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2adY 4EAPLelF B9 A
25 9 4 4% €3 L AAY5He BAy

29y %%ﬁ@“ﬂz(logopenic variant of primary progressive aphasia,
IVPPA) 2 AlAEHAA Aoz ity 559 9 59 5o #EEnh
IVPPA: 114 Agh ﬂoﬂc t’alﬁc Astel ¢ F7F & ¢ SH AEE Holw,
ol &% %A W AA75HLE #FHHo] Q). A ]j]_f?r;é}/do IvPPA 2] @A =
& 7]5=0] 0}‘47] o], ] 1?5_} T EAS Ao E 113Eo gt °]°ﬂ 2 A
TolM= M A (s, 2EAY, TdEel7DelA IvPPASl HEEel 4 SAE ¥
Wk, &% W JAAV]s#He] #HAGES EstaAt sl

B odAgds 337 AFR, IvPPA g2 329 (FA 151, O%** 177
72.0918.074AD) & tdoz vt 2 Am FHE 93
Korean Version—the Western Aphasia Battery —Revised) 2] "41-‘4 al :L‘jJ
A2} N—SAP (Neurologic—Speech Assessment Protocol) 8] %217 A=
Sy, Bal gaol uEmi wairol 2oL o :[LTO}OAOUq AN 7 1;1
HEE sto] 545 J—EJ]"‘P Ho Ad A we FHRIFUT. sl
UPDRS (Unified Parkinson's Disease Rating Scale) Part Il &4, QIx]7] 5=
SNSB(Seoul Neuropsychological Screening Battery) — 11 A %Z AF&-35F% T

A7 Ay WwPPAS] #EE W d EALS IHAY FAleA M FrHFe
u, Al A 3 Aol ZhA) J‘v«] S 7]1s Aow sdn. 53], sl
Aol A1) wstE =, A AT B3I A —%57]—‘5‘«] Fegs wgkonm o
< UPDRS Part Il Aov =9 A&} 70

5 A 9A 71 fos daaAE /3\2 , 2EF %

01]’\1 ARbeT7t ASTs dEsEs faska, st %*]GL 7}'72&4 ?f%i,
g el ?1217]% 4y *J%%ﬁ]% +3571%% A Fol 2AHAT.

2 AFE B3 AW FAleA IvPPAS &Sl sk AAES
4 A A Vs dASA BEEs AT 53], JA Vs Adkes F
A A7 (dementia with Lewy bodies, DLB) 2] FE2|2l Qx4 EA]ol= 7
A9l Ayt IvPPACIAl FolaA Wel (Lewy body pathology) ¢l 71%] 7Hs7d
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1. A&

T

1.1. o] &3 w7

a3 A o] = (primary progressive aphasia, PPA) S Az 3
o] A7t FreAs AFHAA dFdoltt. PPAE 1947
o}, 20417] Fute] HojMok 1 el FHHJT . Wy 2] @ dzt
919 T A 7)so] Atdor BEHE Ao AP PPAE Al 7HA F
& (variant) & 7FAW, 7} Wolg L a7t A4, AdHgd 54 2

H)-5-343 Az 8 Al o] = (nonfluent variant of PPA, nfvPPA) & =84 d3l g}
A %W % (agrammatism)©]  FH  EAolt}8 o] wWolge wWASZ (apraxia of
speech, AOS)& EWker 5= glom, o] Qg =& W&HEr7 ey % g, a5
st o 2= = A5 (left inferior frontal lobe), A7l (frontal operculum),
A ¥4 (insula) & E§ates AV AYE FHY (perisylvian) & 9153 #&#o] 3l
o, Ak o2 By Wl (FTLD—taw) & A@E A vk, &=3lo] w1 (Alzheimer's
Disease, AD), FTLD-TDP A3 ¥9] A#gw Busop' o, wabr nfvPPALE 7]
Z Hglo] whgl W AHAebE] (progressive supranuclear palsy, PSP) HE& 32 7] A
WA (corticobasal degeneration, CBD) &2 #-d & 4= 9l

olu] g bzl g A o5 (semantic variant of PPA, svPPA) ol A= 2]m] =] 2] 9]
g g oldly Aol FreAgtO dRea SddA ngF A AS5F
(anterior temporal lobe) ©] 915 H Fo] vYepbd, F2 5 oA o & 95
o] AP, svPPA #Ae] divksi= FTLD-TDP C3 WEE 7M1 9oH
FTLD—tau % &=3to]# W (AD) Wl g #lo] lup>!?

€ e
4

N b

Ukl ka2l o] <= (logopenic variant of PPA, IvPPA) & v % Z Lo
FEB7] A& ofgo®m, o] 3] ofHF = webdstr] FA4 sol fiaEzel
S0z AgEdh. o]z Ad Wyd g3 =y F&HER Qs WPPA Mdol %

H
&t7] oldeol FF nfvPPAZ 2% AaE 2 PO weko] o]8) (single word
comprehension) & Z7|oll= Bl 2] FA =Y, W Ay vEo] 7)o FHAg
T 1 2 olsigl mepdstr]e]l oEeE Holn, &% A (phonological
processing) 2 #¢] 719 (working memory) &) €4to] veRdTH M et ) gt
HogE #= 354 Y (left inferior parietal lobe) 3 &= ZAFZS53] (left posterior
superior temporal gyrus), 5774 A& %94 (temporoparietal junction, TPJ) ©J| 4]
Aol et Wyggd o d=sto|uy (AD) 9 A7E Hol, AFof oful



Zol= Zepas AAAF o] HAAGC. T ADRY #Z An|gky o

perisylvian) T+ #= F74 ¢ (left parietal lobe)? o] ¢ Wo] A 11,
ZOlE (B —amyloid) &} #21AHEFS- (hyperphosphorylated tau, p—tau) & =24 o]
g’ s, g [vPPAA = Fo]lAA ¥l (Lewy body pathology) 7} 8

(left
oty
LhE}
LhE}

g 4 Qup® o]l aA (Lewy body)E @ —AlFZ# 9 (@ —synuclein) 9 A< u
AR SAARID N AE Yo =HE A9 FE FoliA A v (dementia
with Lewy bodies, DLB), 371" X9 (Parkinson's Disease Dementia, PDD) & 2

Hege2e gy dxsto]my (AD) EAbellA o —AIFFE Q] 39 Ftel

w2}

EF9-(tau) 7} QA8 &= % IVPPASH AD 7He] ABA L AlGed Bada Qo .
kAl AT v} Zo], dmrA o7 FLEFofl (motor speech disorders, MSD)

+ nfvPPASl 5Ho=® oAFt T2} H svPPA 9 IvPPA #8284

] &

oAM= MSD7F @At Baurp EA4300, MSDE A14es &Aooz Qg
el (speech disorders) &, & At=& 9t Alg, =289, 24, J&q @A &

A 7F g T
olgfst & Swe] EAS AHE £ Q& U] ARZE FE % (speech r

54
At ¢4, WAiE (speech sound) & FAGHE QA4d= &

9} 4 (pause) o] AFH
(segment) ¥} Z4 5 (suprasegment) ©] Ut} A E53 #Zo] FE3 F
&7 (phoneme) = 487 247 AoHE whd® E3xo g EAsHA Eal=
A, e, S5 W 4 5 2EEA 94w BERFIGY. o] F wEr 48
A i A% PTFS v hEFHQ FEAEF Qo dELE xHs =
O 2% W T % (speech intelligibility) & 7§ 4 o, o] E3] Fo] 9
5 58 4L 7 5 Ao
Goldman—Eisler (1968) & #&EE 28 13Hy 4 7702 YrelS o
T 2EEE Zlo] &R 2Hd ¥ andolgta TSI wEks 4 5
et 242 BEE AGte| AeHolgta & 4 Qith W 54 AFoA] AREA
AHEEE SPXe 3A TEEe F 5402 s F dn gEEE 25 T
A s BF xshske A )oF H FE AL S

£ 1 (total speech rate
A

A
(articulation rate) & &3l #43ttt. € 5 SAHAZ+=

ate)

PRy
=

Ir

HHI%E (pause frequency)”F Slom, o2 U] AT A= 4H]& (percentage

of pause) & &7 =A g0
712 Ao wEd, [vPPA SRlE AARdtol BlE =9 dEEES W

n&t

& AwE dglow, guld EIh WPPACA B FopttlanaaniE o gy

A delA PPAS ofgH 4 EAAS AHE Ay, IRE5E (vPPA) 2 M
(nfvPPA) o vl Add oz e AA7He Bttt 53] o] & 7H(inter—word)

-
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oA v Q= Apol7k vEbst=Hl, ol IvPPAS] i3k WY 5O R <l
o] Abelofr 71 o] yehd Zolgtal sAsdnt. . e TS Mol
s ATl vle) TSR m@a, FAZR Ao, fu g EI gt
e g SHelA AdRtE A3l RuHE Sl 2 9o AT g e
o], $5%, e &ntd AolE oa_lism”

dEEe 4 SAS S e A= AA AEE(spontaneous speech)

9 917] (oral reading) £ s 4 QLo Wl AH] SUAAE olF Hgus el

gEaslE FRe)E ool
AP QA A, 3, YL, olob] B was9 2e S

LT, o] Agjol} olopr o] 5 g

AR olelg A B ol W e el MFRYE FAD + 9

w55, sl Yol dolwaA, AE A W

o3 B4 Wed F A4 W doln el e Wl Wi 7}

1 AT o] AT wE A wakel Sy

q o] %1\51_36,47.

