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sh=Rle] Hy Y A W FAME Al wel 6564 o) 19 Qe

m=A F7Fe AT (EAIE, 2020). ol wEh =y a3 Al
=%} (successful  aging)’” o ot  #Ao]  Foixlal  QUTh AEAd
w3} (successful aging)’ & AWy Ao glo] = FFY JAA7]FHY AlA]
5SS FAEH, AT o7 o] FHojets AS 9 n|dtth(Rowe & Kahn, 1997).
7l SHE QS AR ARl S st o7 A IRe] o] whet

el 5
A8 R WS Bk 2A AR 5 9l AVlelth BAdE x=dvE 27
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aRlo] e w3l 7|qsk=Al BASk: Zlol Tsilth AREA el

ZFos a0 ANBES Pa® AN EAee FEAI gl BYL

=R1e AR E Ve wAsHA #dEe] s 4+ Slth(Agahi,

Lennartsson, Kéreholt, & Shaw, 2013; Kuiper et al., 2015). 281} ZFujjofA

off

d7] Ae s Ho myte] de) AlZstste] dAyE dye =ev, 53]

5y

w3he] w2 1A w3ke dAllM 'AE mke FAsi mEbd wdv)
ALl EEo]l AA7s AEC wAE Bz ade TAE Asaod, wdr)
AbslEgo]l dEA wstel vA= dFEF] dE olsE w4 g Ao AAVE

AEC gt 7h]le] ®Wete mhdeks d° 79 g 5 9l
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wsto] wE JAAs FEE AV doel wet I 7E A7Ie A=
tEr A3, Ag £%, FE s8HS kd7] oldFY FEHE o3 A A
wd7elE B3 A FEE Beltty HuEth(Salthouse, 2019). 11 FolA =
dstriele w=3te]  wek b FEYAA AEskE dAVIs A T
shvfo]th((Nilsson, 2003; Salthouse, 2019). d37]9L Ay A A
MAA el #AF 7]oA 28 0 & (Tulving, 1987; 1972), =7 A7

FASE A 43 Vlee fd Festtha dA v (Overdorp, Kessels,

=ole tEeR 3 FddFolAE FF ARl wEl dshr]elo]
FAHAY A5sle oFdo] B ¥t ((Lin, Wang, Wu, Rebok, & Chapman, 2017;
Yaffe et al, 2009). olglst Fgel= FEF#ol 93 olgae dAFa

a8 RJIAVE AEAL AAAA7E 7ojskE Aow A Ak (osefsson,

De Luna, Pudas, Nilsson, & Nyberg, 2012). T3+ A4 weloAE= 79 7|5S

l

goks FAlel wel FEskE Yol "EA vebdd Y w3t JAelM =

_llN'
O

X4 (familiarity) 2 23l 339 ARE A=E37] €9]3F A<l (recognition) ol
] 3} st&ol ARE APHo QAIZF3loF sl Ao QT =

=
3] (recollection) & o v|3HAl #ESI= Y-S HAth(Koen & Yonelinas,
2014). webaA A3 =3helA e A7y HEE A FGACA FZEAA

JEd Aom o 4 vk

|

A 7s FEY B dEAQl 71Hd ¥ w3t F sl HTtER 5
Al 79 S5 = T4H=7] (dendrites), 7}A] (spines), LA E,

=% (myelination) 9] 74, AlYWA A (synaptic transmission), I3,

nlAd e Wl 3 2 opekd AESE wstE ldl o7 ¥tk (Dickstein et al.,

2007; Fjell & Walhovd, 2010). ¥H 7%+ A7 S+ dAddo] Qo



Zkzkol W+t g9 5F AV F9He] #A Hsk Eds] dAqtE o
2kt} (Buckner, 2013; Simons & Spiers, 2003; Van Petten, 2004; Zimmerman et
al., 2006).

Hzek /A7 el #Ae HTax SISl g3 AAVs HEHE
DA 9} dAA oA AdtF(Oschwald et al., 2019; Roldan—Tapia, Canovas, Leodn, &
Garcia—Garcia, 2017; Salthouse, 2011). ol& 7% ddo wel 9= A7 9
AE7E 2w, opdZol= BR-of e AR A Feoly o, o= T
e Q9 w3 W FF YFof 7]oEr] wEolt}(Fjell & Walhovd, 2010; Leow
et al., 2009; Sala—Llonch et al., 2017). B&=0] AA 75 ZE | UAAE A1A %

A%st AAH e, AR B2

Sol gL vA, HUTFE 9537

N

AR 715 AE S A= vkt Q7 WA sHAl ¥tk (Anstey & Christensen,
2000; Josefsson et al., 2012; Opdebeeck, Quinn, Nelis, & Clare, 2016; Roca,

Vives, Lopez—Navarro, Garcia—Campayo, & Gili, 2015).

