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7171 Wt )d], m=drlels AA 9 A4 Vs E0] AdtEe A &

=, WA AT S5 22 gdst dds dds do 2 F

o) Fol Aol RSk AFEA BATY S G A0)7] W, ched
& BAN S BAR @ A H A E AX 8 BERY S

WA ZdE FFHA717] off€u. 1604 Ao w AAg
HRS (Health and Retirement Study)ol] W=W, 604 oA w25 F

43%7F " AQl 1 &E7FS vl B39 31 (Perissinotto, Stijacic

o]
=

=l

-

rr
H

Cenzer, & Covinsky, 2012), Yo7} 542 157+ H 3
B &2 A& F7tete Ao ®E YUE% T (Pinquart & Sorensen,

2001). WA 157 +d7] 2% (Cacioppo & Hawkley, 2003)

T 719948 A3} (Ertel, Glymour, & Berkman, 2008) %] tjxAel 93
Qelog #{3|a, AAAso R 213t ALE (Shiovitz—Ezra & Ayalon,

2010) ¥ AwtA <l A7 AEje] A3} (Cornwell & Waite, 2009) & -2

= 7kl Z1ofekaL, asgdel BiEE= AE e ARG <
A71sol FAA FEFE A= Aow YeEth webd, =dr] 1%

2. =d7] 1533 JAX7E 3t B4

7] aEge AAV) s Askel AR dds ghen A%
- (Gilmour, 2011; Holme, 2000; Luanaigh et al., 2012; Schnittger,
Wherton, Prendergast, & Brian, 2012)¢] w2 1572 719753

FoY, A5 Xt QWAL AAIE FEa A Apa)



Sz ZloR gegn usE wd7] JIAREE S8 Hele
2R &HA g, 82370 WA RS o R 4d T AT
(Wilson et al,, 2020) 5 QPg A}, 714 39 a54he 49 7F

Q1] 52

o=

e ALZE o =3 wkhd i
7+el WEE o =shA FEskguh 3 1=7 £S5 dxslo)nH
(Alzheimer's Disease; AD) 9] ZH S {314 9 F3h= Aoz

S, A9 10%9 157 Bt w912 318 10%2] w9l n]dl
d=stolmrgor wbdEd gEo] 2,14 =94t (Hawkley & Cacioppo,
2010a). =g, 1532 d=stolmr e Fo fPelor #3= ¢
2%} (Diniz, Butters, Albert, Dew, & Reynolds, 2013; Geerlings et
al., 2000; Speck et al., 1995) Bt} & =3lo|mg 2] WS ] 2z =3}
= Z o2 YEegt (Wilson et al., 2020). 17 A 3o w2, 115 7}o]



3. wdy] LEAH A5 7 BAY AFEHA A%

&= oF/|ste Aow LA Qlok AyAT=ol WEHE, ARA A
el 7iRle]l Zltietes =8 75 TFHoA Esta Axe A4st
H o] 4 AATE AEHA Qo7 Fgste] FAA FA 9wk
S o}7|8tal(Cacioppo & Hawkley, 2003), Al%d8k— =8t — -4l
(Hypothalamic—Pituitary —Adrenal; HPA) %3} w23 AS 279 314
71t} (Hermes, Rosenthal, Montag, & McClintock, 2006). ©7]# <l

HPAZY w7 ZAAe 848 s AEdA 322G WEAA AN

22 A AT Aol EARRIS fdeto] " AA L] Al E of7] gt
EZE HAAE A= s 5] S5 9 Jujwsiel Ada
of, ¥ &4 9 AZHIAA HAE oFlste Ao yEhgt(Liy,
Wang, & Jiang, 2017; Y. C. Yang, McClintock, Kozloski, & Li, 2013).
Tk v ARl nEZke Aldy dgk 9 BMI, FelAHE A, @skd
A T #E 98 ey Aol =31 (Hawkley, Masi, Berry,
& Cacioppo, 2006), ¥s®A A4, i 4 ASSFo
AHS =ol= Aor deA th(Momtaz et al., 2012; Thurston &

Kubzansky, 2009).