LR Q7] A

30 ¥
o
Ir
OZi
UN

o] fFHo uwz} xpo]z} %191%'3], &ZXH, ‘i]re F=F(single sentence) BT} g+
(paragraph) oA @&z o] Ax7 Ha, Ao o] AAHJ. BA, Hol7t
Fe EAET 7 el AR er 4o dolrt FrobA, o] AojdaE wE
b AR AR o] A or HgeeE o] Trgen JAl, 917
AE7F 9al Qe dojF el wEh gzt xpelrh Ye st geyg 91715
3 ol ARE AA EwEE gxd ¢ gla, ERAAE AHEE 7 gtk $
AE 7RIt
ol gt HAEL FAFSHHEAM L 242y SRl 15 AR A2 e 2t
(2" D). distelM= 24 A=o] ==, U]% At Slal =% o H
©] 3] (phonological input lexicon) @} &u] AAE AXA B¢ 21832 F7] 719
el Adgt o whgo] y8S AT, olw -4“] AA, A3} 719 Fo] AHEH
ok ygo] FHjEYE 52 =8 o3 A (phonological output lexicon) &2 RHUA &
ol9] FHz Wed F & AAE AA, A= Aol g dds "2 = AEst

M
__19
o
o

A B
agaEe A2 Aust 9Yus] W, A4E dae AN FA
A Az AdRch 94, FA4E vl AAS FA BsnA e UEe BA



St =9 o3FH 9
2 o] (oral language) 2] FH =

oNF, ¥

AL AZA AE AA el A
O AZHo R gYsHE wold AkA

w2} o]3 A= (lexical route) 8 &

ou] o,
73 2 (phonological route) 9|4 Z+z} A2 =,

TR A el

Rl

fis

]

]]./\__CL

u Azl Aol

g FH A

o]z AE UoAHE oo maAe wal ou] A Z (lexical—semantic route) & H]
9Ju] A& (lexical-nonsemantic route) & o}

o WA, Az Q4 9

fLA

representation) & &<l X<

]98] o3 A (visual input lexicon) &2 ¥ I}
> =9 o3 Pgor Btk wpxgt
o] TAg ol A
ol T3l =Aet dAsk=
A= 37 osetA] ALY vldo] (pseudoword) 91
] 2= S s I el

Aol & A= v AAE
+ AAE
] 2] (phonological processing) 7}
2bEekAl fok dbd,
= AEE T Y77 AgEdh
dol= FEshA ols WA RE
o364

A =

s
T

oA ul
=1 =

oleigt Tl K4

ddow @ AolA, st FAnc} o)y

° 69,73-75
e gskoH , H

olel & o]z}
H dn Aaxg7)
o9 Ao QA W ws
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e e

WolEo] 7] wio

- 1

o,

4% o 4 AFel e A

ARG M2k Folo Uz IAE BAT
o] 017 =1,

,Ee e ol 1 o

fs

=

P
T

A=}

£ Fda=

gk ojFle] thaiM = o9 A=7F &3 Hol A7

o% E_Q_o
T

i+

=

HAurAel 917

204 =

A&

e 2

Ak (visuospatial

lelol 4 ¢ wole] w3
@

0]]’4_

S0 Wgo] it
# Wl ¥

Aptsl FAlQl 1A Al

1

K

]:]]_]_]_‘6]— o] A o

R

o

o]

[e)

] Hl =

o4
= T -

gk 294y A oA [VPPASAE= FAbLe] H

=

glom, dulE2 x9k

1:]_30.31,33,35,38*41

colegs A

"

7} 1

A ol

PSR

= o

o

1
A 2 o}
AT olfw, S Aidew tak A g 4
leba s

A e

l‘l‘

Aol = Oli’i

> p

ot 2 oy ulo

ox,

_,4
By
N

i oofr X

i

i 32

i<

rL

o ofN

I
T ok
of,

l
N 0*&’ b

3
pul

S Ho o o gl

fo w0 & O o 3o

>, (o

o L

Wi
Al



e oH? dighel 2R Adgel] 2R3

)

EAS #4351 A8 AFoA = IvPPAT
o] W& st HARY A o =2 A Yebgg. o
23t o)) olFEE F FAo] 2= ox U dojF H® A7 FFo] thEY)
AAZLA A9, u] 719, o3
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(p arkmsomsm —4’7 5 s =
st Aggozst gur gole wel FA EwA fd

(idiopathic parkinsonism) ¥} H]A & 3}71< F 35 (atypical parkinsonism) &%

FAT. 1 o] ok HdW A AN FFF T olxel deld 9%

Zuk Ald 7} BaE k(3 1)89°85,
o
q

o

S 9718 F3 3 (idiopathic  parkinsonism) < 3}71<5W (Parkinson's
Disease, PD) 2.2 @& A 9lom? o)l Fu &4 e Tuul A7 AE &40
F9 geloltP’!, PDE= #H® 53} (levodopa, L—dopa) & o] &3 X 87} 7}sab, 47}
A Fo T ol SHeEE F4 Al XM (resting tremor), A% (bradykinesia),
A (rigidity), A4l 2<H4 (postural instability) ©] Qu293, wst A= 7)% A s}, ¢
5, Tl Fofl 5o HE ol AT E3HA YHEUHY, % S AR E
W] 9 929495

117938 971& S5 (atypical parkinsonism)2 321 (PD) 3 F7do] f-AHs
U 714 gl wel 163 A EAS Bt oA %9 %% (multiple system
atrophy, MSA), Fo]4A A X v (dementia with Lewy bodies, DLB), X134 & A n}n]
(progressive supranuclear palsy, PSP), 3] & 7]# &M (corticobasal degeneration,
CBD) 5o] olo] LA™ o] AL 54 wylE T30 v grRey)
(L—dopa) ©l thgt wkgo] Agtzo]al e X3f Lert we, dnbAor o371 £
2] oprplo0lon

ol xage] wel PPA SAtoll /] mp7lsFo] Fukd 5= ugPtioziot ppa gl
A7} Bol & FFEFLS HAY IS FFFor dA QLo o)t
Ae AEE (PD) 2 Fehe A9E sl Qo 45 PPA o}@ ) wAF
& S5 R3S 4mkn] (PSP), 97 AW (CBD) & Y3t Wels st
v AESEA AHNEY (FTD spectrum) YA} FFo]ep 18297105 - 5e1 7] wjiof
PPA 2#EHeA et 3552 A4 &8s A5 Qs FAloth

05 FAELS D Aol (speech disorder) & HQITH® 12 55 v

ol g
ofl
Shs
1o

R j =] =
E Bl 4l gl 93 v, 53l v 4 o
¥ T wgd mA o
(dysarthria) & 31<&S Aol Al 75?5] ‘/]-FJ-‘/]'LH]ZG 109115 O]E O]BH Z AES 9
& e% 248 2 A9 5 .

Spel AolA @Bl (MSD)E Fukehi VPPA #74 AbElZh RaE 9o
w]26.15.116 112191 MSD EFY]S 57F4 3 upd]wAol (hypokinetic dysarthria) §
t}. o]of th&te] Stagier £(2023)+ IvPPA FAFAAAN YEpd @ &5 249 4
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¥ 1.1vPPAS} 3} FHE A AT
2) 2} A= A&
Rabinovici 9] 2008 AP .amyloid aTld glucose met'abolism i'n three
variants of primary progressive aphasia
Parkinsonian motor features distinguish the
Graff-Radford 2] 2012 agrammatic from logopenic variant of primary
progressive aphasia
Sasaki 2020 A case ot'" log'openic \'/ariar?t of primary pr'ogressive
aphasia with parkinsonism and anosmia
Primary Progressive Aphasia Associated With GRN
Saracino 2] 2021 Mutations: New Insights Into the Nonamyloid
Logopenic Variant
Coexisting Logopenic Variant of Primary
Caccamo 2] 2024 Progressive Aphasia with Amyloid Pathology

and Early Parkinsonism

IvPPA=logopenic variant of primary progressive aphasia



1.2. 47 2%

AdelA FE AFEEE B 2 sk dAav AdolF A (Paradise
Korean version—the Western Aphasia Battery—Revised, PK-WAB-R) 2] tj3}
YA e} 1hAY A, AT F7F 2 EF (Neurologic—Speech Assessment
Protocol, N=SAP) 2] #=©@2l7] A& AF&3to], A 7+ IvPPA 3Ape] w&Ew ol
# EAHE BNz v =3, K-MMSE (Korean Mini Mental State
Examination) 8¢ AQ(Aphasia Quotient of PK—WAB—R) 2] &3S EA3 HAS
AAlste], IvPPA ek el veld A 1F ol & st 9 a<le YolR izt
gt} mpx]eko 2 UPDRS (Unified Parkinson's Disease Rating Scale) Part I %
SNSB-1 ¢e] #AAe AFEo=zH, IwPPASl ZFd24 EAo dg 4

g&d ZAE AA A Sk

1.3. A7 714

1o
N
to
Nl
(0
rlo
ui
dlo
L)
L
O

AT
IVPPA $x}o] &% FAIZE ANlE =
1. #A (g, 2949, £del7]) 3F Abo]

1-1. #A 3 Zpol= 4
1-2. #A) 7 2ol Q1A 9



2. 47 HeA

dELe AL FoF YgAARTel  FFe HAE o J S ]
(suprasegment) KQlo|th. #2 A7 S| whel 23t off, T3} 3F ofd uff, of
7 S0z BES 2 o)gPtitisl2l max e 3
o A AT/ o]y d 5L #AE] A% dEmAQ] FARE o3, 19,
EEe717F At

IVPPASEALS] 22424 5o dis] @d A delx F4a 2 PPA o3 b
H 3 A Y, WWPPA WellAl 7 7kA A k9] xpolg Ao AE vy EAST
30,33,35,36,38,39,42,79,125,126,128 g8y AAe] & g, adday, &
FHOR MwF ATE FEE HYolv, 53] PPA oFF 71 wlmsk obdl WPPAT
el A Al 7k 2ol & A At AgA el Al 7EA] A qE e 1A 4,
Aol 54o] BF v uh, 2o @ 54 st A4S S flsiM= oY
HAE ST =2 Hla 2ol d st
T8¢ Sl IWWPPAx 'S Ik el ml s Tk e AAlel Sl o]
PPAQ o}8 & A= deol 71 B oz AME-%EE Gorno—Tempini(2011)
71 dFoltt. vPPA kel glo] 'FA'S A V]Eo] ofyr, o]7 <l
& (speech motor) & A Al A& Z]FEe] &HopA k7] wiiEoln. whehA
nfvPPASH E557] 4997190 vPPACIA dEhes @ % Sde EAs e
Aol ZAlel Hlal A or e, ey weke] A S YEhlE AR 2
ok Hel FWolr IWPPATS AT H fd  Aeols: B
3033,35.36.38.89.4279.125,126 72 o|e]3t @AFO] o] G o]3] < Ay oo A
&Aoo w Awrlo] gt e g skt [vPPAY €% 2 (motor control)
EA9] 7he s ebds] wiAlE = gl vl dof e ik ofyE} wEFE &
4 Aol dist 1#rt Festvta Sk, F-F el (MSD) 7F 4 lVPPA°ﬂ
e AR AT A old FAL AW, webA, vPPA #2}
=9 540 FAARA FF als tWete A7t estth

3H, FHT IvPPA 3 = 371<L5Z=(parkinsonism) 2 ERMslE AbE 7 Ry
3 QU0 Rowe (2019) &= o]l 3t @/do] IVPPAS] R aw} tjEo] F#3] WA
3 2= oltba ®Worth ol#d =woA, [vPPAS & A 53 os
(speech motor) &1 H<to] HQstt, uw71<&% (PD) 9
7} &9l UPDRS Part Il &% =4 583 943 #zo] gup!s