AFel W dATT HE wE g S8 FaAdT7E asttt(Leong et

al., 2017; Oschwald et al.,, 2019). x=3}o] st A2 stAH

flo

g sfet.
FdAT= AREY sFe wWE ®ETE okd dA™ue AelE HSTFoEA
Ao r wste] ayvs FAS. weps i)l o] AZte] uhE ®iske] #HH e
om](Raz & Lindenberger, 2011), o] &7} wato] & ZQlA

2o 7 AP FZFE (cohort) EIQIA FH-E7] o}
W2 A5 AV FEHO w4141 FER st (correlated change) &

a5 2 M wakd dA wste] wAE nu APHOoE FAHY 5

iy

¥8

W o]tk (Salthouse, 2011). #A1ZAQ1 FwWstdAR L A7l e ¥

EN

3 M -1 II



ARE A7l ol vk H kel 1A 3] FAIAR Fw st

B T A AT A 9
g wstsl pAY dEHA ¥ TzH dsks WA g5k

At e 52 Gt del e FFell & Walhovd,
2009; Fjell et al., 2013), 53] 1 FolME 597 A5 F9eA Fofvst

=S Beltt(Raz et al., 2010; Raz et al., 2005; Scahill et al., 2003). 12}

t}(Fjell et al.,, 2013). A4 w=3lo|x] 3=

f
kv
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‘81_'4
2
)

AFE dAs AEHAA FFS vAH, I TAME L3 HEe w0l

oty B Th(Fjell et al., 2010).

old3st & A3, 2003; A, 2014). AR EFS ARSAQ A5 AEe "L e
teFd Fse o ArE SAHEM, JIATs A sA-A) dFEFE
u] X1t} (Kelly et al., 2017; Kuiper et al., 2016).

78] st ARl AREARl 1A 7)s A e X H R 919 7HAe)

Aol QT (Fu et al., 2018; Kuiper et al., 2016; Zunzunegui et al., 2003; Wang
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et al., 2002). AL3] 5o B3 FAAT W=, 714 AlF s ALE EEe
oA 7% ZEE ¢3A 7|1 X E 7hae] 93-S utH(Bourassa et al.,
2017; Lee et al., 2016; James et al., 2011; Ertel et al., 2008; Verena 2003;

Wang et al, 2002). 53] A}3]&e QA7 A% w3l FHoF

<

A 7197 Aty delA drk(Klaming et al., 2017; 235, 2015).

AR EES OE o8 dATelMe AR EEol dAVIEel dEFE VA=

opekst WAl T]Ae] #a] ARbsith AN EES UE AMEEHe ALE A
gy gdEo AAd ey JAAY A=5E& 2FsH7]o] Marioni et al.,

2015a), Z} 247} QA7) 5ol vX+= HAYSZO] =odth(Karp et al., 2006).
Al Ao w2 AAEEL Ho Ah FEHS AT IAES HaA B

ofdzl AAE x2A HEo e vA AddA Ag, ndsht 22 A

AR 715 FAAA J&FS F1 (Coyle, 2003; Hultsch et al., 1999; Scarmeas &
Stern, 2003), AF3|A As4E&ES 4 AAAE T WA FFE A=
~EY A9 A5S #AAANGE 28A Avk(Uchino et al, 2018). ©]AH
ALl Ege uekst @At AsAgetrlel A7l mAE G AE7F
i as o an

APl EEe He® 9GS vt wRudt AR EEe HA4GS
LIA 7| A w8t mE YT x 5e AQAFOEZHA W HAFAQ A
nE 4 ttJames et al, 2012). Atg&s3 HFxe JAE MEst
HEFA oM, 2kek ARSEEo] A ool 3w Hy g owiy B
ds P AR uE A tH(Anatirk et al, 2018). olAH Aps|EFol
AA7 e o zHzte] wAes G SEsA oFoAAL oy, HT

QX752 BoAelA AFEBEe] Euhel galg ATE ol REa),

o1
b
e )
L
L
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Ao 7 A3 5 gtk (Yabarra et al., 2008). webA Al3]&5o] ¥ 3% %3
AANF FHY BAIM Kol RTaHe AR QA eu] 5 (Cognitive
reserve; CR)S 1#E 4 Qlth. JAAdH]e A3 Feo JIA7]&
E4oE WHEEE AJdo] Jdnitk b2t ddEd #FEE ddgsts 7 H
M elth(Stern, 2002; Stern, 2009). o= WAAs, a&GTE, A7tEEd T
2] 3% (proxy) 2 S74 €t

HT AT E A b Fol HA kstelAe] AATs FAEC] A=
&S A v e wAZE &4 Hi th(Cullati et al., 2018;
Arenaza—Urquij et al., 2015; Opdebeeck et al., 2016). &3] A3 &% AJHo|r}

WHFEI 2 Wl ey Jisle 3 WSl Thsebrlel A wstelA f

Ao BE NARA AXfu)s e FE vhair),

3. A3 8E A& 73

A BEE ANA AR AE B ol Buel W, a3 £
e E QA7 se] vlAE &I A vEhd 5 oglvh wsbel me A
W AR )] eksbEoRA wdy] e Al EE e Mkt (Bukov et al., 2002).
4 FRAT AuT BAG ATl w2w, 54 AHe Al gE R
AHE B A7t ol %9 AA7)E FA9h BAAT Brown et al, 2012). 714
AR ARREES J1A ARG AT g WA god AATlE
Aeshs e EAE ARE wow, AE@Ee Wzt mrh dwE)