Schmidt et al., 2005; Smith et al., 2011a). WAHHL Q1 A]7]52] A
sb Wk ofyel w53 9 23 A AAAAE b Zow Y
=4 (Dong et al., 2017; Nakagawa et al., 2015), o}z W3t <z}
L A G s == P - B 1 74 7R S o S e B N =1
(Fornage et al., 2008; Raz, Yang, Dahle, & Land, 2012) ¢4 IL—6,

IL-1, CRPS} & 3 934 APo|E7K10 §314 wlo] W 529 3

b mAgEe Wy 99 W e Fohe) feld 4N s
nelo] wheh WAgwY FAYeNA AFW] FFo] A A
e o 5 e
N73¥Y AN B BFH

wAgEe HAe JEo Wael A6 me F Xz T

T, Wwlo] HAZREE o 10-13mm EoF YA = A=
=y Al WMAW N (Periventricular White Matter Hyperintensity; PVH)
o7, I 99 A gl AT Ae= vdst AP
(Subcortical White Matter Hyperintensity; SWMH) &2 S Ft}h o
e HHAskE Sl Aol whel A 9 /1X]7] 5ol mA] = g o] Ao
Al el Zow dEA Qledl, 53] =5 vlEE 71l

<}
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(Alexopoulos et al., 2008; Krishnan et al., 2003; Thomas et al., 2002).
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2 +=d| (Biesbroek, Weaver, & Biessels, 2017; Bolandzadeh, Davis,

Tam, Handy, & Liu—Ambrose, 2012; Smith et al., 2011b), ¥Ho] o]

w g gdelut wAsty] mrks KA Fug gds gele) gEE 7
S0l i, AAZ F oo g o] Azt i A e
7] W] T Qoo A% WA wF QAAFH] dFe FE Qo

2 oAXI,
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Ao 7 tl At (Antonucci, 1990; Harris et al., 1981). A3 o u}
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1. 97 7R}

B AT b @A AEH A% sl o)

o

ZAF(Korean Social Life, Health and Aging Project; ©]3t KSHAP) &
Fol RYEAY. KSHAPS eh==q19] 4k A3} w3t fAdof gk =

AV ATE 918 201158 ABE sfdxAtz, v Al7tadista
7} F338k= NSHAP (National Social Life, Health and Aging Project)
2 Jlmow AASAT. B Arels @y wEAY Las Keol 7

N

Tl KSHAP ZAbel 33k W 604 o]/%ke] 73t wRlo] Frojsiqlth.
A7 e A fle 4 =3 e wole A SlEl vt

7o 715S AE3599 v (Christensen, Multhaup, Nordstrom, & Voss,

1991). 1) AR Wo] AL A5l FFL WA F 9

o] wqlo] A AARe H FdE Gl sl

AHMMSE=DS; Han et al., 2010) °llX B =1#] o) (1.5 =82} o]3})
7h AAREAAY 29 Tl HAHEHAY, 2006) oA A ol skl
THCEFA M-S 5% oleh = Kl g 2l W BeA Wy (Korean
Dementia Rating Questionnaire; KDSQ; D.—W. Yang, Cho, Chey, Kim,

& Kim, 2002)2 M &3atd a1, o]

il
=
oft
o
f

g Av B4 AN

= o
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o} A4 Avl H 7} (Clinical Dementia Rating; CDR; /3] 5. 2001)
o Q1A Eol ekt ¥y s 49 (CDR 0.5 & 1) 94
o)t AFoA ol AW (HAZNE, HELD, FHST HAM) o] wHE
T F5F 244 ALdstith gt 2 Aol s dAst
AHAE zt= For dyA 2 (Donovan et al., 2016; Hawkley &
010a) 8 &35 wiAIste] AA 7]zl et =dr] a5zt
a2} g ol & ¢l w=Ad-=3FHE (Yesavage et al.,

1982)elA =] & (T4 214 ©1%) (Jung & Kwak, 1997)& Rl
S J7HAEe AR EAACA wjAlsklth ool weEl HFEAoR

re
2
4
rlr
>
o
=
%
=1
sy
Q,
=
=
%
=1
ox,
ol
o
Au)
o>
1o
1o
e
oty
1o
ol

1= FEE A9 s=w UCLA 157 H % (Russell,
1996) 2 F4HUT. ol 157 wAdd 5 JHEA e 157

S B =Hs= HEE (Wiseman, 1997), “Ue= Ea JAZ 7o)
=7, ‘YU A Aol itk “UE A SR olFdlTeE AMEE
o] At et 2 AR Y FFEZ FAAHY Stk Hrke dE 14

