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= Abele wARE I AgelE A Sl 20208 A =

Mo

Hg2 FFow AL Friste] 20258 20.3%, 20604 43.9%°1 ©1E
Aer ATAREAA, 2020). o=zt APt FAo| wep SPEt

EdZE fdl A =3 E olFe A9 FoA0] U FEEHL A

AEArRlAel 8QES EFSt UAthDepp & Jeste, 2006). ©°] F
AA71e2 DA ENA 219 =HAde & ASshH, o 4E4
L5F oo Fa39F 942 EIFE|ofof it o AXTH(Overdorp, Kessels,
Claassen, & Oosterman, 2016; Fiocco & Yaffe, 2010).

AR = wdr] QA7) HEC HE 9]loz zEEo] ZchA
AT Qoh(Kuiper et al., 20165 Kelly et al., 2017). k=@7] A7
dEC F2 HQloe otz Qb A S2 o] Q=dl, ARt

woE g AFWH AT AAY)s 1Y BAC wAL JFL

QAZIs vl Fdel et Aeldelo) Heaywt 74 94T Bart

ATt
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A StAEh AR A 7ls G99l webd I #ES FEE

ches] vehdh Aadrold A4 wele] X kg AHS uE RAG

2019).

Jlejolet Al Aol o]Fo] WB| AFL HAL AL FFsotA
she MY Beom, AR Nss, ey Az9 WAz
TAEHKlarzky, 1975). THE710jol 2] wt2m 7]l A7k wAle] whet

471719

, @171, aglar Avrider BEEoh(Atkinson &  Shiffrin,

omt 4uA slojes Utk 4uH ol sjeld AgE ARE
sxz oAstr] BE A AgsE AL ousty, o@H sele
Jqidor SABIAL AT 4 Gk 7190S olnldthSemberg &
Sternberg, 2011). 9|87 7]} ojm7|o] AA Asrle] AAR e}
(Tulving, 1972). ojml7]ole AQle] 42 ol ZAT A4l Be Ao
A, A 5O Are] polshs Axdolth wiw dsir|ole Aelol

AT 53 AAS] g 719k oJulgt,
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SRl ol uhe Zesithn B 4 A Asilel 7
% wslo] weh A 3 sl Aoz mwdEd. ousjele of
GOAZIAE A5altirt ofF Zhashs PAS Hole v, dsiv)ele of
604 HE= FASH HEshe FdE EHJAh(Nyberg et al, 2003;
Ronnlund, Nyberg, Backman, & Nilsson, 2005; Salthouse, 2019). k7]

AAYSe] =YyAS A Ed A 4352 (Instrumental

QGG FASAe] ot 2L e, £7E QAN S

VPP FFYL FAstel ABAY W7 &S Gt b 2

L) o=

Ld7] QA)s Al wsje] mE Me] Wsll wredso] Stk
sl 9zat gio] b4 EAQ Lt Pl W 22H Wl & s

mAyEe] Zolth WAYHS ARH BF HYCDoO T2 As7t
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Zr WHokE Ho TgshA zZAsh] ffsf WA ddge] AeE
AAISt= T2-FLAIR ¥4= ol&s 54 At WMHE iy &g
A%} ApHs Ye] Fh SBREY of/|wm, Sxo] susket 24
&A1 52 AAFRIE (Patoni & Garcia, 1995 Prins & Scheltens, 2015).
WAHHS JEE AolE9 w35} oA =75 (Christiansen,
Larsson, Thomsen, Wieslander, & Henriksen, 1994; DeCarli et al., 2005),
60A o PRt AT]FHFAlA &5 TAHEHLongstreth et al,

1996; De Leeuw et al., 2001). ¥iAHHL LZ= == Xuj7} gle A7SH

2004). g% WAPAY ZHe A ot BHJHE B3] e
Axpolct

et (Barber et al., 1999), A4 k9l FX Q1A Fo(Mild Cognitive
Impairment; MCD, 12|31 2|oje] A2 X AFofjo] Mz wuzt
57 ol s Hof(Yoshita et al., 20065 Kim, Hwang, Kim, Lee, Rhee, &

Park, 2011), k=d7] €12 #ste} 2|0 2ol 98 @Qlo=z AJALHECH

a=x 719 715 d¥EE Aoz B EYJtHGunning-Dixon & Raz,
4 -':lx_= _'\-\.I:-' '|



2000; Kloppenborg, Nederkoorn, Geerlings, & van den Berg, 2014). Egt
Mg Bul A7) S 2ol dFe FAGIAE Asple] 75e
MES Toe 719 75e] e} apEe Aes muHe sl