WA7ls #AEG dds Reves dolu AldEEe Hdte 4ol A

<

AL Vs e AAdHT ¥a] %t (Choi et al., 2020; Agahi, Lennartsson,
Kéreholt, & Shaw, 2013).
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1. AFZ7HAE

E A FIIA= skl o) AFs| A Gk AT w3be] gt ZAF(Korean

2
o

Social Life, Health and Aging Project; ©]3F KSHAP) 2] Eutad o] Z7iaidd
AdA=S ez BEHHIT Y A9 BES g wE A9 Kdd

AFsHz 604 olge mew 1Ee weAeld, 3% ARAAY Aw

FH2014) & g7 IS giare® 201597 20199 F AEe] AXA

a8y, 4) A/AALY FA, 5) e S A= R 8.
AAZAZHAALE v A7EAE e R, AV HEE AAFekE ol
710l ALHAT. 1) o] el AAF(Mini—Mental Status Examination—DS;
MMSE-DS; A9 ., 2010014 &L <ALt wFAzte] fozwe]
HaRo fonsiA W& A, 2) =719 F el @A (Elderly Memory Scale;

EMS; x4, 2006) X Z71718dA 5 52 AA719AF7F #d Aot

o

WEASHY] FEHTEY vl Al FE W& 5% o]k Hrel sidste] &4l
A= A olF stemd AudE  AEA (Korean Dementia Rating

Questionnaire; KDSQ; Yang et al.,, 2002)& 2AA|ste] $9 7o d|Gsh=

10 2 | _u:: ; 1—]|



1A= W 2l &= (Clinical Dementia Rating; CDR; Choi et al., 2001) & #H7}3st 43},
CDR A7F 0.5 ol 7kt A9 fFomst 1x]7]s ZE7F AlAME T

srekskol wjAlsh it

dEE A9 2) 3x(20144d) W 5x(20199) A AAY FAlA =
ZAAF(the Center for Epidemiologic Studies Depression scale; CES—D; Cho &

Kim, 1993)°lA A 71+ Al 267 o]is wol o= I8 Q1A

el g@e v 5 Qe A% ATHoR, 20159 74 Ageld due
A7h 68 F 20199 F4 AReIM B Aol sbsd AN A5
A7)y Y dolHE AW 329 AR WL AF RA)

TPt AL A BE YA B4 A%, 24 AP AIBE A

M
o

skaalA 2o 189S AQds 3199 AU 2EHATH B A= AL

o
K

U dddstn gEaedd A48 U wgor, RE AT

1
flo

AYES Sa AT =A% Axe] e A

of,
o
it
-
offt
1o,

o
|o
il
X
R
M,
2%
|o
il

A7 A 237}
Aojd Azr|oe SAs HUsH] Y8l =2 7]19d ol (Elderly Memory
Scale; EMS; #Z14, 2006) 9] ¥&3¥ w-9lalojsty A} (Elderly Verbal Learning

Test; ©lst EVLT), ©oJoF7]18]% HAF(Story Recall Test; ©]dF SRT)7F.
11 2] 8- 1_'.]i (=1
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2471878 B¢ (MRI)

TEA A7IEE G (MRD A= A g S 91 MATLAB(R2019b;
MathWorks Inc, Natick, MA)°] W&® SPM12(Wellcome Department of
Imaging Neuroscience, Institute of Neurology, London, UK; Ashburner et al.,
2014)°] CATI12(Computational Anatomy Toolbox)& ©]&3tth WA+
CAT12¢ FdA+ &4 ¥ (ongitudinal pipeline) & EUZ o]Fojxit). 2zt

A WO AR A olnl b BA BAAE wA] A A B

|

oju] o] Wo] BE omAZ AW (realignment) FATE. olF Hul wA

HxpHO R 2] (segmentation) 3} 1L T4 ¥ Z3} (normalization) =
st T/ W AA| H3 (total intracranial volume; ICV) = &9z, WA,
WG] 7} BuAE BT gste] AXbEITH B AFeA s 3o Ko
FAE W AAFIAACV) 2 o] B SHAE ARS8t

A % & (Region Of Interest; ROI) A7

rJ

219 o (Region of interest; ROI) S CAT129] &% Neuromorphometrics

atlasE WF O A3p7|3 dd Qluta Al S59s AAsld S5 dede

3w} (Hippocampus), 3w} o] = (Parahippocampal gyrus),

$7+3] 2 (Entorhinal ~ cortex), 5 Fol® (Superior temporal  gyrus),
>=Fol% (Middle temporal gyrus), 3F5F°]% (Inferior temporal gyrus)©]
E S T

15 AM=Tf e



a9 1. 579 394 499 [ROD
. 8"} (Hippocampus), 8wt o] (parahippocampal gyrus), W$2}9) 2 (Entorhinal cortex)

gyrus), 5702 (Middle temporal gyrus), 35 5F°]% (Inferior temporal gyrus) & 233 559 94