A (1) HE AT 2EvAR) 9 4% PAE HE o] FojAn
FHe A 809w W57 ¥24E u%g FFo A4FS Uehd
ool HE: @A b 9 ASHR Y A Rnd 15 HEo)

t} (Goossens, Klimstra, Luyckx, Vanhalst, & Teppers, 2014).
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T e T O30EFY AV BHiu AEAYL x=deeHE

(Geriatric Depression Scale; Yesavage et al., 1982) % =45
=

~

T3 HLoA TR UAE &S P & ddEskeE dddoew 21
o] Ab2E (Jung & Kwak, 1997; Spreen & Strauss, 1998) of] w2} =
AFNAME TR 214 o4 RS E4 A A9kl T

2.2 AAAEYHA} ET
A7 ol Ao A A7)

ofr

FEE shesha Al of ¥

= #EHs7] gal o] A A A A (Mini—Mental State Examination
for Dementia Screening; MMSE—-DS; Han et al., 2010) & A A] 3} ¢}
OEo] Fozte] Qx| 7e& oy Jdo A MFZHo=z FHs] 9

B I ke S Py

rlr

Helo} s Aslolr)s, Fr)5e S

’

A% ZAbEe] AAH gt

Ast71947)% =74
91¢] Qloj, wele]n Astr]or)5S S5 9 1

ol A A} (Elderly Memory Scale; EMS; X<, 2006) o =% =9l

il =<l

N

ol

Aojars AAF(Elderly Verbal Learning Test; ©]8F EVLT), o]oF7] 3]
Ab AAF(Story Recall Test; ©]8F SRT), ©@<= Rey®d FHAF(Simple

Rey Figure Test; ©]&} SRET) 7} A5t

EVLTE QlolA5el it a7lei)s 542 sl Qa9 o
01%%% gs_llé\_ 1:!7_1 Q/E}-a‘]-% IL]J@—OE— E@‘é‘}'% @A]‘O]E} %Oi%%% 6—]{%
E53 AES F R AEY, aEsS 3, §E, HAE
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F4st= A71719 34A 4 (Long—Term Memory Recall Index;

LTM Recall Index)$ #71719 A2 A4 (Long—Term Memory

Recognition Index; LTM Recog Index) & AF=3F3ith. #7719 314

A= NE a3Ae] AQJEY deE A4 A FHeR Y F
et Ao, A7 AJAFE AE 2734 A AFE A7
Ho FHO= vse ¥ e Aot

LTM Recall Index = (EVLT 522 A7) 2 2A5314/9) +

(SRET AA84/16) + (SRT A <13]4/30).
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(SRTA<1/10)
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60; K-CWST=60; 4<%, 59, & Y494, 2012) 8 48 A= 9
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oh7b vk WY ATFIbAe] atol AP AT, MIY ARE

=g HPFAEA A= 3 Tesla 27|78 G410 (MAGNETOM

X

Trio; Siemens, Germany)E ©]&3to] g 5383t 2 A= 9
A WA ko] AFALE AolE Suigtele TR T1 AxEA
(MPRAGE; TR=2.3s, TE=2.36ms, FOV=256 x 256mm, FA=9 ",
voxel size 1 x 1 x Imm) ¥} 23 o7 7|HS o] &3lo] HZFN AT
2 9AAZI= T2 FLAIR A% 94 (T2-FLAIR; TR=9000ms,
TE=93.0ms, FOV=256 x 256mm, FA=150 ", voxel size 0.9 X0.9 X

3.5mm, gap: 1.5mm) < 2538k Th

3. ¥4 WH
3.1 HIZ A5 £4

T4 A7 eH Y A= dAEe F42 MATLAB r2018
oA Adx= SPMI12(Statistical Parametric Mapping Software;
Wellcome Department of Imaging Neuroscience, London, UK) & A&
SERL TN