71l die HAgHel Syl Jg=lo] el v A (Boyle et al,

2016). TR, MAPPL Asrle] Jlee HEG wdr] o
A7 AHY R aco A,
3. A=t A{QIA} Q1A Ml

Lote] wE X150 FEE WA @4, AHY A7jet

Aol IR EAske Aoz YelAd k. digtR AT
dE2 A 719y el Tlsel AR A les
Fe] $Hh(Nilson et al., 1997; Wilson et al., 2002; Lindenberger & Ghisletta,
2009). APAF Ao mEd dF= A7 Hdol Hsf FA HE
FEe HolZlk shANh dFE= AtiFor mwgh 1z HEE o]
XE7lE &2 JAAVs S FAste BEF= H<QIth(Habib, Nyberg, &
Nilsson, 2007).

oje] W2 AFAEo] o]t QIX|kBke] FiRIZte] FESlY], k7|

T2 JA7IS wAC ZldsteE W 71de BelYl sl kEsigit

-

AAweete] Y Z]ALZ gt olEER AWEe g=dH, I F dF
SIAFEL o]E ‘M §A](Brain Maintenance) @] oA A5t L
A o]29 87+ kot el ¥ Hstet X W] Ido] QA dF

ARER StlF X715 uud FEwe HolAt, #HE AA gL



4 QA tt= Aolth(Nyberg, Lovdén, Riklund, Lindenberger, &
Bickman, 2012). &2 Wotd, #2 ¥ HEE fAsts 2ol dA7]59
FA el 71olgtth= Zolth o]ep Fedsto] sful 9% B ofgRo|E &

HIRS w3t 9 ¥ @St 9 ou] gEr AA7150 ZAEe AvEol

9rth(Head, Rodrigue, Kennedy, & Raz, 2008; Mormino et al., 2009;

2

lal

Villemagne et al., 2011).

HogA olg2 xWrl A Jle A9t dEel H 71l w9
AT A%S AFdoh su, k2t wd ¥ owst 9 & et A

FEolE  =etl d8E dA AHSE UEUAl de AL

By = oh(Riley, Snowdon, & Markesbery, 2002; Brickman et al., 2011).

filo

W
oEL
ol
ol
N

H o] 53 I25E dS5E= JAA7]E Aol 1=
ol Q1A AH]5(Cognitive Reserve) ZHEe] A|Z7IE HF ok 14
oAH]e2 3t ¥ Mo ¥k o] FHZo] A FA wden

ofojx]E Z& AAANZIAY &FE 4 de Tl (Stern, 2009; Stern

A= ske Aot A HHls2 THEERD THdEolrlel AFHLe=

249 & gk ol m% A%, Y9 B, 191 A4 A3L
I
[}

T 8% H ARHYA ATHREER Zol IA dHls EEol 7]oskes
Aoz AAAE of FAHASC] A dHlsel H2 A E(proxy)2A

=
o A LEo A 5| ARR R o] 2hth(Scarmeas & Stern, 2003; Harrison,
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Auls 7Hde] AHHE 4

|

gt =, A Vle= EEshkes 209 ZIAZE A dElEels side

Agstap] Qede Hol gdiet AAvlse B @ 2d aw

eAo] g Q 5}ch(Stern et al., 2020).
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A A7k AL A7 FAHA dEFE HAE A= dEA
2ktt(Berkman, Glass, Brissette, & Seeman, 2000). T&Eo], AF3]Z <l
AgeFro]l Q12715 AE Al 7l 4 Qvh= Hell FHEsto], B2

o

-

TF=olA AtelRFele] mrefRt o] Wyl Ao He gRlewm
2r-getth= AP Bl hth(Scarmeas & Stern, 2003; 59, 2015; Kuiper
et al., 2016; Kelly et al., 2017).