A} = o] = (Superior temporal

il (e}
=z o
oA,

A 4

27 EA2 IBM SPSS Statistics version 259 Hayes(2016) 7} 7123t
PROCESS macro for SPSS v3.5& Ah&ste] Al A3 7HE &3l
S48 A3l AHAe SAAE 1A AAR FH AR Zolgs ek
dspr)e] WstdTE ARgEeon, Al dds Fd SH4E SF9 N4
3 SA4A = T W AA FYACV)E o] RS

ak
Al Zpelgte ekl S AMA fsHe R AREE AT

gt

FAWQOE sho] RRABEAS AAH ofF Stern(2OIDAM AN
QAN FH ATWHR Pol, FHY HWA AF} Aspse AH Y
Bl A BEe] 2AENE  woltA  wAstud GAH  HARAL

ANadT. 2dET BAA BB J1A AHBE, ASHA ALHBE,
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(Cogmtive Reserve)
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9] o AT W (Stern, 2017 F3)
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A2

ATSAELY 7134

A AR 015 T A AR (2019d) e F W

Aoa] Ay FrixleE F 329 o®, WA w9 159, oA 9l

TAEAT. AEAR Frpae] A" V1A AH VIEo® 6141004 814 (H

70.69, x=Hx}: 6.27)0]R o, WS AT 0dRE 204 (

.90 0190t 714 Aol el A AAAe] ATEALE 549 Aols

p=011)& Holx Zlox YetstH(E 1).

£ 1 AFIARY A7 BANA 24

Asst Ay, AdEAde] HAAAG  HlE] 2 wS5AsH((66)=—.263,

A¥EAE (n=32) AAAD (n=68)

3 (EEAA) B (EERAD) ‘ ?
A% 70.69(6.27) 71.38(6.41) .84 403
A (o) 15:17 25143 -.16 .109
DEAT(A) 7.75(3.94) 6.47(3.95) —-.26 011
MMSE %4 27.22(2.20) 26.54(2.73) -2.0 54

Z. MMSE %% =MMSE (Mini—Mental State Examination); 2% ®5E 714 A A 7]&.
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Learning Test;
A4 (p=.040), FNAA HA3AF 24X AF (p=.042) oA f2n]stA

Row v,

folmat ezt v

EVLT) 9]

HEE 2lsh]

22}

kel

3).

T

o},

A2

apo) 7k §rolml el ekskeh,

el 714 Al 2

e ol uhe

=]

ahel ol

3¢l

e

2

-5

A3}

ae

12

welddojstE 7 AL (Elderly Verbal

=4 (p=.029), A71AA 2534 27AA

E S

Hbw o]ob7] 814 HAHSRT) o -5 714 Al sk 54 Al el A <]

£ 2. =AANFEFAAEVLD AN 1A AR 27 2139 Aol
57 way R B : »
H 1 (AR H (A=A
=72} 3]7% 28.41(4.32) 27.91(5.24) .55 585
A 1317 24.78(5.45) 22.63(7.18) 2.29 029
7| A 5.94(1.39) 5.31(2.22) 1.82 079
7] ek A 6.41(1.48) 6.25(1.81) 51 612
&7 At 5.84(1.95) 5.00(2.29) 2.14 .040
7)1 A 6.59(1.66) 6.06(1.98) 2.13 042
Al 26.53(2.46) 26.78(2.34) -.51 613
F AA8E FA=NAAARAY, DNAADIAIE, ZNAAAFEL, BNAADA BT 28] BT

X 3. o]ol7| S FAANSRT) Al A 714 A& 3] A|AH 9 Zpol
27 A} 714 AA 3 ANA . B
B (EFEAD) B (EFAR)
=7+3)%% 12.73(7.51) 13.15(7.46) -.37 715
o]o}7] 9.83(5.78) 9.88(5.60) -.05 .957
A 2.91(1.94) 3.28(1.92) -1.16 255
2] A 3] 7 11.08(7.32) 12.02(6.81) -.99 332
o]o}7] 8.36(5.57) 8.67(5.09) —.46 649
A 2.72(1.92) 3.34(1.88) -1.97 .057
A 6.91(1.86) 7.34(1.66) —-1.84 075
T E4EE FA=Z20lop], SAFA 2AAY BAT AdIF FA=AA0lo], AAFA 2AA Y FEF
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1A AR EE F38Q w9l
AL EALRE (=45, p=.010), T &% (=.39, p=.029),

p=.003), 71&% (r=.39, p=.029),

wel BE A A AHBE §9% Fon@ 4R norh wu

A8BE Y F

A7t (1=.43, p=.016),

o

L&A Q13| yAF(=.35, p=.055)% A&£HQ

p=.054) M= Fov|g Fvs HolA Skt

A%AQ AHBES A%H AHBE 73

f

p=<.001), Fu&E&FG=.44, p=.014), &

A7 E (=59, p=<.001), AAAAG%E (=49,
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otk ek 1A A EE §8 F
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AW &5 (=50

LB S E (=72, p=<.001), Tung

A AA &5 (=.38, p=.038)