PD A& dAto=z st 0] Ao A= UPDRS Part ¢} &&5% 119 Aada
AE Fall, A &5 A & AE T A By e wAYSFe] EATE

¢

mE 1o e

_l
o:

O

1l O
= - o =
T 2 S wE 3

o ya

oy
a
[e)
R
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ukel 12k skt 1 Ay, gHlE 9 @8]& 3} UPDRS Part & ®WHAldE #AE H
gor, ol Tl 97l FAANA vt 4 S 5 22 Y Alolo AdTA

7b I AN auy @Y AATE AFEEl T HelA, vheret sl wetef uh
T zols Aats dvole A7 vk mE, di He] =2 f 2l XS B
Tl o @ol(word) & 7% @92 AAsch W, @22 A5 Beo] 4
F8 4 (syllable) & 718 @& sz F8 BRI S gl $E F
4l dde] (syllable—timed language) 4], &&2Ql SHA ol & 54 AA7
Flstths 530 ATHY. o]y e dojA 54 mEdte], B dAeiA e AAAQ
Aojehal Ggle] wel 4o A AAE Bk AEstete] FEstaAtb skl

d, &5 £d 7lso] Astd A& (PD) EAe] sy 9l wEizk dAzt
I AA7E e Agge] RuFHJT gy diE AFelAs AT HE

¢
e

Z MoCA (Montreal Cognitive Assessment) & A3}t MoCAE A7 A A
AAF =2, SNSB-1of vlsl] AlF Q1A g4 &4 A& AUstA Frtstr]el
= Aleko] Qltt.

mebd, B AT WPPA @49 Al dA (s 1RAdE, FRd) 3 BEE
sh 4 A" Aol whE 4A% R HNEE BAS w3 QA 9 oo} d5E
TAG B EAS Aste], o E Ao & fuE AAS deatodnh volrt &%
7I5 Bl gt X7l A AT OEA, WPPAS] BEHE Bl d 540
gk iAol 2AE mhstaAl st

11



3. A7 HH

3.1. 4+ A

2 ATE dAgsd ARaAag o] Ao ds]e S wol ayE &
FA(IRB #A W35 4-2024-0969) Aotk 243 A5 (IRB #A 4-
2018-1032)°l S5 A & 22 H2 Aol M o3 S
Aol S}l
201849 11€¥€5E 20249 8¥Y7HA 2lE ABEG~P A 217 Tof| A 22 H o
o] Fr7IE JaqyS AA=2 A& F 7]= (Electronic Medical Record, EMR)% z
sttt EMRE F3 FH€ FRE vgox 1) Alg 9 g o]io] %i
H) g A W ultd A A AskA QS Ak o] glon 3) o] of il
o] F7F Al, PK-WAB-R Wiz} #}A|, 2947 ZA 9 N-SAP9] 187 JMI-ET
T, 5) WPPAR E7E FAES UIdAE ATt
olof W E A+ thadAk= IvPPA $4F 3270l 7zt o
WSl tish JRE v 2GR 2). A AEE @ k]
A 178 (53.1%) 010, B AL 72.09(£8.07) A, Ho wSdFE 12.38(+
4.61)dol k(R 3).

X ["2
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£ 2. A 9783 Ar

A We A% e W
L1 66 F 6
L2 76 M 18
L3 76 F 12
L4 76 M 16
L5 67 M 6
L6 81 F 18
L7 80 M 9
L8 79 F 0
L9 79 F 12
L10 80 M 6
L11 78 F 12
L12 60 M 14
L13 78 F 12
L14 66 M 12
L15 66 F 12
L16 60 M 16
L17 70 M 14
L18 72 M 14
L19 73 M 8
L20 76 F 12
L21 75 M 4
L22 90 M 18
L23 55 F 16
L24 76 F 12
L25 54 M 16
L26 61 M 18
L27 75 F 10
L28 72 F 9
L29 71 F 16
L30 79 F 12

13



A A 5 S A4 A
131 69 F 18
132 71 M 18
AT PAAE] o1-8HA H R
X 3. AR A8 AR 7&FA
HH(EEFH2}) H 4
RS ™
39 (%) A (157) 46.9
oA (179) 53.1
A= (A 72.09(%£8.07) 54~90
TEAF(0A) 12.38(%£4.61) 0~18
AT YAAEQ QA AR HF, RFHE, HAY.

14



3.2. 47 2

3.2.1. A5 FF

AT Ak AukAQl o T 9 BAS 9% W Az £ AE AR
2 Y Ao oF o] AMfety dwttstY dojwy |y F g o A
Aol 7t ARE Bl ol FoHTh

T ARE AL AT oA EE AR QT4 JH, K-MMSE H4, AQ
4<%, UPDRS Part Il & A4, SNSB-1 &5 A5 = A& Alnzds g A4

EMR—E— S8 AT Aol AAY S 7|Fo® K-MMSES SNSB-1IT+ 19 &

., UPDRS Part M= 21d A5 AAl8 A A5 ARSSIY(E 4, % 5,
% 1). ool w2}, UPDRS Part II 2 SNSB-1 92 A#AS gstr] &% %qg.
AA A7 A2 T S48 A7I7F Blad fAEE 2192 o s AAlsksin

3.21.1. % =5

St YA' Aol HAF(Paradise Korean version—the Western Aphasia
Battery—Revised, PK—=WAB-R) &} 2173 @el] H7} 22 &= (Neurologic—Speech
Assessment Protocol, N=SAP) & A8t Al FA8 o2 PK-WAB-R FAAF &5
QA 'z wEhr]e] gzt 9 AW FAel N-SAPS] £we]7] wAlE F83kal
=3

s} HAlel= 3 F o) HIIt Thes 7 MY EEe ARSI TH(E
A oA EF> "H o]l FASIYUZR e "l JEESdAlel s ]O]C7]?FHT’H]
Q. Fel getglom, T HA £33 "7 wel Wl LAFUY e A
ojt7} EHsAYUZ" F 3 A S AFEsE.

ORAY FAlel= Tzt 28e ARESIIT (5 3). AARE Oa"E A4

& %, 'ageld F& olo] dojuba gl Aolsl Hujs AAs] wAow A
FAL dn ANk AAE THel e AHRe olF F wolut tashs
F, 186 fato] hsR BAOR AAs] APAFAL" ha FAH o A8
k.

ool BAelE BE F9 b, (AEH, 1996) & AESHATCRE 4). 4
AR QAE BRIE AN F RS 2 A 20 WA PeiFaL. ¢
o AASGT A%E Aeti, F 37209 o] EgE v ANE BN &
ww Hesbl 9IRS et

15



3.2.1.2. %75
E

2 ATl & 9719 H7FH & (Unified Parkinson's Disease Rating
Scale, UPDRS) ¢] £% 7AA} &2 (Part ) Zdo] AF&E <t} UPDRSE 71 =
e EEHOR jjﬂ@ F Qe TR, &S X33 971E35 (parkinsonism)

= 3
Sl A el zolw Gtk WEEH AYAT Y, LA AAF Y, +F 4

hl = v, 1?_ |
Ab, 2 FHT F 409 sH FEoE FA ] QT
% Part M= QAo A 718 dnbd ow xbg" Bul ol 1&ZF9] =
3t =5 HAAF FEAAE gIEHe] o AU ¥
4, A, B4, AA By T 2848 FES AT gsFe] FUbETH(H-E 5)
RE 352 58 HE0~43)F AHEste] Hrhst, T4 WH9l= 0l 13237}
Aotk A5t BE4E WS F T4 ¢ At S 9u gt

3.2.1.3. QX 7)&
2 AT ASAANEAA 238 (Seoul neuropsychological screening
battery—1II, SNSB-1) A#5 &8l SNSB-1I+ 94 %9 (attention), <

o] @ ##HA 7]5(language and related functions), A&7+ 7% (visuospatial

functions), 719 ¥ (memory), A/ 375 (frontal/executive functions) & 7=
T2 AA JY9S FAsk= 74/‘}015} 2 AFoME A AFE nfgoew, 7t 949
HE PPASH Axte] Bud F 709 k9] AAES AR A E T,

T2 3% (attention) Oﬂt =2t 2]-%7] AA}(Digit Span Test, DST) & A}£-3+9
t. DST+ Fo=3 #49] 7]ols 54T &+ dow, 2 vz £-9-7] (digit span
forward, DF) &} 52 A2 £9-7] (digit span backward, DB) & A 83att} 36, w-ql
gafo| Al ARG ol AAF AAZE EHabskAl ¢k, Axbr 1hEsty] wEell el A
ge] solar o

2o} 7] (language function)> ¥=r# B A o] 5 th”7] ZAF(Korean version—
the Boston Naming Test, K-BNT)E &3 #<2l&t}. K-BNT+= tjwHo] &7
(confrontation naming) &3& %7}k thE A HALZ, 60719 &9 dstz 4
o] QuH, d P AHEo] ¥ 19 AFE B AEd AR o] &S A&
of Fho},

Al F7F 715 (visuospatial function) & Rey Complex Figure Test (RCFT) 2 =74
H3Ath. RCFT+=  webzel”7] (copy), A 3% (delayed recald), =7+ 34
(immediate recall), A<l (recognition) ©.& TFA= o] Yol E odoa] ApE3E
RCFT—copys B33 78 2545 By I = w74 J8e AAE, 9427 29
a7 AFwel A9 ARk 8 SH S

16



o] 8+ A AF(Seoul Verbal Learning Test, SVLT) 7}
& Qltt SVLTE 374 WFE &7 12719 dolz FA4 5o glo, =7t 3
A 3%, AR BAE EFFeth AARRRE 2% (A OE WolE st =T
2t 3 BAS A, 208 Fol A I 2 AA TAE DA FH
A5<91/7 8 7] 5 (frontal/executive functions) & #H7}sh= AALZE Korean—
Color Word Stroop Test(K—CWST), EAdo]AXHA Korean version of
Controlled Oral Word Association Test, K-COWAT), 3= =218 7|3 9l7] A
AF(Korean—Trail Making Test—elderly's version, K-TMT—e) & A}F-&3}% ).
K-CWST+ #3375 & A 7]L—% T2 AV EE fHAbolth 227 g st
A3 AA ZFATE 2ozl Aol dA|Ek A ke A 7FETE AAEY, ojw 24
JdE gAUYC =71) =249 "—’1 S ol STHCW %71 B oA
Zh 219 ARbEFE ARE ARSI
K-COWATE o 34 Hrlsle #AALZE, v 34 (semantic fluency)
4 T"r%“é (phonemic fluency) HAFRZ o] FolA Stk FAHAE= Alg AIRE 1%
F AAE WF(FE, A= AL, AR S22, o, AME AIASHE
= A EOHO]E 6}5}144
K-TMT-ex H¥7s T 53] A8 2 A& 85 AT 5 3= #AAbeld,
2744 ER =0 otk Part A& 15709 A4H(1~15) & o
&1, Part B 222 870 (1~8) ¥ £4 770 (2~D) 5 Wz Ads)op !,