WAYH Fo= 7] T2-FLAIR 9/l LST 2.0.13 &
vk~ (Lesion Segmentation Tool; Schmidt et al., 2012) 2] HH o= <&
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veFoR, o =ES AA W FIe] ALVIN wk~A9} Inverse
ALVIN w35 A getd S¥4 FHe Hwa Jdst 3o $1A§
e ¥uE 747 54 4 Atk (Kempton et al, 2013). ==€ A

A WA Rulel 54, A5 G0 AW B3 BF 3

Hd= BAs] flel 21(Log) FrE #A&ste] ®ekd gho]l 4
ARG S STk

Intracranial Volume; ICV) & FA 3T} afjm} By=
CAT12(Computational Anatomy Toolbox 12) & AFg3le] F4315 11
sy Foe) slint Fo= Tl U AA By E o] BASEITH

3.2 A 4
TR E 25 = IBM SPSS Statistics version 258 Hayes(2014)
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E 1. A7 71 A7FAgH 54, A4 2 A 84 S3A

3+ EFHEA

AE (1717, o] 1 102%)

A5 71.87 6.79
WS At 7.23 4.25
AEDHE 36.18 9.04
e 9.40 5.62
MMSE-DS %% 27.14 2.08
AAdE U AtEE%e] g vE Faak 6.89 0.90
AtE AT A7) 3.45 1.59

Qo)A 2] Azt

AT F7EAe] el mE A FASH 54 W FA, 9wy
Wel wush AZADAAL o, AFH WAL 5%
st EHlsty] e SHEE (A8S AAsklth Ak 2200 AA
Holoh 229 Adel| wEd, @ o Avkabe A"y u53 A
1
up 3o} AbS A F7]oA folet ztolE HolA] kokth W <
2 P M=9.13)°] o34 M=5.9) 2t} Fu]atA =%th(p<0.001).
Az o7l Aabellds Aol wet fost FAtel7 dEbtEd,
TMT &3 A9 AolE vlud Ay HdM=-0.24)°c] o4

O‘L
)
=2
2
10
N

Eal
2
_‘_,
FPN
::1

ot

=, daerls 9 AEFAA 8, M 8 A4 =9, A4

o

(M=0.12) Bt} F=84=F0] =ghvh. 24 wdyin Sx sds 9
ofeo] widwwiel Ry 7], AA WA Fael F= o A Fy

frojmetAl o & @
M= ASE yebwtth £ e Aol w=w, wf9-zke} 8 Ak
A4 (M=0.97)0] 34 M=0.75)°l B8] o 3k (p<0.001), 44Y
Ul 2SR et digt RiEs oA (M=7.0D)°] Fd (M=6.72) Xt}

(Total Intracranial Volume; ICV) ol = FAd o]
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E 2. F8 HASY SAHpANAY A=A}
ol (102%) &4 (71%) t

A 71.32 (7.09)  72.65 (6.29) -1.26
W Ag 5.9 (3.77) 9.13 (4.19) — 5,29
a5z A 35.39 (8.57)  37.32 (9.62) -1.39
RLESR R 0.40(0.6) 0.66(0.52) —2.96%*
Zu A Ay By -1.60 (0.42)  —1.47 (0.35) —2.18%
sk WAy K3 -235(0.48) —2.19 (0.45) —2.19%
LTM 34 1.78 (0.45) 1.67 (0.48) 1.53
LTM A<l 2.45 (0.25) 2.45 (0.28) -0.04
2AEF 4 1.33 (2.31) 1.32 (1.36) 0.02
T34 sdHT 0.25(0.95) 0.18(0.78) 0.55
TMT &3+ 0.12(1) -0.24(0.5) 3.1
fut -5 4923.83 4527.87 -1.69
5] -3 0.59(0.06) 0.63(0.07) —3.51%x
T U AA 5o 1.33 (0.09) 1.49 (.10 —10.235%x
ALs|AAY A7) 4.18 (1.63) 4.46 (1.62) -1.15
ZR1H 0.75 (0.43) 0.97 (.17) —4.60%%x
et ti3t W 7.01 (0.82) 6.72 (1.00) 2.00%