At &F (=60,

27

T &F (r=.38,

714 AEALNEE (=48,

p=.007),

19} A3 BE} Brhe

A (r=.85, p=<.001),

A A GA % (r=.44, p=.012) I} A A AHS

;gx% /\l—r_o_ Eoﬂg}

A A (=67,

p=.<001),

p=.006)3 A =

A7} E%E (1=.39, p=.029) 7 AH FTE B

714 ALEARE (=27, p=.149)¥}+=
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JAT5A 2 HHE 53k 1
A 3 wSAF 28 50%x 1
4 AAH A% -05 .10 .01 1
e s 5 714 AM3l&8%  -24 -.08 .03 .37x 1
6 A& ALFE - 47+ —.18 —.06 .36% .85 1
7 =903 3FA}k .19 13 .03 —.11 .45%x 22 1
8 A& At -05 .11 .00 .05 .45 27 25 1
4;2%. 9 Fm -01 -.32 .08 .37+ .39x .37+ -.06 -.31 1
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® 5. 7|14 A3EFY 2285
23 1 2y 2 73 3
B t B t B 3
A -0.18 -0.98 -0.19 -0.98 -0.01 -0.05
4 0.19 0.93 0.19 0.92 -0.11 -0.53
e -0.31 -1.73 -0.31 -1.68 -0.06 -0.32
A AR A7 -0.02 -0.14 -0.01 -0.05 -0.01 -0.06
55749 9= 0.51 3.19#x  0.51 3.12xx 0.38 2.60%
714 A3 EE -0.04 -0.21 -.0.16 -1.02
559 95 x
i —0.54 —2.97#x
71A ALE EE
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E 6. AEHA A2 dFY a3
1

7y 2y 2 23 3
B t B t 8 t
A -0.18 -0.98 -0.24 -1.07 -0.15 -0.85
34 0.21 1.02  0.23 1.06  0.04 0.19
Ay -0.33 -1.79 -0.33 -1.75 -0.06 -0.35
VA A A7 -0.03 -0.21  0.01 0.04 —0.00 -0.01
579 9= 0.52 3.21%x  0.52 3.12%¢  0.46 3.38:x
A 441 A3 EHE -0.10 -0.49 -0.20 -1.16
Zl,:_oﬂ 5'547"- X
Azae A;‘;, - ~0.55 —3.61%
F 3.120 2.560 5.156
R .384 .390 611
AR .384 .006 221
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£ 7. 714 A EE 7FE AAH AAEH

e 2y 2 23 3 24 23y5 236 2y7
(=R13] A} FdEAh (1) (KAL) (¢17h (XA
8 t B t B t B t B t B t B t
g A A Rl
ek -0.18 -0.98 -0.19 -0.10 -0.14 -0.80 -0.12 -0.68 -0.13 -0.63 —0.28 -1.49 -0.19 -0.97
A 0.19  0.93 0.19 0.90 0.08 0.45  0.00 0.02  0.16 0.75  0.16 0.79 0.20  0.91
s -0.31 -1.73 -0.31 -1.68 -0.27 -1.61 -0.21 -1.16 -0.32 -1.73 —0.25 -1.42  -0.32 -1.69
A A A7 -0.02 -0.14 -0.02 -0.11 -0.07 —0.48  0.08 0.51 -0.07 -0.38 —0.02 -0.11  -0.02 -0.09
=595 0.51  3.19%x 0.52  3.14%x 0.61 4.05%xx  0.53  3.45%  0.50 3.10=x  0.51 3.29x 0.52  3.11#x
714 Abe &E
Q13| YA} 0.05 0.28
54} 0.38 2.58%
il -0.34 -1.95
AT 0.13 0.74
7} -0.28 -1.72
oA -0.03 -0.14
F 3.195 2.581 4.354 3.577 2.706 3.357 2.565
Vool .381 .383 511 462 .394 446 .381
AR? .381 .002 .130 .081 .013 .066 .000

. *p<.05, **p<.01, ***p<.001; B =EF37+
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® 8. 714 A E&F ¥ HEE5H(A%)
EE) 23 9 =23 10
(EFdA5 (EFAdA53 (EFdA53
Q13] AL AHE-AEE] T
AR A5 A AR
t B t B t
AT-E A AR
A5 -0.19 -0.10 -0.09 -0.47 -0.08 -0.48
33 0.19 0.89  0.07 0.39 -0.12 -0.53
Ay -0.32 —-1.66 —-0.29 —-1.69 -0.08 —0.42
A A A A% -0.02 -0.12 -0.07 -0.49  0.09 0.59
STA9=E 0.47 1.65  0.64 4.08%xx  0.74 3.68xx
714 Are S
=91 3] YA} 0.02  0.07
A& A 0.50 2.33x
Tuds -0.11  —0.50
S5 EFx w9 3 WAL 0.06  0.19
ST S AL A -0.17  -0.78
STANExT L -0.43 —1.56
F 2.133 3.762 3.593
R .383 523 512
AR? .001 012 .050
. #p<.05, ##p<.01, #*+p.<001; p=%F3A
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® 8. 717 AgE&F A¥E xd5d
2y 11 By 12 2y 13
(EFdA5 (EFAdA5 (EFdA53
AR 8] o} 7}9] A o ek o
AR AR 35 24)
B t B t B t
AT-E A AWM
A -0.01 -0.07 -0.31 -1.70 -0.18 —0.88
33 0.07 0.34  0.11 055  0.17 0.75
Ay -0.22 -1.18 -0.21 -1.15 -0.32 -—1.64
A A A% -0.08 -0.49 -0.07 -0.43 -0.01 —0.08
SFAA5E 0.75 3.29#x  0.80 3.15%x  0.59  2.68=%
7174 A+ g
F = A} 0.44 1.65
o] 7} -0.06 —0.25
2] & A 0.08 0.28
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=9 9 %07} -0.41 —1.42
SFAYExA A -0.15 —0.49
F 2.768 3.281 2.167
R’ 447 489 .387
AR? .053 .043 .006