7198 (memory) o= A&

oz
A
o

H
I
N

oo 1

i

2 ot
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E 4. A 943 AR

N A K—-MMSE!? AQ? UPDRS Part IT*°
L1 21 64.3 17°F
L2 28 92.1 257
L3 26 85.4 -
L4 27 87.0 247
L5 25 94.6 221
L6 28 96.0 -
L7 26 85.9 -
L8 21 86.8 401
L9 28 83.0 -
L10 28 92.6 307
L11 8 63.2 477
L12 28 89.3 327
L13 26 82.5 237
L14 12 56.7 -
L15 22 72.6 297
L16 20 66.7 11°
L17 - 79.6 -
L18 26 73.4 331
L19 9 41.0 361
L20 11 68.6 347
L21 5 45.5 —
L22 24 90.6 337
L23 18 45.5 337
L24 30 90.9 -
L25 30 96.7 27
L26 23 90.8 57
L27 27 91.1 -
L28 26 92.0 211
L29 25 90.7 -
L30 25 84.3 -

18



A e K-MMSE"? AQ? UPDRS Part 1*°

L31 28 97.3 of

L32 30 94.7 Al
AT A=) 93 R
'K-MMSE=Korean Mini Mental State Examination; ?%2 A eJA= o] HAALL S 7|Fo =
T1d w9 e AgExt £33 *AQ=Aphasia Quotient of PK-WAB-R; ‘UPDRS Part
MI=Unified Parkinson's Disease Rating Scale Part III; °® &J oA olo] #HAAIAS
7o ® £2d W e ARk E3gh
Tolo] Ak 715 £1d old; Tle A 71E +£1d Z3~2d o]y

E 5. A 943 AR J1eFA

B (£ EFAAD ] 9]
K-MMSE' (%) 22.94(£6.93) 5~30
AQ* () 80.36(£16.02) 41~97.3
UPDRS Part IT° (%) 24.00(£12.92) 0~47

AT AAEY DA ANS B, A, B9,

SNSB-1 8h§l 9ol 44 /1&EAE v 18 2z,

'K—-MMSE=Korean Mini Mental State Examination; 2AQ=Aphasia Quotient of PK—WAB—
R; *UPDRS Part [MI=Unified Parkinson's Disease Rating Scale Part III

19



3.2.2. A5 ¥4

3.2.2.1. &3} AA}L

HAE AT A= S 55891 54 A5E =2 AASEIT 12 ALl
i+ Speech—To—Text(STT) AHAE &35, ojaF o2 AFA7t AH =5
A5E FFe Uee £ Y Rebsielnh Eek 71Eks] 21(1998) 9 7Y EI(1997)
7b AASE sl 9oojd At Tl wel AAbE 2 AEE T ©@9lef o]l e
= B EgI 6147

3.2.21. & X8 £4
=4 ARe A4S Y8 wav Y FA o7 WIS F8dE o8 2 &
d EA X3 73Ql Praat(version 6.3.1.4)2 AFE3gon, #g AFAEZF 7

Ast7], 5= B AEE yehlls 349 £d W89, FUEES Vo A48t
SAge] 225 Eol7] 98 ArAE AA S-S FF ek el yehd 53
A Az el dA et b A o R At (" 2).

2 AT I A FelA #EEs B AIZ AlZF(Voice Onset

2]

ghzkgo
Time, VOT)E #1123 100msec ©]49 H& 73S Hdow EHFapgiups> 2018
Godde 212021l w2w, 34 AAE Axs7] 8 & Aol €42 AlFH
o2 AA AFHZIE St} o]E mEete] e 7] I (E) 7 HE Ad AT
oM AAFE 200msecE 7IFOR AT o] st o]kl Aol min
Halo] AR, g, 285 Fuks F4 (filled pause) ™, @ o]9] 9] WA (713,
o Fla Z)o Fxow zAFo]
J‘_TL

=

2, W% = gtel ol LA oo clojs SHS el
§}é4}hﬂﬂﬂﬂHH+L%ﬁﬁoﬂm,ﬁ?ﬂH*%%1é@ﬂ%éﬁi%?%
=}
i}

;m
2
2
o |

eke] gt ol A olek
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= modifiable TextGrid

HhEk7} o] & v}l A

19 2. Praat 2 o] &3 23 9y £4 4
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X
%o

i

-
)
o
T

)
g

ksl dA oA YeEhd B E

d

%

i
!

23EAIZE) X 60

shlf A 3lr/3

=13
=

K3

(

1
jant
gl

4
W3l A] 7)) X 60

A/F

Ry

<

(

ek 5 sk Apofell A LbEL
—)F]

N M

ol TR

=
gt

TR ur %o

bubel ol ekeld ibebd 419 By mEs

S

o1

FskA1ZH) % 60

1
)
!

-
=)

o
H

4

ol A3} o Aol Lhehyt

FskA1ZH) % 60

1

gt

15 (syllables per second, SPS) & A|AE; 2= % (sec) .

O %
=

FAAE 29
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3.2.3. TAH 24

%7 R4 IBM SPSS Statistics 28.0.0.0& AH48tQTh mE &
Jog AAsglor, 2o 32 p<05E AT AFE A Ale
o W& 1+ 2F7FZ EA817] Y8 Bonferroni X3S A-g3le] p<.0
o= Festdch dolH e gitd-2 Shapiro-Wilk #g3 43+ Q-Q =
&3 Zlskgltt.

dAre] Ql4eHE SAS ®l
A& ASst7] A8 B2

A A BEE 2 4

i

»—
\]
o I

=
= [}
B $AE s,

dn X2

oX o
N
)
N
L
2

Ao
2k

(o]
il
o
of\
ol
ol
N
do

o o

o2
=

o HN Rl Y

i
>
ot
ol
38
=
of
X
iy
o
fu
Ho
1o
o
)
o
N
s
do
ro

i o
E
B
=2
=
=)
X
s
)
o)
=]
—
o
=
=
o)
B.
>~
el
o
o

“J (Bonferroni post—hoc test) = AA| &3t
w3 UPDRS Part M7} @45 4 4 EAd nx= 9JaFs dolry)

(o)
A%, XFAFE FAWMS, UPDRS Part M5 ASHSFE A4 duk Ay 2

(General Linear Model, GLM) & A3 3}%t}.

U]'X]E}—gi, IVPPAQ] %%E ‘%l '/E] —'_ET/E]EL}_ SNSB-1I 7+ /\o]—‘?l"?l'ﬁ] %@'
Adw, 9%, w8d4, UPDRS Part ME EASFE AR @474

correlation analysis) = A A&} t}.
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7}.

HARAE W Al e
A7 AFAL A 1 AAATE 25 Fol A 24 U
=4l A Wl AE s 99.75% %Mt

HARAE ZF A&

1 AAAbel Fdst 24 W g VlEes Al 2 AARE A
A EE 96.39% %t

25

=]
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N
N
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>

of et AAA W AHE B A
Aoli, Al 2 AAAE 25 <ol
B4 A, A 2 AR R
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AdAux] EAHEA (One—way ANOVA)S B&| A #A| 7+ d&EE ZolE 74
SATHE 7). 3} A= BT 3.441(£1.21), 2555 5.708(£1.21)0]
041:]_ 18

QA BA M= HIEE 2.529(+1.03), 255 5.786(+£0.89) 7 o

Wtk B8] Al AE wEE s 4.049(£0.86), 2SEE 5.446(£0.71) 0%
c}.

Bt Al Al I FOR ApolE BE W (p<.001), EHEEE Ael7t

RATH(p=.492).

21 WEo] thall Bonferroni AFE AAS AAE A ths
I Ao 8). ISR IfAY HAlA dig A (p=.006) $} =SV HA
(p<.00D) B} FoatA =gt vk, i3} Ao} Fel7] HA] el SAACR
frelgt Apolzt glolth(p=.139).
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7.4 3A 2 2E5E H@
A4 Q9 YA M (SD?) F D
o 5} 3.441(1.21)
Ll il gAYy 2.529(1.03) 14.460 <.001
9] 7] 4.049(0.86)
o 5} 5.708(1.21)
EEEE AR L 5.786(0.89) 0.717 492
7] 5.446(0.71)
One—way ANOVAE AAst A3}ql,
'M=mean; ?SD=Standard Deviation
E 8. Al IA 7 FEE ANE HA
w4 el IHA| MD' p’
sl — 184 0.911 .006
Flgcisais) o) 3} 58] 7] -0.607 139
O -] -1.519 <.001

Bonferroni AFE: 418 AAlgE 44l

IMD=Mean Difference; *Bonferroni 23<& A&t Fo5F stol|A A3
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4.1.2. A%

AAn)x] EAHEA (One—way ANOVA)S & A A 71+ €A1 Aol & 4
SATH(E 9). sk FAeE A HAZ 0.865(£0.34), I HAIZE
0.718(£0.34), 2F3kzt 4AIZF 1.479(£0.84), o] & #AIZF 0.143(£0.19), o] &
FAAIZE 0.761(+0.33) 01tk 298 A= AAl AAIZE 1.426(+0.89),
ey HAIZE 0.584(£0.15), E3zF HAE 2.555(£1.49), oJEW HAzH
0.286(£0.29), o8z Az 0.712(£0.17) & YERST Ede)7] gAjdds A
A AAZE 0.388(£0.12), w3y HAIZF 0.359(£0.11), F3kzk HA1ZF 0.621 (%
0.20), o1 @Y #AIZF 0.229(£0.22), o] &37F A7+ 0.406(£0.12) o] Th.

A AAIZE skl FAAIE EEgE JAIZE oA FAZE BE A A 3F R
ojujgt ztolE R ATH(pP<.001). ¥k, @y A7 Fo s 2ol E YERA]
t}(p=.098).