FOEAFAE ol Ae AT A FAE ol

)
T M8
3k
H

24

L LTM slak=47]719] sl % LTM All=47]719] 4217 %
4 BT =NT 34 AN B

, k% p<0.001, ** p<0.01, * p<0.05
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o} AHE ws A (r=0.37, p<0.01), WMAHW X3 (r=0.22,

MMSE-DS %74 (r=-0.35, p<0.01), &71719 3|A4AF(r=-0.

p<0.01), AMAAF(r=-0.4, p<0.01) 2} BF ¥4 A#S B, A5 =
Zhl Wl 1A7]s ZE7E O Wol yehde o ¢ v E=S A%
WMAYH O Kol FZ Ay (r=0.55, p<0.01)& Holal, th3t WL}

24 A (r=-0.19, p=0.012)% HY T AdFS MMSE-

DS(r=0.44, p<0.01), &71719 A+ (r=0.33, p<0.01) % 1%
T(r=0.49, p<O.0D e s AF FFS, & FoHde FH A
(r=-0.24, p<0.0D) S ®AY. 15 ST T+ o4 44 4H

(r=0.29, p<0.01) = Ho] A3 A7 (Donovan et al., 2016; Hawkley &
Cacioppo, 2010b) & L A|8t= A5 HGth AXA| 7572 #A M=
717190 DA T} F-24 4T (r=-0.16, p=0.04)& B0, 7]V
o AT, ol HAALYE AES AT " Ve Y37
= 9

o] F4 A#AAE Zh=vh= A3 AT (Gilmour, 2011; Holme, 2000;
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Luanaigh et al., 2012; Schnittger, Wherton, Prendergast, & Brian,
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9. 949 157 FEH AT #ANNA Uehd wAgA] wjsjast

¥9-1. wi/ldHsrE AA WAYH Hyd 2 (M=WMHv)

X—M

Outcome MoY Direct effect Indirect Indirect Indirect
(2) ) (b) © effect effect effect
() LLCI ULCI
%/[é\/ISE— —1.28(0.5)* —0.02(0.02) -0.01 -0.04 -0.001
LTM3] A -0.32(0.1)*+  —=0.01(0.001) *x —-0.004 -0.009 —0.0001
LTMA 1 -0.14(0.06)* —0.001(0.003) * -0.002 -0.004 -0.0001
0.01(0.06)
StroopZtd  0.71(0.4) 0.04(0.02) = 0.001 0.0002 0.02
AN HAAE —0.04(0.2) —0.02(0.01)* —0.001 -0.007 0.004
TMT 0.15(0.12) 0.01(0.006) * 0.002 -0.001 0.007
. #xx p<0.001, ** p<0.01, * p<0.05
LTM 374=271719 34245 LTM AJA=271719 AJAAS; Stroop IHI=2EFHAF 1HA3A 5
FAAA=AE A A BRAS TMT=HE Q7] A4 Bads

LLCIL: 95% A F-zrell A 83t gk ULCL: 95% A1 F-7boll A Abst gk
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E9-2. /st 64 9B 3¢ 23 (M=PVHv)

Indirect Indirect Indirect

?;M (();)t come %TY I(D(gect effect effect effect effect
() LLCI ULCI
MMSE-DS -2.1(0.75)*+ —0.03(0.02) —-0.01 —-0.04 0.001
LTM3] A —0.43(0.2) —0.01(0.01) == —0.003 —0.009 0.0002
LTMA Q1 -0.2(0.1)* —0.001(0003) * —-0.001 —-0.004 0.0001
0.006(0.004)
Stroop?Hd 0.92(0.5) 0.04(0.02) * 0.005 —0.0003 0.002
GXA] AR -0.14(0.3) -0.02(0.01)* —-0.001 —-0.007 0.002
TMT 0.17(0.2) 0.01(0.006) * 0.001 —-0.001 0.005

= wxx p<0.001, #* p<0.01, * p<0.05

LTM 374=471719 &4A4; LTM AA=471719 AQIA4; Stroop IHI=AEFHAF 1A
FAAHAA=AFE T34 AL BRHF TMT=4A=2 Q7] HAF 5dH

LLCIL: 95% A4z el A 83t gk ULCL: 95% A1 F-7boll A Abst gk
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® 9-3. WA} st