7. xp<.05, #xp<.01; B =XFsAT
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£ 9. A%AA AL 492 944 AARY

o 1 28 2 28 3 234 2385 236 237
T (=91 3] A} (A9 EAD (F0) (A= Aba) (*17h GER==))
B t B t B t B t s t s t s t
ATFEA AWM
Sk —-0.18 —-0.98 —-0.18 —-0.96 —-0.08 —-0.41 —-0.18 —-0.95 —-0.08 -0.37 -0.30 —-1.66 -0.20 —-0.93
Al 0.21 1.02 0.22 1.04 0.11 0.49 0.12 0.49 0.15 0.71 0.25 1.28 0.22 1.00
BTA= —-0.33 —-1.79 —-0.36 -1.80 —0.30 -1.62 —-0.28 —-1.37 —-0.34 —-1.81 -0.30 —-1.73 -0.34 —-1.76
ALA A A7} —-0.03 -0.21 —-0.04 —-0.24 —-0.14 —-0.81 -0.02 -0.10 -0.10 —-0.56 —-0.04 —-0.24 —-0.02 -0.12
=59 = 0.52 3.21%x 0.51 3.04 % 0.61 3.54%x 0.54  3.24xx 0.53  3.26%x* 0.59 3.80%x* 0.52  3.13xx
2] &4 Ql
NSRS
-0l 3] s A}L —-0.07 —-0.41
2 B AL 0.26 1.37
Z1 -0.13 —0.66
N EAL T 0.19 0.99
o 7} —-0.34 —2.20%
A A —-0.03 -0.14
F 3.120 2.542 3.002 2.616 2.761 3.801 2.502
Vg 384 .389 429 .395 408 487 .385
AR? .384 .004 044 011 024 .103 .001
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¥ 10. A&3FA A¥E8F 38 2489

o1 o) = xY 12 29 13
(;;f}i;ﬂ (S5191% 3} (Z72191% 3}
) ol7ke] 43 g Ak o A AE)
AR
B t B t B t
AT EA A QL
A5 -0.01 -0.06 -0.33 -1.80 -0.23 -1.15
33 0.16 0.78 0.23 1.19 0.12 0.55
Ay -0.33 -1.89 —-0.24 -1.28 -0.23 -1.23
A A A A7 -0.13 -0.79 -0.08 -0.50 -0.05 -0.26
STA9N= 0.48  3.09#x 0.59  3.83%x 0.60  3.75%x
2441 ALS| EF
AR 0.17 0.93
o] 7} -0.32 —-2.06
2] & A 0.10 0.52
ST ExH FALL -0.31 -2.00
ST Fxo17h -0.16 -0.94
ST S xA oA —-0.36 —2.04
F 3.232 3.367 3.023
R 496 506 479
AR’ .088 .019 094
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HAoty 4y # th(Hickman, Howieson, Dame, Sexton, & Kaye, 2000).
AojsrF AL (e]st EVLT) S EEl  oJokr]s| Aol SRT)e  RQl
AnrA el A5 FAE Ao wE AdF5ade] Aol #dHE + JAgHzZYE &

HAY, 2010). =lelAl H=xdk Al 7 Ui yo ofF THA S wolE

olopy] AFOE oFolx SRTAM BF g AdnEz A% 2I5Y
A aste] daol o A mHE Pl vk

A% A d@ oA AR wEow mgA PEs AGe Age:
ANERH AgadE weld 5 Ytk EVLTY S84 sAle ol we)
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I
&
3
i
)
foi
ot

HARE Q7] Wil 714 AlfeAME AFadst debdA gow, 71A AR €]
Z248 A APow Qs FA AMelAw AxEIs tehbA frt oo
tstol SRTE 2 F=2& & WY 7|z 7dsor sprlel, 71A AAelA
71917152 ZE7E obd W ForlsoR <l Astd FAS R 5 Qlth
wpebA 71 A Al e Fo)sor Qe AstE £y Bl Ik A

T4 Aldell= olde] e EUR dAle o AFdorMA AATe H5Tt

worme FAdwst FAHoA AAVe HEE ASce FoI SHA 2 F
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9l T} (Gallucci et al., 2018).
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t}(Fletcher et al., 2018).
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CE!