A 7+ zFolE B W s Bonferroni A AAS AN A= th2
AT (GE 10). AA FAY det A B O2"EAY dAlA g3t 2A
(p=.007, p<.001) &} #+9]7] A (p<.001, p<.001) BTt FosHA AYd b of
s FAle} Fel7] A grelle= f% 2ol 7h §lAtH(p=.050, p=.047). &3kl 4
Az o1 dzE 4 lﬂ% 2% g3} 34 (p<.001, p<.001) &} 29AE A (p=.004,
p<.00D) oA wwel7] AR FostA ddd whd, it Al 198 IA
ol BAH Ei frol st AFol 7t glolth(p=.058, p=.769).

ge -
32

28



9. Al IA F LA vl

A el A M'(SD?) F D

o 5} 0.865(0.34)

AA fAI7E AR 1.426(0.89) 17.772 <.001
wee) 7] 0.388(0.12)
o) 5} 0.718(0.34)

st A a9 0.584(0.15) 14.123 <.001
7] 0.359(0.11)
)3 1.479(0.84)

sz A AT a9 2.555(1.49) 20.859 <.001
e 0.621(0.20)
K 0.143(0.19)

oAy Azt A2 R 0.286(0.29) 2.686 .098
7] 0.229(0.22)
2k 0.761(0.33)

oAz HAIZE ARG 0.712(0.17) 15.794 <.001
o)) 0.406(0.12)

One—way ANOVAE 23 Ay,
'M=mean; ?SD=Standard Deviation
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E 10. Al A 7 HAIZE AMS HA

g9l A MD! p*

o3t - 1A -0.561 .007

AA AAzE o) 3} — 8] 7] 0.476 .050
IR -l 1.039 <.001

3}- 194 0.133 .058

s A g s} — el 7] 0.359 <.001
AR R R s e 0.225 .004

t)3}- 194 -1.300 <.001

ez A Az o3} wel 7] 0.205 .047
P -] 0.421 <.001

st -1HAd 0.049 769

o HzE AAIZE 3} wel 7] 0.354 <.001
2P -] 0.305 <.001

o

Bonferroni A 2415 AA|8E A3q].

!MD=Mean Difference; “Bonferroni ®B.3-g & &3t §o53 sto)A] #d.
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4.1.3. HIx

g Au)x] EAFEA (One—way ANOVA)S E38] Al A 7+ 8% x}o]
SATH(E 11). g FAlME dA GAWE 29.067(£8.34), sy 4
23.005(£8.36), 3zt AN% 6.573(£2.33), oJdU A% 2.667(+£2.94),
Az F¥E 15.571(£8.80) ¢tk 28 FHAdAE AA FRE 27.634(F
7.54), wshdl W% 19.6563(£8.36), Tzt W% 7.981(£2.56), ojdd #xl
5T 5.034(£3.86), oJd7F IW% 10.127(£4.79) 2 el Ew2]7] Aol =
A AWE 41.238(£10.71), sk fAW¥lE 36.625(+11.12), sizk fRl:
4.612(£1.15), o2 EWE 10.807(£5.71), o1& IW% 10.648(£4.52)9]
At

AA g%, e gNs, Bk fNs, o ) FNlE, o] 7k fNlE BF
Al A E e st 2ol E Bt (p<.001).

A 7+ zFolE B W s Bonferroni A AAS AN A= th2
I PR 12). AA g@Rs, dshy fJRs, o Y N 3
A i3t #A (p<.001) 9F 28 A (p<.001) Bt} Fo8HA =gw vk o3} 3}
Aol 29 A rel= fFoE zol 7k gllvk(p=1.000, p=.530, p=.133). &3}
A= g #AA (p=.015) 2 ZRAYW A (p<.00D) oA Feel7] HAAlE Tk
FroletAl =ad v, digt dAel aHAE A el SAIHC R {8k Afolvt
AATHP=.083). A, o] €3t A NIEoA = JH A 1 {2 gk AolE HolA ok
kh.

i
L

Q2 Moz

—_
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11 Al 34 2 gRlE Bl

A a9l A M'(SD?) F D
o 5} 29.067(8.34)
AA HRle AR 27.634(7.54) 16.372 <.001
el 7] 41.238(10.71)
Sk 23.005(8.36)
Eicinti BR= L AR 19.653(7.67) 23.456 <.001
S]] 36.625(11.12)
Bk 6.573(2.33)
3 ANlE A= ECh 7.981(2.56) 14.889 <.001
el 7] 4.612(1.15)
s 2.667(2.94)
ody HAvl% AR 5.034(3.86) 21.860 <.001
S]] 10.807(5.71)
Ik 15.571(8.80)
oA AWl% wA=RC R 10.127(4.79) 5.219 <.001
S]] 10.648(4.52)
One—way ANOVAE 23 Ay,

'M=mean; ?SD=Standard Deviation
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E 12, Al A 7 EHE AHS HA

MD!

1.434
-12.170
—13.604

3.352

A

1.000
<.001

Jm_.o
0
ol

B

<.001

sl

.530
<.001

,.mo
T
TR

=

—-13.619
—-16.971
—1.407
1.960
3.368

i
jant
TR

2

<.001

.083
.015
<.001

.133
<.001

—2.367
—38.140
—5.773
5.230
4.709
—-0.521

ol
jan(
TR

X

<.001

.019
.044
1.000

o
TR

B

1
)
TR

~

Pl

~

3]
er

A
=

Bonferroni AR #4]

'MD

Mean Difference; Bonferroni
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42. 40 R A5 FAT Al BA F TEE D 4 54

K-MMSE$ AQE FTHFoZ 3 FiAaktA
&5 zpol2 BEASIYTHE 13). ol walEE 3.404(£1.22), 255
T 5.690(f1.14) 01t 2 HAdA = HeEE 2.526(+1.05), 2%
5.691(£0.83) 2 Yerwtt. w@8l7] A= EeEEE 4.043(£0.87), =
T 5.442(£0.73)°] Atk

W3t = A A 7F Fo3 2o]E BHAw "bE (p<.001), FEHEE zfol7)
AT (p=.552).

WA 2 AfolE KRl Wigel il Bonferroni AMF WS At A= oy
I ATH(E 14). BE %*éﬂé A A T3t BA (p=.007) 2 Fe] 7] A
(p<.001) B} Fo]ahA = 3ol Eekelr] Frell: BEAHoR {8 2}
o7k AT (p=.157).

A1 (ANCOVA) = &3l Al A 3F &

il

dlo b o
NIy
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X 13. 9] 4 JAAIFE TAST A FA 7 TEE v
A aql A M!(SD?) F D
o 5} 3.404(1.22)
Ll il gAYy 2.526(1.05) 4.026 <.001
wee) 7] 4.043(0.87)
o) 5} 5.690(1.14)
IeEE ARC R 5.691(0.83) 0.599 552
EEe] 7] 5.442(0.73)
K-MMSE$%} AQE %t& ©°% 3 ANCOVAZE AAIE A1l
One—way ANOVAE AA|st A3,
'M=mean; 2SD= Standard Deviation
E 14. Ao 2 JAA7 S AT A AA T FEE AHF AA
w4 el IHA MD' p’
sl - 1 0.924 .007
it o) 3} — 8] 7] -0.621 157
A -] 7] —-1.546 <.001

Bonferroni A} #4153 A3 A39].

'MD=Mean Difference; 2Bonferroni 23S # &3 Fo5F oA B3t
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4.2.2. A%

K-MMSE®} AQE FHZFOZ 3 FAHEA (ANCOVA) & Eal A A 3+ 4
AIZE zolE WA EATH(E 15). U3t Ao A= 1%1 ”Alﬂ 0.871(£0.36), 3}
U FAIZE 0.712(+0.35), 23zt AAIZE 1.535(+ ;o EAd HAzE 015 (*
0.20), A&zt HAz 0.758(£0 34)01913} :f.%*é
1.429(£0.91), skl AT 0.574(£0.15), &3k
W AAIZE 0.268(£0.28), o] &3t % AZF 0.696(£0.18) & el kel 7] A
ol fl= AA AAIZE 0.388(+0.12), Tk #AIZF 0.359(+0.12), szt fA17E
0.622(£0.20), o] @Y €22+ 0.232(£0.09), o] @zF 4A17F 0.406 (£0. 13)01“4.

AA DAz wshd] FAIRE s AAIRE oG FJARE B A A 3 R
°jgk ApolE HATh(p<.001). RHAE, oAy AAIFE Fgk ApolE yrehA] gkgith
(p=.149).

A 7+ zFolE B W s Bonferroni A AAS AN A= th2
W AT G 16). AA FA det A B O2"EAY Ao i3 24
(p=.008, p<.001) &} 9] 7] A (p<.001, p<.001) BTt FosHA AYd wbd | of
sb FAle} Fel7] A grelle= f8 2ol 7h §lAtH(p=.085, p=.046). &3k 4
R e E R lﬂ% T% o3 24 (p<.001, p<.001) &} 2988 A (p=.003,
p<.00D) oA wwel7] AR FostA ddd whd, it Al 198 IA
o= BAA Ei frelgk zkol 7k stk (p=.136, p=1.000).

Ué FAjo = A AN
A A7k 2.741(i1.57), 14

\_/

roh UL
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¥ 15. o] & <l

A71sE TAG A FA 7 A7 Bl

A el A M'(SD?) F D

o 5} 0.871(0.36)

A AR AR L 1.429(0.91) 16.191 <.001
wee) 7] 0.388(0.12)
o) 5} 0.712(0.35)

st A a9 0.574(0.15) 13.655 <.001
7] 0.359(0.12)
)3 1.535(0.82)

kg JAZE ARCh 2.741(1.57) 22.038 <.001
e 0.622(0.20)
K 0.150(0.20)

oAy Azt A2 R 0.268(0.28) 1.960 149
7] 0.232(0.09)
2k 0.758(0.34)

oAz HAIZE ARG 0.696(0.18) 15.086 <.001
7] 0.406(0.13)

K-MMSE$} AQE FWHFEo 2 3 ANCOVAE A3 A3l

'M=mean; ?SD=Standard Deviation
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.008
.085
<.001

MD!