Asgelt Held, B AU e Al FTHL AL,

Ao AEAs ARe F AAA AT It Aoz odAA gt



e, 24 Zwel oEd SPNzE A8l A7 AekKelly et al,

2017). ol F ARRRtole] dA FWe AEH A wE AH wheS

AAA A=e T dAZIE HZO] Jofske AR sS4 E o
tHCohen & Wills, 1985; Hertzog, Kramer, Wilson, & Lindenberger,
2008).

s, Aslgele] £ b ZW F A ZWe Axd 4322 e

FA7Is Hoo] Zoftttes HollA IAdEls & 7oqg 7Hs4de

t] 2] =4 (Hertzog et al., 2008), ©]+= “Environmental Complexity Theory” 2]
WHAA olsigd 4 Art. o] o]Fof st ExTt A A= MU
gxeR &0 e AdES JAAH A=2 o el WA "drk(Schooler,
1984). ojwf, HF?t gold oyt A=o] FolAil e SJArEZAo]

APEE A Foth ATe] BFUSF o @e oApEgel aPEL,

Asd @Eel Aelshs AL AyARt o chr et A3L
AP v, 1 AR SolA o B oAEEe el w7 e 1
BolH A H w2 ash Bk

B84 B4 A37edY BAE Ui W2 AEAE Al
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QA ATl FRG BHS WW, AW2, NFAE P4

re

o=
Zor RHIEo] 20 (Churchill, Galvez, Colcombe, Swain, Kramer, &
Greenough, 2002), k@7|ox o]=|gt AlF7tAA o] EA Rttt FAE9]
ure] A $rth(Eriksson et al., 1998; May, 2011; Mishra & Gazzaley, 2014).
AR AHl T2 7HdE olet Zol QIXH A=y AvrH AA7tAaAo] M
Heo] EAoE &Fstal A 7lse AEHE "2 o A diete
7Hgol oJAstaL . om(Milgram, Siwak—Tapp, Araujo, & Head, 20006),
webA AbRlRtel= QIAA A=2 Foll A AHls HEel 7g 4 Sl
ZAog Ht Aeshd, tefRt ARlA wA " HIWRE H= ey
AR BES Zodste ARRRteio] oFA SHE BT ARRlA A"
ZoA Ae dAA Am= Tl AATs sEA R AESh= A
upetem, QAx|A =3 AyE AA7EAdS Fe dA dHls HE
714 & Sl

ARZEZE e dr] Q1A7Eel wAle Readprh g4 daEA

dehte e otk ASFld] Rt F@n wdr] Ax7)kel

HE7E QJIA7Ts wAle T2 va Hdwdo=w yehdes W
ARRlA EEd JIA7E Y] BAE o3 dFElM dEEA Hidd.
ol ARlAATY F2 Fx AATE JARIIEOl A} dd=
AT EokE, I QoA Bt IR A= AR A7)
gt Ateltelel ayeld P S8 249 Zoe=m si¥E
AHHZ Y, 2015). ©Eel, k97l ARRRteiet Q1A7lE Al digt

494 Q75e Asd @5 zead godxrt FAAGE] ws
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AAlsFaL ek (Carlson et al., 2008; Stein—Morrow, Parisi, Morrow, & Park,

2008).
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1. AFZ71A

A= SHRlel AFRH 4, A7FRE esto] gt EARKorean

e

Social Life, Health and Aging Project; ©]st KSHAP)' & &l A+H7HAHE
B3 KSHAPE =Q19] 419 Axt b3} wpof et =AH|n A9
dgto g ul= AFtadisturt Fsl= NSHAP(National Social Life,
Health and Aging ProjecH)E 7|5te=z AAH dAoltt. & dAftoAe=

= FEAGS K Lo 7Skl 9len KSHAP ZAte] 537t 604

o wol F ABNPAL HIFIGS BT 0} WS TS

A wote] Aol Qe =Ee A¥sh] fl& ot 22 A

&S Agstart. ) AA/AATE gee] Wele] gk A, 2) FF

WEAAYHANE SR E F D ] BASEHAHMMSE-DS;
Han et al, 2010) AA] 23 & JH HAdHT 1.5 ZFHAE olstz
BEJAAN7E AAEAY 2) kel 7]l AAKEAIYG, 2006)00A4
2471 Ag Be B71719 S ATt A APe 74 UES 5%
olgte] £P& HI HE, HEA WH(Korean Dementia Rating
Questionnaire; KDSQ; Yang, Cho, Chey, Kim, & Kim, 2002)-& 71335}t
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AAAEHARRE BEox WE AuE AR SREo2 ot
A4 2o H7HClinical Dementia Rating; CDR; Choi et al., 2001)&

