%x* 0.18
AAH -0.06 0.06 0.12 0.09 0.14
Arsl A gy 0.05 -0.15 -0.10 -0.14 -0.06

to], A, ugagte] A%

4 <.05, #x <025
=9
K—HCAP <IAAE & 1 71A el ixshs s}
J

A=A ok Ay, w3hel ddd H o] WIkE whdst
A, wHAT AT F dATH Fo7 A

L], A 1 o]
aoron, HAHS FASE Y L4t dF AYrE 2L 1Y
e AdHs R 53] HA"S s 2WA 24 AUt
AA 753 weHo] Wkt o] 2WA QAihE= CFEATH EA F
wEHAsky [ Aol #AHGH ol EE Y L4t
AA715x AR ¥ wWsiel #Ao] Sleg FE& = 5 ok
% HAgE FE ox3tet #wy® ¥ wglE eoksts WA
SHAXNE AFEEH ghed, olgst Ad= w=3follA YEbbe thekst
s AlRstetel AZE] Herdr BoAS AVIEth WA
AA 752 #HAE AR AAT= tha ¥ dBZl AHE Holu
AtH(Boyle et al., 2021). & o] AA dFF} HAH folgh
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o]% I o AFelA = FsHA &kt (Richard et al., 2018).
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210 2 Yebdt}(Boyle et al., 2021; Cohen et al., 2016;
Friedman et al., 2007; Kim et al., 2013, 2017; Koizumi et al., 2008).
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Cognitive Assessment Protocol) X7 Skof A5 =45
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A7t ol e Hw W&
vEbdh me A 2AE daEs e bed AAtew 7}
g] §]

Wdel MAS HCAPS FANZ ZAFstel, wRzd 457

Wgsk=A gl Fderk lvk. CAPI 2293 A5l Atd F,
wEE AAEA dRdEe] @Wol Holes AgE aystel Hud
olsfistAl HA FAstaAt AT AT SHe dHE W shed
Adrielol ot HA @xEE s, ewt H #AAad 5 9le
Zolgk(el: 2ul #F34). yorb =ERO] ofd HETY AREE
ads = 5 s Zlolth

EE AT 2 dAVIEH Hel A dAlet XSl
et B ols Lot Al o]Fojfnt o]2HoR ol FUATE
3 HEE 7 Ak AN 2 As dddTol] wiite] =&
wAY AAds FHE] oY dE 5o &9 HHs 7,
Absl A o gitetr Fsete A2 AAVIsE FAEEH =

2019) 2+ 7H<] (intervention) <7-(James et al., 2011; Park et al.,
2015 Frastd 4ol HF oy Ak &S AA|V]sel gt

HogoRlow A8 £ Qlags Aoz g1ed = Qi

HCAP Al S3AE #olal AFoAae &8& 93] E 71+
HEE Frleke Ae 298 & & o WA 27 Ve Eds F
o AdstA 54T 5 e dEAE A ' 7 o dose
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EAH Agdol st ATS & BA XSHAY =4 Xoke A
TP FAHARN FETFS vXA "y AAE Aoy FH LAVt
A=A fFHE AT ATES =WV #gATEe &Aool W
A 753 #AAHo] By Utk (Humes & Young, 2016). o
A2 752 aAxEAe] 9geclogr Z43k 4= v (Dupuis et al.,
2015; Engel—Yeger & Rosenblum, 2021). F3% dAFoA= 717
&) A5l A= AEE Flsta, I ¥ A
SAAE EFet= Aol e HAtE T A&EYH A AAY

o13] (vocabulary) 4% A National Adult Reading Test(Nelson &

Willison, 1991) & WA As& Fd & 5 A= HAAPE 2854,
=d7] JIA7] & oldfsk=t Z#o] = Zlojt

Ao 2 K-HCAPS EFdEg Heol AlF:s __!zlﬁa_t_
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Abstract

Validation Study of the Korean—

Harmonized Cognitive Assessment
Protocol (K—HCAP)

Lee Dasom
Clinical Psychology
The Graduate School

Seoul National University

Globally, life expectancy is increasing with the improved standard
of living and the development of medical services. In addition, the
fertility rate is rapidly decreasing and the proportion of the aging
population is increasing. Korea is expected to become a country in
which 4 out of 10 people are over 65 in just 30 years. Accordingly,
the prevalence of dementia is also steadily increasing, and the
social costs of dementia and related diseases are considerable.
Population aging and the increase in the prevalence of dementia
present an unprecedented set of challenges. In this context, the
goals of the Harmonized Cognitive Assessment Protocol (HCAP)
are to (1) collect a large dataset to understand the determinants,
prevalence, costs, and consequences of mild cognitive impairment
(MCID and dementia and (2) facilitate international harmonization of
cognitive measurement and cross—national multidisciplinary studies
of the determinants, prevalence, and impact of MCI and dementia.
HCAP, developed in Health and Retirement Study (HRS), has been
implemented in South Africa (HAALSI), Mexico (MHAS), United
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Kingdom (ELSA), India (LASI), and China (CHARLS), promoting
collaborations and consultations with investigators from these
international studies.

This study aimed to select neuropsychological tests for the
Korean version of HCAP and investigate the wvarious types of
validity (construct, ecological, criterion validity) considering the
context in Korea. In Study 1, the construct and ecological validity of
the Korean version of HCAP were investigated. Factor structure of
the cognitive test included in the Korean version of HCAP was
identified through factor analysis in Hypothesis 1. Since HCAP was
developed to be comparable in various countries, the factor
structure of the Korean version of HCAP was similar to that
identified in HRS and LASI. In Hypothesis 2, we investigated
whether the cognitive test scores were significantly associated with
the activities of daily living functions to confirm the ecological
validity of the Korean version of HCAP. As a result of partial
correlation analysis, it was confirmed that memory, executive
function, and language ability were related to activities of daily
living functions measured by CSI—D and IQCODE.

In Study 2, criterion validity was verified through aging—related
brain variables, and further, it was investigated whether the results
of previous studies were replicated. In Hypothesis 1, we
investigated whether brain age and white matter hyperintensity
(WMH), which reflect aging—related brain changes, were related to
cognition after controlling for age, gender, and years of education.
Brain age did not show a significant correlation with cognition, but
components constituting brain age were correlated with some
executive and memory performances. The second component of

brain age was highly related to cognition, and it was also correlated
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with the years of education. Also, the WMH of the whole brain did
not correlate with cognitive function, but the WMH of the uncinate
fasciculus showed a significant correlation with the trail making test
B and construction recall performance. This correlation between
brain measures such as sub—components of brain age and WMH of
white matter tract and cognition may suggest that aging involves a
very diverse process. In Hypothesis 2, we investigated whether the
purpose in life and engaging in daily activities are related to
cognitive function. Partial correlation analysis revealed that the
purpose in life and engaging daily activities were related to high
executive and language ability. Particularly, engagement in cognitive
activities has been shown to act as a protective factor and the same
results were derived from levels of daily activities using an
informant survey.

This is the first study that introduced HCAP in Korea and will
contribute to a large open—access dataset. Moreover, HCAP was
developed to be conducted by interviewers using a computer, which
will be very useful in large—scale community —based research in the

future.

Keywords : Cognitive Aging, HCAP, Validation, Brain Age, WMH,
Purpose in life, daily activity
Student Number : 2017—31022
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