—0.575
0.454
1.029
0.130
0.360
0.231

toAl A ZE A AR AR

hiy

& BAIT
EE

L

€]

A7

=

Ao} B A7)
e

A A

16.
%

X

.136
<.001

o
TR

=

.003

.001

.046
<.001

—1.234
0.894
2.128
0.050

A=

HA3F

shy 4

=13

=

1.000
<.001

o
TR

B

0.353

~
)A

g
~

Pl

<.001

0.303

38

3]
er

A
=

Mean Difference; Bonferroni

Bonferroni AR #4]

'MD



4.2.3. §HIx

K-MMSE®} AQE ¥HHFOZE 3t FHEAEY (ANCOVA)E T3] Al A 3H
HE zpo]E AT 17). st A= da gH% 29.339(+2.09),
sty AWlE: 23.213(£1.93), 23z W% 6.595(£0.50), oJdU HWl%

e by

F

2.675(£0.86), o}&7F EW % 15.401(£1.36) 0]t @AY FAAdME= HAA 4
W% 27.722(£1.70), #3h AW% 10.621(£1.73 ), :@V& AWlE 8.089(*
0.41), o} #¥l% 5.055(£0.77), o1&z Adlx 1 9(£1.21) & uebRTt.
EHe7] FAle A= A ERE 41.261(+2.05), ELJM % 36.810(+£2.09),
whslzk Auls 4.489(+0.50), oAU HAve .50(io.94), oAz ANE

10.548 (+1.47) o] A Th.
AA GHIE (p<.001), T3y HAHE (p<.001), P37 AW E (p<.001), o2
ANE (p<.001), o] &7 A= (p=.013) E5F Al A 7+ 38 Zo]5 w it
A 2F zkolE Bl Wgre] tis] Bonferroni AFF- 374
AR 18). AA AWE, Ak AWE ofdy HANEE BF F18l7] FA|
A diEt A (p<.001) & 18 A A (p<.001) v} FoatA =g wid, ois o
Aok 294 HA| hell= Fogk 2ozt At (p=1.000, p=.5
A EE g3t 34 (p=.012) 9 2HAY A (p<.001) ol A % o171 A Bk
fFrolatAl w3 v, gt Aol 2HAA A el FAACE fog Aolvt
AATHP=.074). A, o] €3t A NEoA = JH A 1 [ gk AolE HolA ok
H;]_‘

B

¢

l:

x2
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® 17. Aol & AA75E FAS A #AA % W% vm

24 009 YA M'(SD?) F D

o 5} 29.339(2.09)

A HRe A RCh 27.722(1.70) 13.944 <.001
wee) 7] 41.261(2.05)
o) 5} 23.213(1.93)

o FRls ARC R 10.621(1.73) 20.776 <.001
7] 36.810(2.09)
2k 6.595(0.50)

gk fJNls ARCh 8.089(0.41) 14.889 <.001
e 4.489(0.50)
K 2.675(0.86)

ofdY AnNlE A2 R 5.055(0.77) 21.935 <.001
o)) 10.850(0.94)
2k 15.401(1.36)

oAz ANle ARCh 10.279(1.21) 4.656 .013
7] 10.548(1.47)

K-MMSE$} AQE FWHFEo 2 3 ANCOVAE A3 A3l

'M=mean; ?SD=Standard Deviation
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toAl SA ZE ARE AR AR

3
pad

= FA

Ao} B AR 7%

18.

X

MD!

1.617
—-11.919
—13.536

A

1.000
<.001

Jm_.o
X0
TR

)

<.001

sl

.510
<.001

3.5992
—-13.597
—17.189

,.mo
T
TR

o

i
jant
TR

2

<.001

074
.012
<.001

—1.494
2.106
3.600
—2.380
—8.275
—5.896
5.122
4.853

131
<.001

ot

=
g

Pl

<.001

019
218
1.000

—0.269

S Ak A4,
Mean Difference; Bonferroni 23S

Bonferroni AF$- £4]

'MD
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4.3. BAE TEE 3l 4 S A 257159 %
43.1. BEE

At A3 ®d(General Linear Model, GLM) & &3l AY, 9, 5d5E &
Algt ZAeell Al UPDRS Part I7F A @& wx]= &S 48 9
i3t Aol UPDRS Part M 3H&5E=(p =-0.030, p=.431) 9 Z5&5%
(B=0.044, p=.322)° s &S A A Adskrh. 2™ HAdAE L& E
of thall frelsh #4 dFs B (B=-0.064, p=.003), Z55F%el =
o84 SkTH(B =-0.012, p=.583). 27| A= LeEHE (g =-0.02
p=.093) ¢} ZS45E(B=-0.006, p=.612) EFo| thall EAHCzE Fo3t a7}
LFEREA] ok ShTh

w
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¥ 19. UPDRS Part 7} JAE d&E5o) uX= 9

o o)) 3} wACE=L F19] 7]
Ut | 1 1 1
22l b D h p - P
(SE?) (SE?) (SE?)
_ —~0.030 —-0.064 -0.023
HlslA T
doh (0.037) 431 (0.018) 003 (0.012) 093
0.044 —0.012 —-0.006
25T . . )
(0.041) 322 (0.021) o83 (0.012) 612
A A S dF-E EAWS, UPDRS Part IS o &W 4% 3+ General Linear ModelS
AAF ATl

lregression coefficient; 2SE=Standard Error
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4.3.2. Az

dwt A B2 (GLM e F3l AHE, 49, agdss A AdHelA UPDRS
Part M7} A Aol vA= 9FS LHsHIEGE 20). st A<M

UPDRS Part I+ @Al €A1ZH(B =0.000, p=.986), w3l HAZH(B =0.015,
p=.161), 23+ HAIZH(B=-0.022, p=.641), o] &Y #AZH(B=-0.001, p=.813),
oAzt FAZH(E=0.016, p=.132)° FJ& FFS v A=A &skrh. 2HAAE HA e
A AA FAZH(B=0.045, p=.031) 7 F3F FAZH(B=0.095, p=.011)°] t3l
fFrelst A7 d3Fs Bolov, #@3hy AR =0.004, p=.237), &AW At
(B=0.003, p=.315), o] &3+ Fr17H(F=0.005, p=.214) o thaix= FolakA] 2%

Faelr] A= AA FA7H(E =0.001, p=.719), &3l FA7H( L =0.001,

p=.597), 37+ FA7H(B=0.003, p=.481), oJ& €A 7H(B=0.003, p=.346), ©]
AZF FAA7H(E=0.001, p=.502) B s} FAZHoZ {28t 37} vEUA o
Sie=3
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¥ 20. UPDRS Part M7} AE gAZte] vX= 9

e : oj] s} 1 19 : Fke) 7]
o B B B

KRSl . p . p ; P

(SE?) (SE?) (SE?)

A A 0.000 0.045 0.001

AAIZE (0.016) 986 (0.019) 031 (0.002) 719

Elg=an) 0.015 0.004 0.001

| AIZF (0.010) 161 (0.003) 237 (0.002) D97

I -0.022 0.095 0.003

| AIZF (0.042) 614 (0.033) 011 (0.004) 481

ol Ay -0.001 0.003 0.003

A AIZF (0.003) 813 (0.003) 315 (0.003) 346
sl ].

o] A3k 0.016 139 0.005 914 0.001 502

AAZzE (0.010) (0.004) (0.002)
AW Ay 395352 EAHS, UPDRS Part IS o&WS4E 8= General Linear Model &
A8 A3el

lregression coefficient; °SE=Standard Error

45



At A3y RA(GLM) S &3l A4, 99, aS5d5TE A el UPDRS
Part M7} ZAE AWl%ed mXs 9 F4SATHE 21). gt Aol A
UPDRS Part ¥ AA AWE(B =0.267, p=.447), F3h) AW =(p =0.310,

p=.228), W37t AW E(B=-0.133, p=.124), oJAY HWI%(B=0.043, p=.650),
A7 A% (=0.516,p=.055) EFol F2J8t e v|xx] gy 1HAY I
A= AA 9z (B=-0.317, p=.085) 3 3hf AWIE(B=-0.360, p=.071),

(
Wl AR (8=0.043, p=.459), 18y HH = (B=-0.115, p=.149), oJ&3+ 4
HIE(B=-0.129, p=.286)°l dlall FAIACE Folst T A=A gty
7] #A sk A AWIE(B=0.462, p=.076), L3y FRIE(=0.499, p=.053),

T
W7t ANlE (=-0.036, p=.187), &Y W= (£=0.227, p=.070), A&7+ 4
W% (8=0.147, p=.130) o tfsl] SAFCZ Fst a7} YepbA] ek},
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oj] s} 19 Fke) 7]
T4 5 gl gl
a4l f D , D , D
(SE?) (SE?) (SE?)

A A 0.267 -0.317 0.462

ans 0832 M o 98 gasy 076

Elg=an) 0.310 -0.360 0.499

A s (0.242) 228 (0.185) 071 (0.224) 053

a3} 7k -0.133 0.043 -0.036

A= (0.047) 124 (0.056) 459 (0.025) 187

ol Ay 0.043 -0.115 0.227

= (0.092) 650 (0.075) 149 (0.110) 070

A3k ) -0. ;

Jae Gk 955 oiley 286 (Joal 130
Ad oy 7S5 UdS5E EA4MES, UPDRS Part IS o)W 4% 3= General Linear Model<
A Ak A el

lregression coefficient; °SE=Standard Error
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¥ 22. 2949 FA Y SNSB-I 39 AAF 319 A

gl 2 A Ll
3 & g =
44 HAF 3} A s a7 4271
U
0.556 -0.511 -0.583
=9 . (forward)
DST _
qEH Antak
0.191 -0.263 —0.454
(backward)
oo )
I K-BNT K-BNT 0.119 0.110 -0.059
o
=713 0.323 —0.462 -0.396
719 ¢ SVLT-E? 2] 3] 4 -0.172 -0.230 -0.129
Al 0.347 0.870 —0.464
1
wrek1E ] 0.753* —-0.580 —-0.509
e RCFT* il
7% g7
s w}a} il —0.025  -0.290  —0.237
FYAIZE
EX i ME
0.294 -0.260 —-0.451
- kS
K—-CWST®
51'1@-%47": *% *¥k *¥k
b 2 0.741 -0.755 -0.825
olm| L-=1A]
A/ ] ]T; © -0.015 0045  —0.094
L (&)
A7 6 —
K—-COWAT v F34
. 0.500 -0.296 -0.430
CHA=E2)
A2 (FE 0.509 -0.450 -0.566
; Part At #AE —-0.561 0.567 0.408
K-TMT-e _
Part B: 38A17 -0.553 0.559 0.540

(o] 2=
38, 49, usdre 2w

gl

e A

Partial Correlation analysis= A& A3},

IDST=Digit Span Test; 2K—BNT=Korean—Boston Naming Test; *SVLT—E=Seoul Verbal
Learning Test—Elderly's version; *‘RCET=Rey Complex Figure Test; "K—CWST=Korean—
Color Word Stroop Test; °K—COWAT=Korean version of Controlled Oral Word Association
Test; "/K—TMT-e=Korean—Trail Making Test—elderly's version

#%p<.01
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B 23. F7)5< TAT 194E A SNSB-1 39 HAF 3He] A