AARE Axf <l Aoz WEEE= H9(CDR 05 &= 1)

&
I

X
b
0%
s
%0,
Fl r

=H0] e 4B BT, B ABS Fof LA AT} JAE

AT AP AWAA A £ES w99

L

o] AAE AAHMMSE-DS: Han et al., 201002 AA|5t41, 11 A7=
ARl AFRE wWHsSEZ] flsf ARgSTh o9, A3 TlF

=45t7] 917 QA AAFEO] WAL,

fio

As71e] 7% 24
1£919] gloja, mleleld Ushlel )% AL 919

HAHElderly Memory Scale; EMS; X
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A
S
S
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HAHElderly Verbal Learning Test; ©]s} EVLT), k<9l oJopr] 324
AAHStory Recall Test: ©]5F SRT), ©<= Rey =% AAHSimple Rey Figure
Test: ©]sl SRFT)7} AHg-=| ek

EVITE w9le] glold 2splel 248 A3 AM, 9uie] wol

2t Mo a5 AALR ¢ It (Christensen, Hadzi—Pavlovic, &
Jacomb, 1991). SRT+= ?t= QoA &t AP R FIAAS FA=
gF olopZ|E ORIl glem 24709 olopr] &(on] e oH)E=E
=l Sloketad & #HZY, 2004). SRTE= oy 22 &AL
SAEE olFolA Utk 1) S, 2) A4S, 3) AelL

SRFT: w9l H[9loj2] Asl7]e] 242 9§ AX=, 7129 Rey-

% ey 13
14 "':l"\-_s _'H.I.-. ok |



Osterrieth Complex Figure Test(RCFT; Rey, 1964)& =04 A4t
Tor WoleE ZAste] /NIE AHAbo|oh. SRFT= k919 A3t
AR B0 S50 AR A=0] 45 oA TestA #4450 e

SRETE AAE 19 432 AdUz Je5s shel, a2 244

=)

SASE TAE] Gtk 1) BAL 2) 37 31 D) AA 4, 3) Al BAa
Ageld 1Y AFE BI IS @ F, I 4TS AT sl

TR gtk A9 S D Al AR 27 A4 olF 20-308 A 5

ZE AArel A9 A Aol HaE E40 ARgstieH,
ArEs FIotd A3 7seS Wrgshe A71719 24 A4 (Long-
Term Memory Recall Index; LTM Recall Index)et 717191 A<l

Z]4=(Long—Term Memory Recognition Index; LTM Recognition Index)&

AEsteT. 471719 B4 A% A adAte] A A A5 47

A FHOE e § AR Aelm, gAY A Ask A
agAe] A A4S 2AZte] o FPoR i 5 e A4olck

LTM Recall Index = (EVLT 522 A7|2A 21-8-3)4H9)

+ (SRFT A438]4/16) + (SRT A 43]44/30)

LTM Recognition Index = (EVLT #<1/30) + (SRFT #<1/20)

+ (SRT #<1/10)

15 "':l"\-_s _'k.::-' L



SEEE
AR AA% 27
A7 AR AY S4= 99 "= General Social Surveyoll 4]

Burt(1984)7} 119tet RES& KSHAPOIA 35 Hetste] Argsigict. “Ad

A7+ Eotroke wf, Fagt RS A o243 AF ojoprlshe
MEES FEvtaYEle ARel TP SHthe HAeR
AREY 2717 SAERIH AREY 27w =g Ha

0rgoll Al o 687tx] Hilste s sF3irt,

A& e
Az HEL QAT THYETe diste] WER s

gete] WEl ANQAY 75 Bl AFAIAEC] SHA Ry
‘Quhp F oleprlsteAe] sl ZFstgt Udel T WE =
G, Aol & M), ‘Dol ol MG, @ 2ol T N,

25de] ?F HGH), dFdel g H(6H), ‘EFdol o= WTA),

AABE 45
QTR AR £ES EHS] 99 den 2e 67
@ o"el @ W ol Felshex ZARKAT: 1) o B

25l

G5HAEAD, 2) FuEA &5, 3) A&, AudA] &5, $%2 S),



4) Avl(el7h) BF, 5) AGTA BF8, F118] 5), 6) 9l AeBE
F @ gel @ W ol Aelshe

A AA(F =)l A7 AR, o] T @

g5 F R ARlgE 5

SERLERNDR- 2 D
HAEE 5 7y, 181

A A%e EFshAch el Al

. 19808 AMgstel 2 4ES SAstan. =@

Scale; Yesavage et al.