LEEERR

(e}

h -

23 (M=SWMHv)

XM Outcome M—Y Direct effect Indirect Indirect Indirect
(2) ) (b) ©) effect effect effect
() LLCI ULCI

MMSE-DS -1.59(0.6)* —0.02(0.02) -0.02 —-0.04 —-0.002
LTM3] ¢ —0.4(0.13) ** —0.01(0.005) * —-0.004 -0.01 —-0.0003
LTMA <1 -0.17(0.07)* —0.006(0.003) = —-0.002 —0.005 —0.0002

0.01(0.005) *
Stroop?ZHd 0.9(0.4)* 0.04(0.02)* 0.01 0.001 0.03
S2A] AR 0.005(0.2) —-0.02(0.01) = 0.0001 —0.005 0.006
TMT 0.2(0.1) 0.01(0.006) * 0.002 —-0.001 0.007

. =xx p<0.001, #* p<0.01, * p<0.05

LTM #4=47]79 8424 LTM Ad=47171%] A% Stroop Hii=
FAARA=EE B4 A4 BRRS TMT=4 /] A4 5485

LLCI: 95% 412 3ko| Al 8kgt #k; ULCL: 95% 12| -7kel| A Ast gk
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¢’ = —0.004+

1=z I >| 71719 3| 3A
|  c-—-0o01+

a3 3-1. 1573 A7|719 34A e BA A BAgHe] wfad
F.a=X-—>M; b=M->Y; c=24d &7, =3+ wi7l&a 7. ##p<0.01, *p<0.05

¢’ = —0.002+

‘ w=z | >| 71719 A%
|  <=-0001*

a¥ 3-2. 53T A71719 AAA G A A HAYHL o) &z
F.a=X-—>M; b=M->Y; c=24d &3, =74 "/l a. «p<0.05
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¢’ = —0.004*

EER R

a=0.01*

=57 >| 71719 I AAF
|  c=-001+
a3 4-1. 15739 Z71719 34A T BA A gt @AY AHS] e
F.a=X—>M; b=M->Y; c=24d &, =3+ w7l a 7}, #+p<0.01, *p<0.05,
¢’ = —0.002%
w45 Bgg
a=0.01x

1=z >| 71719 AJAA
| = -0.006+
39 4-2. 15743 A71719 AAA| 2] @A A Qs BAEH L] /) ey
F.a=X-—>M; b=M—->Y; c=34 &3, =3+ wi7jad}. =p<0.01, *p<0.05
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o #AEE, sNd Fyo %2 HA7e HEHE A A5
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Abstract
White Matter Hyperintensity

Mediates the Relationship between
Late-life Loneliness and Cognitive Function
Differently in Men and Women

Hyeyoung Park
Interdisciplinary Program in Neuroscience
The Graduate School

Seoul National University

Involuntary changes in late life such as death of loved ones with
decreasing social networks or retirement constitute part of the
vulnerability for loneliness. Late—life loneliness is defined as
perceived social isolation and has a critical impact on mental and
physical health as well as cognitive function. Men and women have
been found to have different response pattern to social isolation; men
are more vulnerable to stress in social contexts. However, findings
on gender—specific differences on the association between loneliness
and cognitive function and its underlying mechanism remain sparse.
This research examined to confirm pervious literature that men who
feel lonely are more vulnerable to disease and cognitive decline than
woman. In addition, we hypothesized that white matter hyperintensity
mediates the relation between loneliness and cognitive function only

in men, but not women. 173 cognitively normal elderly in a community
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setting were recruited, and data on neuropsychological tests,
loneliness level, volume of neurological lesion from structural MRI
were assessed. Results indicate that loneliness is significantly and
negatively correlated with cognitive function, and the relation is
mediated by neurological lesion only in men. These findings suggest
that men are more vulnerable to perceived social isolation than
women, and white matter lesion is a possible neurological mechanism

of loneliness—related cognitive decline.

Keywords : Late-life Loneliness, White Matter Hyperintensity, Episodic
Memory, Executive Function, Moderation Effect of Gender, Perceived Social
Isolation
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