13 A A Ll
3 o a =
44 HAF 3} A s a7 4271
U
0.024 -0.097 -0.160
=9 . (forward)
DST _
qEH =R
0.050 -0.168 —0.424
(backward)
oo )
I K-BNT K-BNT 0.197 0.119 -0.102
o
=713 0.293 —0.458 —0.385
719 ¢ SVLT-E? 2] 3] 4 0.027 -0.511 —0.426
Al 0.372 -0.719 -0.514
A=
wrek1E ] 0.578 -0.339 -0.182
e RCFT* il
= 1 7
s w}a} il 0.120 —0.485  —0.458
FYAIZE
EX i ME
-0.222 0.145 -0.104
- kS
K—-CWST® T
b <1 . %
Ao o 0.336 -0.575 -0.663
ol u] &=} A)
A/ ] ]T; © ~0.033 0065  —0.117
L (&)
A7 6 —
K—-COWAT v F34
. 0.093 0.134 -0.024
CHA=E2)
SA2FAR(EFEE)  -0.204 0.105 —0.045
; Part At #A -0.462 0.466 0.237
K-TMT-e _
Part B: #3A1F —0.327 0.375 0.241
= W2 3= Partial Correlation analysis<

AW, 4%, w%dSF, UPDRS Part MIE X4
AN Az,
IDST=Digit Span Test; 2K—BNT=Korean—Boston Naming Test; *SVLT—E=Seoul Verbal
Learning Test—Elderly's version; *RCFT=Rey Complex Figure Test; "K—CWST=Korean—
Color Word Stroop Test; °K—COWAT=Korean version of Controlled Oral Word Association
Test; "/K—=TMT-e=Korean—Trail Making Test—elderly's version

*p<.05
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HilET (=Y S8
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19 3. 29A% FAY d3&Ee RCFT wetaelr] As 3 AR E
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0 240 48.0 72.0 96.0 120.0

K-CWST A29{7|: Her240H)
a9 4. THAY A9 H3EE9 K-CWST A29¢7] 7 3=
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24.0 48.0 720 96.0 120.0

K-CWST 42217]: HeHe40H)
I 5. ZHAY FAL AA HA%H K-CWST ¥Z¢7] ¢ =

=1

6.0

0 25.0 50.0 75.0 100.0 125.0

K-CWST A29{7|: Her24(7H)
a9 6. 294W FA B AN K-CWST 4297 ¢ HFE
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2 AFoAE IWvPPA 32 329WS oo = ozt A, P A,
9 ] b‘rEM hEwol 4 E—*—% Hl Wik w3k dAE wEE dl
]

o]

IVPPAE who] 0154 O%Eﬂ 28 11 Ay =
QUUpHOILIET by B Oﬂ? A= IvPPAS] Q1744
A A 7 FEEA vt " hE dS AARSHEL

ShA, ol Al 7 Aol AA(K-MMSE) & o] AF(AQE EA 3
o]Fo = FAHPOH, o AL HAATES dFeRE st AP ATFEIME
FAFHA JERE T o8 Fa) wEr W d 549 A 3k Aol Zh A}
7FR afrst B 7IIEEs ol 7IE dAFEY HAE

o
i)

PR FOTOTE olej st Avg wgoR, B Aol yEhd WPPAS &R,
AL ANEE 7 gAY A 2 dejd eye AR A AHE FHOR
aEE A Bk,

2949 Al disteh 2 ARV fla, 97 E s AHA Aol

EAEA ok BATF HFHAoR QdojE Aok with AAAHL

Aol wlal FAE I e Wetel A FAelAl FuE JEE AL

AAA Feo] AuHor AT ojzd HelME IvPPAQ weo] AEF AT

g dzdu tEy EF dEge]l FAAHRl Fx=el </l

FE8Ee FA7] g8 27y, olg e dols ARshs § o Bek s
= .

AT S QU e a9y B A, AZE FrEel WHas] vl
olelgt MFES AHEF) otk ER, FEEF AAFE Wel T Aol e

st sHAel wal AEE S 9k oAE (pood ] Wk ABAolTh v w9
oY AFE Au@ F,ov] AA Weld wE e
YR o, G BAGAL ol AA o A6l WA o517 (exicon
AR, 28AE AL FEE BE #3HA ofHA
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el A d&s FASor sttt o= Q3] 284 A= st A nvlE Aol
gl A AAo] WA £ it = T A 1o xlol: tid A9}
gxzse 2849 ALY A7l Edo] Fast 9% acloity, Iy A=
ANZHA A S A dolE AkEsit®? o] Ao Az AR o] AR
233517 Yal SFF4 A (temporoparietal  junction, TPJ)7F &4 3}
=g o= |yPPAS] #Al EAF oot mbeba] Al Apeo] o gk
A 7F FAlAl o] Foj Mol = 1A FHAlY AHS, thdt Ao Ml Fr
Ao tg Fgo] 7tEd 4 9ok
3, oo

2, o) A Zheln Rro] 27
W WE BHEl ged 5otk 29 49E 9e st FEzom
SHT Shbel WEHE AEslof sk Wk, Euely] Al Fold A Ang
JUE EEeE Agely] mEelth % owAl mE AZA HE AH oA
Aol ol AANA Fu A ol qel} AZA AFo] ofn

dolel Fuz EAste THel7] HA e, aRAAY BACA = BdoF
AEE dod ez WIstes F7HEQ A" dAZE Zestrh thkst A7

55 dotata Edate] dojxow Aol 7] wEe, dgd A=
Agsta Aol FEE AbEeIzkA AdAe® o vgkd A4 719 (working
memory)©] Q7= Aoltt. F, F A= FARSE AR Ay AZE AXANE
AR7F e7EY. WPPAE A9 7199

o

o
s

:I- 2 2 O o — -1 H é‘_]_—
EAE Rolm TR o)g)dt wA] EXo] wEE Al W HAZF Frbo] AL
7Fs/dol 3t

AREE Al A F eV FAAA THE FEHAT o] F o wsH (&)t
ARNEE YHX YA dRisels dxzdo® st 2 JPAaY BARY F5e]Y]
Aol 1 ko] 7 Akt ol 3t AL Q7] AEE AMEStE Al FRF
54 utog Atg®Ech st Aol Gl 9] HAlE AAEE B Ut
aEoe] Qo] wAE 5 e HY F 3G T3 AStE7] wEo|u wEka E
Aol vER @z ARine] oA Al ofAFe A} A A LdsteE Ao
Elgst Zlojth

H2 MdelA, 8171 £33 (reading fluency)2 A3t 2=, AHst &7
LAE AMEEY, A SFAE JoJule S Uiy dutxow Hdd
EatE 2o ES oldliata, 7198 £ gle 57 Q= Godde £1(2021) =
Q7] o]l wede] et de Ao AMgsHA "Hdal ST F, 4 s
HAAN = gl d 24e T3 7] FFHS FAST ol 45 83t
DETS A= Zlo] g anolgts Adgn dxstE wgo bl 9]



FAAL 97l osigr 71Wd APS HolmR  {FAAHY IES AP
A8 Ae T
Lok ¢l7](read speech)elld A2 & WA gu] d9E yvra, UE

S
sz oul(sense group)olEtE JES ARESITHOTIS ojZle on)
@9 (semantical  unit) 2, EHA @& (grammatical unit)?! T (phase) 4
A (clause) = Y. &, 9u] A g8 FHS T ddolH, £
e FRAT o] ojde EyH Rl Hoj2ulE V|FEoR st

Soa Aolzk QU ey FojolM Hojav)le= 4 AR A Folmz!tt
oulrrHt ojdL Ho WEgqA {FAMSES " B 5 Utk ol#st dA A,
7] HAA yERG oA Y H oHzr 48 EFske Eehd 42 a&3<
oul Hags fg fgo= A" £ Qv & 2 ATl dEhd £de)7]
A A ] o] FFE 7] S FAStL WEEE P77 A Ao w
AZtEoh TS U o ®E 2878 wdeVE 27 AAs Ay, T oA EE
F%F ZF(inter—sentence) Bt} &3 U (intra—sentence) oA &A% €] Zdo|7}
AJupOT o)t Ay B o] 3t g S s

A j=4 .

PPAS] B&EESE 4 EAS OE JE ATES gRR 9d 34, =3
W HAle] AFAFUOERA £ Sx wAlE Ages A9

3

I
(A

B zbsl fAZ 7hste] 87 #Alsh wlast Ay, @3 BAlEks

et sAlet 2P A 7 Zols FelstRt AT A e
o] wEbHslr] (word repetition) 9F TwI71E Fd IvPPAS] <19
zyar e ST olgR V&Y AT tEE ofg e 1

woll, thekst A {3l wE zb

b g7E ARl g, a7aE, v
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S YT 2 AelA
716 Wkgdsks A& UPDRS Part I 3 284 #A L&zl =
Q1 g ]

ul wkskrt F A7k = A Q1 93-S vtk UPDRS Part
ol &% %A 753 WA

[¢} L
= =4S 97184 (Parkinson's Disease, PD) 9t o} 2},

A=
o X of
r
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1<% (parkinsonism) A = #E2HET, A& FEHS] £ S 74
XA (resting tremor), AFAl 2<2H4 (postural instability), A%
A (rigidity) & Hol= A+ L3 Ado) 1oy,

UPDRS Part Il T4 57150 AstdTs oA BE, £ AFoA] g<ld
UPDRS Part M9 &¥+= IvPPAS Astd 5 H sEol TdAW HAA
e sl 71 wsit fdS s vhesAS AAFsith oleld Ay @
B7F A, WPPA Ak FAjAQl s
131129 Yoyt ad Ay Ao w&E 9l 4 540 IvPPAY]

oy 2> &

Az 2] ookt o] st
zfo) &= A 2 53] o5 AAA Fdo JEoA 7ds How Atm ).
o] A A}, UPDRS Part I A5 <1A7)
Tt o)y d Ay X7 Hto -
A el A e wiel o] 1¥AY Al YA F oA
o 2 AA7Iso] QFETh =, QXA Byt b F A ASoA] 575

4
He Feelga, ozl w&Ee] Ast @ 49 T olojie Row

FAe Hwd 2
$E)5 ARE 5T 5 Qv AR B89 FsHS dehdn
Wb, disheh Eekel7] Sl E WPPAS] ARHAo]

*‘E“‘—_‘

’

;
ol
i}
i
dt off

A3to|
Atz ¥ th

s, e dxE dides o A8 Aol UPDRS Part I H5¢b 4
54 3 ARRdACE muHge ditder 575 Ashks §34 AdE
frdste 1 A3 fo] Frkske A¥e BRIt IddR =tetal 4 Aol
g A F SAo] @ 575 AsHERt ofye}, B tekdt 219
FEFS TS T dT= AAREH