A BE Aol dsl E¥e ¥,

g WMeAS WA AT AA 0B HSAe @ 4w
9L&(=1)2] st A oAtslol Aol Atslgelet ol e

sig HolAfe] AF7E FARRILR F71e] 98| SASHH. ElL

amy Agel 99 acdom Iy BA o

W Q4 AR SRe Aedstm W 94 A AWt 3Tesla

Gl MAGNETOM TIM Trio; Siemens, Germany)®t 3224

2UL olgste] ¥ Gy ISP AR £2e Histun

WIS d8g FAvphe



2 odA7odE SMAn wWd B 4s A Aols sk

rr

A E T1 GAFMPRAGE; TR = 2300ms, TE = 2.36ms, FOV = 256 x
256mm?% FA = 97, voxel size: 1 x 1 x Imm)T} HH5Ho] AT E
AAlste] T2 A& WH3te] B WAt FLAIR 9AH(T2-FLAIR: TR =
9000ms, TE = 93ms, axial slice, FOV = 256 x 256mm?, voxel size: 0.9 x 0.9

x 3.5mm’, gap:1.5mm)& 55Tt

A713HQFMRD - Ar=e] ALt EAol= SPM12(Wellcome
Department of Imaging Neuroscience, Institute of Neurology, London, UK;
Ashburner et al.,, 2014)E AMESEAATE. 7HQ1e] T1 X FAkol vAFH
oz FEgH 2AGEAES wPoR sMY WY vzsdos

=2AZ FH, 4 Fuaoxe)E BT OHRF AS dEez ST U

Ay Huo A= SPM& %t LST(Lesion Segmentation
Toolbox) HZ 3.0.00] WdH =HH o= di1z|S(Lesion Prediction
Algorithm; Schmidt & Wink, 2017)& ARttt o] &are]&2 AZksh
HH dEs 7R 539 o Asks A=Y HelH=z ERlE
22X ~E I BHYo] o EFE SteE FAEHC Utk # dAFelA=

A7 T1 Zx gl Be T2-FLAIR F/dol ¥ o=

A

[¢]

IuEe Hgd Ao W AAe] 27 W Wy HuE s

TEH X AA W@ RuE Q1o FiE W FHICV)E Uy
% +
18 f':lx_! 'kl-..' L
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AS1SE 5  Effect(B) SE t p LLCI ULCI
-1SD(0.31) -0.25 0.05 -4.89 .01 -0.3308 -0.1634
Mean(1.45) -0.17 0.04 -4.43 .01 -0.2327  -0.1062
+1SD(2.59) -0.09 0.05 -1.87 .06 -0.1731  -0.0105
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Abstract
Social Engagement Moderates the

Relationship between Age—related
White Matter Hyperintensity Volume
and Episodic Memory in Older Adults

Seongjae Park
Department of Psychology
The Graduate School

Seoul National University

Episodic memory, which shows accelerated decline pattern in old age,
predicts instrumental activities of daily living@ADL) well so it is an
important factor for independence of daily life and successful aging. White
matter hyperintensity volume, which increases according to aging, has been
reported as a risk factor for episodic memory decline. Meanwhile, social
engagement has been reported as a protective factor for cognitive function in
old age and has been actively studied. However, few studies have explored
the moderation effect of social engagement in the relationship between the
level of brain pathology and cognitive function.

In this study, neuropsychological test and magnetic resonance imaging
were performed on 163 normal elderly people to measure episodic memory
and white matter hyperintensity volume. As measure of quantitative aspect
of social engagement, social network size, contact frequency, and social
activity level were investigated. The present work performed moderated—-
mediation analysis to examine the moderating role of social engagement in
the relationship between age—related white matter hyperintensity volume
and episodic memory.

As a result, the relationship between white matter hyperintensity volume

and episodic memory was moderated by contact frequency and social
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activity level. Elderly people with high contact frequency or high level of
social activity were found to be less affected by the white matter
hyperintensity volume on episodic memory. These results suggests that social
engagement may contribute to cognitive reserve that explains the gap
between brain states and the level of cognitive function.

Keywords : Episodic Memory, White Matter Hyperintensity, Social

Engagement, Social Network Size, Contact Frequency, Social Activity

Student Number : 2019-23717
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