SRS D

2
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rd
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v
rlr
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rJ

J S Wk 7hsAd o] AALE Y (Bailey et al., 2013; J. Persson et al., 2012; Wig
et al., 2008; Van Petten, 2004; Daselaar et al., 2003). g &o] x=d7] o]z 4¥

%5 Hole AFAY du S5 w=dvlel 59 B JhuE 95
FFE Bt (Fjell et al., 2013). wepx A J7EA7E 604 o] mRloleh=
A, aglan o] Al7jelA ] Tkl FAWME BAE ATk HelA SFHY
297 o 3A vets 7beAdel Stk gate] TRl FANEE AT
AT e HFE HAFo] JAAVIS HEH WA= AIREY AHRE 1#EHA

1t} (Salthouse, 2011).

e
0
LY
rlr
&
:
3:0

559 J9d A5 w2 43U ALY ZEA AE A BT %

=59 WA A53 Qs AdAY aHe] WA A BB
2AEHE GAT A3, V1A ARBEN ASHA AHBE BT GovS
ZARNE Bolt 2 FASAL. F /1A AFelM A TES Brs] YA,
A&Hoz AERE] FolBEE HFG WA AF] Azl AA

i
[-‘O
-
=2
R
rir

o

1 2] oA H] 5 (Cognitive reserve; CR) 7HMd& &3l H 7% 953
AA7s FEE #AANA A3EFe BRE adsE g8t (Stern, 2017).
Al EES e ARSI A A AE T ke oA AYE JIAAR] A=o®

283510 QX 7]5of FAZA J&qS vE 4+ tk(Kelly et al., 2017; Hertzog et

al., 2008; Fratiglioni et al.,, 2004). QXA o2 A=o] H+= EF2 aH32
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AAZA HELAE wmoEH we Auw WHE JAAV|s HE ¢sie
AAHAty W uHE}(Ferreira et al., 2015; Nikolaos Scarmeas & Stern, 2003; R.
S. Wilson et al., 2002).

ARREE S ARSI AR AEo]l A A=SoRA AEsldd, ngY 22

8l (Reed, Schneider, Bennett, & Mungas, 2011; N. Scarmeas, Levy, Tang,
Manly, & Stern, 2001; Robert S. Wilson et al., 2019; lovden et al., 2020). &3+

B oA B4 us] guidom Ak de] vekstn ARg wQlo] B

R

AL oA ] ALs] Eso adtE HAS el A A= adrt A YERS
GFozH AA7Is Al T2 HsadorA 483 + Jut
ALs| S5 ¥ A HEE JF¢E v ¢dE A Stk (James et al.,

2012). = AR3|&Eo]l ¥Hgxe dFS vHOEHA dAVIs A dF=

Selulgt 44 Awe wolx askth 1y 359 U MRS dele sHud

o
fols
L
ofo
sk
N
)
olr
oX
©
e
~
=
o
b
[-‘O
4
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>
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N
N
N
N
1o
a-y
Al
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©
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ArE Ao st gFalo] = @3tk (Opdebeeck et al., 2016).
A &A el AL GE Foj= ERelato] A5 ES Eal AAA XAE AA s

wobe] meh AAA Ago] otEEwMA FAAST A1sH Aol i)

AR EESs T PR ARRE AeAgS AU a5 =7 8

efelzte] ov] Qi wAE RA wEL vobt 1 A Uz $3E Feu
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=
0,
=2
X,
1o
=)
s
rlr
r

AA Qe AEH AAE A% FHE ] Qo] A

N
32,
o
)
ojr
oX

o

| 91tk (Amieva et al., 2010; Choi et al., 2016).

ALE A AAE FAHA AT QY AEHA FEF &7t wE
FAA Ay wbgSs Ao EZHN IAIs HEE HeolE: & Ut
AEY A 4F0]E (Stress—buffering hypothesis; Cohen & Wills, 1985) 0%
At AbS A AA = 53] AE A FHoks ¥ Fxof] IS w[AH
Astr1oly #Edgy A Y (Uchino et al., 2018; Sherman, Cheng,

Fingerman, & Schnyer, 2016; Mortimer et al., 2008). ©o]x & x]&AHoF

AsBE FolstmA A He A A4 AsIe] FEe] JFE FAS
Aol glow, o AsA A B QAFelN B SR HwA 95

Asp7)el AE T aA - g 7o F A=Al el = F5 ATt

A%H AABALEY FF

ST WA AFI A3 AAEG HAE] wAAM AT FEdE
Zdads BT 43, A5 AdEgArEEol Ford 4 gvE Bl
, S mdoe] fisHel weh Ao
HATh o= AAEAMEEo] ddbrlels Lt
T AgAarel dXxsk= Aot (Luo et al.,
2019; Tomioka et al., 2018; Fu et al., 2017; Park et al., 2017).