HEol, IEFY &% 4] AEF(bradykinesia) > % AFE A
Z+7] (articulatory) 8] &% W7l FAEHAY 250 ekds] ZdstA] Xake
A (articulatory undershooting)—o— WA A 71T 166 o)y st Ao w Qg
TEHES] Hed 25718 84 AstE Qe e whd, 2 Aol BEE
& e 49 %7}01]/‘1 HZE Ao® I i e Zol7t ik

2 ql9tell UPDRS  Part MM #o3t Ads HS @HELE Axs
Z %% (articulation rate) 7} obd @3l (total speech rate) oW, o]
IVPPACA ] f5 x4 Aol g AARU= ¢ Hd o & IFS "HS
7bs/d& AAbge oo whet Aol A= IvPPA Ak S WA 144
QRls FrHow FAstaat ekl

—

olg} Wste], E/Nol AstE WAEWEDIBAY By L daa
A A e wEye]l mamE d Yul aeu A9 AFelA:



A% Q1A
Ao}, BT Vel ATWAANES EdeE FF AA A4 SNSB-IE
Agatel mek FAE

u

-z
2
N

d5w gl SAL dAVeH fo AdudAE Bl
575 Adgol e gy AL Al 7bA] A kel diE] SNSB-1 8kl
sAlgke] F=7F 24 AN Ay, EHoR  ATY/AA7)5K-CWST
A2 7)) 3 Aol = 5

Tol AatEeE waEes Fgaska, AA

t 53], 2 AgtelA Al
[e)

TR gt AAFel @l W gdoirit. %, AYU|E
(executive function) 1% QAA7|TO =2 o]lE FATE Y L4+ ATAR
wel thekstAl A"tk oA (inhibition), A 3F(switching), &Y 719 (working
memory) 2] 784l (updating) & 7 B2 AAE et FJAT|Fe A 7HA
Qo) shabe] wEl A 9 #9719 gEo AXF  FA4 (cognitive
flexibility) & X&3al7]|% a9 o]9lo|x= A& 4 (planning), +34 (fluency),
F44 F& (abstract reasoning), 7I'¥ @4 (concept generation) 5°] 74 Q4AZ
AFEH7E FO gFe MR dAl'E AWV @ a2, 2147] o F
I FeAol AA AzxEa Ao

B o AaaA7 Rud K-CWSTE 33 ~EF A Stroop test) 2,
A= FhEe] AAE wolel s wholrl QlAjE Aol AX|sHA ek Al A
TP A AIZE 27 ool 2 ¢17] A (CERZD) A= FHEe] 203 SAE
ola, Az Q7] 2A(CW ZZA)olMe 22 MRS FHsor s & Hxe)
ol fiAY W7t He ARE AAleta, {83t JRo] MEHow FooE
o]il(selective attention) GAIA7]= sHol a7¥Th ojyst Q1 HAFS

| "7+ oA (interference control) '8l 3t AEF HAME ol& H7hE

2ol FA o OHITINT g} A w) 5o QX &4 FohEel olyg)
& IS SAfel A A oA
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A ZFA - olu A - &2 H o7 GAlst AA o3 grFor AT 4 glojol F=
J Lol AW olzdt AR o] AEA

B3l 7, o2 & =X o]F walo] o= 4 QbS8 o) A= ksl
Lol gk S AgE s Eke FA] (filled
&A] (silent pause) £+

pause)% ek =
118
AR S R =

Ao
A o
dzse idow,

&Rkl 2w = = A St
2 AFAE fllled pause® H 3 FEHE TSt FA o, 19T
A A vERE HJAZEE] RS olgd A TIEY 9IS R o=
AMETE. =, A gA 7lse Astm Qe dExt o] Ao, olel weh

BeEEE e JloR Bl

A, A 759 Adre Fo]iA AW (dementia with Lewy bodies, DLB)
apel Al A LR Q1A A 5ot ™. DLBE 2B H WY A=, FolaA (Lewy
body) 9] B7gdAe FHoz Qs ARG FolaAr o -AFZEU(a—
synuclein) W@zl  SHAo]H, ¥ Ik(brainstem), WA (limbic system),

ol
o) 5] 2 o) B E 5o}, E3], = 9] =4 (substantia nigra),
F 5755794 (occipitotemporal ~ cortex) % 3553 A (inferior  temporal

cortex) A HFHoz F|FAGO oy DLBY W, F  FoliA
We] (Lewy body pathology)® H IWPPASAME HuEi Qupis192193
Ao ZE QXA7|F W F(cognitive  fluctuation),  HEEA gA] (visual
hallucination), 371 (parkinsonism), @ASH Y=o (REM sleep behavior
disorder) 7} & F40 & U919,
AA715¢ SHelA DLB= H7I94 (non—amnestic) 1Al 9] °<>E ey
BT, B3] 1H4 oA 7] Aol FEIHA, AEF HAF A% 7] A
g =3Fo] M (Alzheimer's Disease, AD), 3x1<W X (Parkinson's Disease
Dementia, PDD), A7atol nla] @A 58 AstS w9619 o)ajg o)
715 Ask= DLBE ¥4 541 o—Ar=dQl A2 #9189 A dadn
= A Ao BoJst= sHAF3] (inferior frontal gyrus), F4% 34 (posterior
parietal cortex), W& AAFY A (dorsolateral prefrontal cortex) < DLB9
a —ATFEd FZo] AFHo R #FHE $F5F1 4 (occipitotemporal cortex),
3153 4 (inferior temporal cortex) 3 A7 UEH T FFoA 75Z oz 713
AAFCHBI0ILIN o)y dt el 1M A 75 A W 71xe] Wy
DLBE tiZel Q1A% 54do= 1h53 AT
Ao A IvPPA W&EE Hl EAY =2 s Bl 1A

. o]
7159 Ast= DLBO 54 A AAZA Ago|t}, o] IvPPAZF FoliA wWel g}

utk 4>
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A¥E 75 S ARSI ol#d Ad= ADZF IvPPAS 7HE &3 714 Waolu,
DLB F& IvPPA Ede] 7]eldt = ol A8 A9 F33 AR,

AA 5L AdA e ADY PDDOAE #AFHEE IVPPAS]
gel 7S WEs] welr]l feiMde A ARYd "2 sty #klol
o7¥t Ides E AFE WPPA ghatelA FolaAl WEle MY THeAdE
ARG AelA S o7E gl

AlEzE Tee Al ]

Nolt o, Azt o
L=y
=

b

2]

w2t 12 7] (copy) & WEA QA AlF3t 7% H7b Aol
B 28-S adE At ] EL
o9, A7, A 9 2435 5 vdd XA 2o a0,

PPAS] Al o}& ZF AlFZr 7152 Bludk old ddto] mEw [vPPA Huhol A
g 7% Asb M FEREAA e 53], RCFT-copyelA
IVPPAS] @A S8 Azt B v Qom0 ol= B Apo Anpglw
dA gt} 7]E ATl oldst AlFzt 7ls Agto] S (dorsa) AF-FAY
HEYA &AM 7]Qldtha ®Bokom? o= [vPPAS AlAsfirsrs A4
Aeae X wme aPdy oA R A BAHE FAH9 9
S 9 4 3] & (posterior cortical circuit) $H% A FE Z=H @210,

a9A Tkl el glol b Aaseler s AL Foln Ael dw#
ABRA QAolth AZE AW AARez wasks FaAel Aw At

z 3

=
it

A&7 wEol v el Al gzt o] Askd v FAA T3 ol

st ol= Ho F7 @ g wE 5w AR ojojd =tk
gy 2 AT Al s g B AR el feolst ATt
A okt WstEETE Ao Edehe WEES 1EE u, ol nidud
A= g Ax AbE Wy 7]l oz wlt & wWIl&rE 29
=74 (syllables per second, SPS)E At&3F7] wfifolrtt. 2 AF oA da&EE=
T SAF'E oA AAREY e ® vae ghelth o] HlE W (ratio
3 UTH wEbA

variable) ol al@elm, ZH5HES HAAte] FEAow AjEol
Alegt 7lea EIHE kel ved AdeAls dAl #AZE okd
A4 (spurious correlation) 2 AR T}

stA, ol gt A 75 A= UPDRS Part I A4 B4 & ezt
Alzbell Al A E o, @atEmel AA fATkA AAET. o=

iy
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ABSTRACT

Task-specific speech rate and pause characteristics
in logopenic variant of primary progressive aphasia
and their relationship with motor and cognitive functions

Logopenic variant of primary progressive aphasia (IvPPA) is a neurodegenerative disorder
characterized by left posterior temporal and inferior parietal atrophy. Besides linguistic deficits,
IvPPA also exhibits speech-related deficits, such as reduced speech rate and increased pauses,
which are associated with motor control and cognitive function. However, dysfluency is not a core
diagnostic criterion for IvPPA; thus, these speech characteristics have been relatively overlooked.
This study aimed to compare speech rate and pause characteristics of IvPPA across three tasks
(conversation, picture description, and paragraph reading) and identify their associations with
motor and cognitive functions.

This retrospective study included 32 patients with IvPPA (15 males and 17 females; mean age
72.09 £ 8.07 years). Speech data was collected using conversation and picture description tasks
from the Paradise Korean Version—the Western Aphasia Battery—Revised, and a paragraph
reading task from the Neurologic—Speech Assessment Protocol. Speech rate was categorized into
total speech and articulation rates, whereas pause duration and frequency were classified according
to pause location, considering Korean linguistic characteristics. Motor function was assessed using
the Part III total score of the Unified Parkinson’s Disease Rating Scale (UPDRS). Cognitive
function was evaluated based on the results of Seoul Neuropsychological Screening Battery—I1I.

Results of this study revealed that speech rate and pause characteristics of [vVPPA were most
prominent in the picture description task, and these inter-task differences were associated with the
unique characteristics of each task. Specifically, total speech rate, total pause time, and inter-
utterance pause time in this task were influenced by motor function, with low UPDRS Part III
scores associated with slow speech rate and long pause times. These three measures demonstrated
significant correlations with interference control function, in which fewer correct responses in the
color naming condition of the Stroop test were associated with decreased total speech rate and
increased inter-utterance pause time. Meanwhile, the correlation between total speech rate and
cognitive function was no longer significant after motor function control.

This study found that total speech rate and inter-utterance pause time in the picture description
task are closely associated with motor and interference control function in IvPPA. Particularly,
impaired inhibitory function is a prominent cognitive characteristic of dementia with Lewy bodies;
thus, these results indicate the possible involvement of Lewy body pathology in IvPPA.

Key words: IvPPA, speech rate, pause, motor control, cognitive function, interference control,
Lewy body pathology
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