AelgEe AdSArEE, Fugds 3 22 A AR s (formal

activity) % AN wE b,

Y

4, A7E W wFAd



A2l &-E (informal  activity) &2 g & QI (Lemon, 1972). ¥24<l

i
f
:OL_',
>
i}
1
ftlo
Q
X

STATY

o

ZEA e Wb, vl 3A A AbsEs e Bl ake] A
o] 4h9) ehgef| &S v Xt} (Chen et al., 2020; Adams et al., 2011).
AL A FS A AR ARl s 5 stuE, 28 Ee Alv]e] wAlel whet
ARS] A QL TS AHASEAY okgtE = xmdr|el AR AR AQl 9ES EA
gomm AA AAY fFACd Eee T &9 ZA guE Fubkst
=t (Son & Wilson, 2012; Greenfield & Makrs, 2004). T3k ERRIS w+
Felol7lel 17 A8 P2 v ol e wSAI Hde Eee &
lt} (Jiang et al., 2018; Morrow—Howell et al., 2003; Thoit & Hewitt, 2001).
o] BxE st A57ola FAZAR E5s T3l AAHOE A=o] &

A BAFoRA AATVs FAd SHAA FF= vE 5 AT (Cook, 2011).

Ase adE AgAInTE, ATEAA WSe ste] AABAEE)
2 O E w2 B Feot doh B AT A%H 4ARABES

Auabiel AelgARE 2o e ANRE 433 44 AR

AekS v (Johnson & Barer, 1992). & A= 714 AlHe =34 A%}

FEIRES EAlSETICl, AAl Aol WEhe weshA Feklth wek AAA
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2016; Wang et al., 2015; Walhovd et al., 2014; Meunier et

91719l (Hedden et al.,

2014),
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Fojsto g A7) FA Ego] HIIE stil, AR EEl] RIEVE E=Sel
w2} Q1A 75 FA Ewo] H7]%E stk (Fallahpour et al., 2015; Hughes et al.,

2013). & ATolM= ALdlEss 4 ALSlEdE e #7F o459 FHolzta

a7

zA4R 0w GOt FHL AYRAAW, FF AT AIDBE ol Wi

=

el F9EA 2170 el a7 @rbEel Ak AR aE FYe w5
gt 2 Hol, AAA Age] ofahe] wel AAMA exvt A @FEE

ARE gl FofstAl HH, QIAT]sol AEEC] meEh AR Al 9Es 2

HASHA Fskth ARglEs st QIATVIE e #ACM wSeE, AR, 2da

A= TosA agEolop & EAoIH. o& 5o, a&FEol B

AtEES o]Fol®m XA A=S F= ol Fofst=s Aol Unk(Huang

AdEArgdEo], HA  xQle A9 AL Foyrh AAT]Eel FAZARJ] TS
nctkar 8- A Qlth(Tomioka, Kurumatani, & Hosoi, 2018). B &o] Al %<l
17 ofshi= Abg] &5 Foleo AekS =tk (Johnson & Barer, 1992).

© dAvdAde ek 22 BAS FEdE UFA ¢ sAMNeR

Fogowd AEEEY] AwAd &g Aswgt dF G 5HL
AN BEY olsel Fod BE F sholu FF AT oldd 5YL
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Abstract

Social Activity in Late Life Moderates
the Relation between Temporal Lobe
Atrophy and Episodic Memory

Jihyeon Jo
Interdisciplinary Program in Neuroscience

The Graduate School

Seoul National University

Retirement and loss of important social relationships, including spouse and
friends, make older adults more vulnerable to social isolation. Therefore, social activity
could be important for older adults in maintaining life satisfaction and everyday
functioning. Although several studies found protective roles of social activity against
cognitive decline in late life, only a few studies examined the protective effects of social
activity using longitudinal data. In this study, the effects of social activity on the
relationship between brain aging and cognitive decline in older adults were examined
during a four-year period. Thirty-two older adults with normal cognition (mean age =
70.69, SD: 6.27, mean education = 7.75, SD: 3.94 at baseline) were recruited from the
Korean Social Life, Health, and Aging Project (KSHAP). Neuropsychological and brain
imaging data, and social survey, were acquired in 2015 and 2019. Elderly Verbal Learning
Test (EVLT) performance and cortical volumes from Magnetic Resonance Imaging (MRI)
were the main measures of interest. The participants were asked to respond either “yes”
or “no” to social survey items, including participation in community senior center events,
volunteering for charities, religious activities, socializing events, leisure activities, and
community activities. Social activity was explored in terms of social activities at baseline,

consistency, and types of social activities. The Computational Anatomy Toolbox (CAT)
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was used to calculate temporal lobe gray matter volume selected as regions of interest
(ROI) for its role in episodic memory. Hierarchical regressions were conducted to
examine the effects of social activity on the relationship between temporal lobe atrophy
and episodic memory decline. We found that temporal lobe atrophy was associated with
the decline in delayed recall(» = 0.49, p = 0.003). Involvement in more number of different
social activities at baseline decreased the effects of temporal lobe atrophy on declined in
delayed recall, controlling for age, sex, education, and self-rated health as covariates.
Further, consistent involvement in social activities, especially volunteering, attenuated
the association between temporal lobe atrophy and declined in delayed recall. These
findings suggest that social activities in late life function as cognitive reserve to buffer

against the effects of temporal lobe atrophy on memory decline in older adults.

Keywords : Social activity, Cognitive reserve, Episodic memory, Gray matter
atrophy, Delayed recall, Longitudinal study
Student Number : 2018—28830
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