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Purpose : This study aimed to examine the discriminant validity and clinical utility of the
Dysarthria Assessment System (DAS), a web-based auditory-perceptual assessment tool, in
neurological patient groups. Specifically, we investigated discriminant validity by
examining correlations between DAS and measures of cognitive and language function,
and compared DAS performance across four neurological diagnostic groups.
Methods: Participants were 173 adults aged 60 years and older diagnosed with
neurological conditions, including stroke (ST), Parkinson’s disease (PD), Alzheimer’s disease
(AD), mild cognitive impairment (MCI), and normal pressure hydrocephalus (NPH).
Correlation analysis with diagnosis as a control variable was conducted for all 173
participants to examine discriminant validity. Group differences in DAS performance were
examined among the four groups (ST, PD, AD, NPH, M=162) using one-way ANOVA or
Welch F test with post-hoc comparisons, followed by one-way ANCOVA with K-MMSE-2
as a covariate. Additionally, the distribution of functional levels based on age-referenced
DAS norms was examined across all five groups.
Results: DAS scores showed mostly low or non-significant correlations with cognitive
measures and low to moderate correlations with language measures, with the speech
mechanism domain showing particularly low or non-significant correlations across most
indices. The NPH group demonstrated the highest performance and the PD group the
lowest and significant between-group differences were maintained after controlling for
K-MMSE-2. The distribution of functional levels followed theoretically predicted patterns,
supporting the clinical validity of the DAS norms.
Conclusions : These findings support the discriminant validity and clinical utility of DAS as
a tool for the differential assessment of dysarthria across diverse neurological patient.
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R of(L2oll, dysarthria)= A178A £40=2 Qg T
Aol Hojsl= E8o vh|, ok} EF8o] 2HEH 5&, W
A, 59, 25 4 & 59 EAE Holx AU wHofolck
(Duffy, 2020). A178A £49] 2 7)do] oekst o, v
Aol HE5(stroke) 22 EE= /A AgREat ofuzg} 1kl
&H(Parkinson’s  disease: PD), &=3slo|HH(Alzheimer’s
disease: AD) 59 E&A ATS offEE ZYL A7sky A
ko I LT At A dFe HEF A9 9
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22~58%[De Cock et al., 2021; Flowers et al., 2013), TF1&
B 9] oF 44~90%(Moya-Galé & Levy, 2019; Miller et
al., 2001)7} vH[EoRE B4kl ACR Hulsiglth o]
ohEol = TRt AlgeHA Agtolx &o] WA AN 7 A%
9] AR &4 71K wet AdEs vhHDAol ] A A
2 Aol Y Y & Utk

A HEF(stroke)? IHIEH(PD)E F AE 7159 S H|
7 ] FA4oF Hol= third A5 ot HEF2 HH
o] 9JXet Wl wt 4 FHHEAEE ol (unilateral
upper motor neuron dysarthriatt 233 ool (mixed
dysarthria)7} UeF 4 QUthFreed, 2020). T1EH0] 49 714
9] TahlA A EfoR QI Uehhs &5 -H5(bradykinesia),
25191 A hypokinesia) ¥ 5 HA(rigidity) 59 o= I
2259 THEHlhypokinetic dysarthria}g 2 = Itk ¥,
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AN X2 HA(H35H H23)

Z5lo|HHE(AD) ¥ HAFHAR]  A=AAPol(mild  cognitive
impairment: MC& & & 715 &44E0E 9u| 719 Ao}, o
ojsf ¥ ¥4 5 1 T Aot A T Aol FesrItjack
et al., 2024; Petersen et al., 2018). &, ¥F ALEL o]E0] 9l
A 7159 =L} BEol T AE B 7150 EAE BY 4 8L
oY B USIHCroot et al., 2000). 7194 Ao Q1 & Skl
AT (normal  pressure  hydrocephalus: NPH) FA] A
ggog sl MFY, EFF 2 ot S0l AEEEA of%] HFE
2 o3} 9n 7|9 A2t 22 7)ol Aokd 4= ItHKim et
al., 2025). F Aol HEH YIS TS T 5
Hr} ofy] QlEoly 9jn] H oA B F3igh SAFS Holx,
TR Hwd Fost $52 A0k 202 YeRgtiCho et
al.,, 2024; S.-H. Kim et al., 2024: Yoon, 2024).

o)Ay z+ A5k Agke &AF 7|Ho| wef @, o] I QIX]
£A9 Fol Aol & o T A 7|59 &io] R
2 At Adof & Q1A SO Ajte] Adsl= JHow &
H & ok " ol2Hog I AE VT 49 F=rt Aol
o Ak tdos mhTgo] PrieTo] 38 ZJolg Tt
od og H7iEe] HEEegEet A 84S HSE
%= Aol

M, Frl] Aol= glont iR AT AR Q1A A
sk B & itk }%3 W‘*‘(AD)J} AU FS(NPH)O
A Q1A Askz A A F s, wIEH(PD) A9 <F
40%°14 A= Q1A ol 7F E.]_ v} Qlti(Baiano et al., 2020).
meba] QIXHSE BAIRE Fole Hd 2+ 38 Aot fAE
o ol g =79 B7F At QA Aot FFo= <l
A 7tsAdol Rad AlAksle 2471 € Aotk

_E 0:]__rLIﬁ0 A—]“‘ﬂ 0:]—_[1-—- EOH T:] 7]H]-‘,] X—]X]ﬂ-@ U]—H]‘:’}XJOH .uﬂ
7 2~Bl(Dysarthria  Assessment System: DAS, Kim et al.,
2025a) 7Hdstod, A Qe tVdeR A= 4 BEEE A5
ofal EES} S vlASIYTH].-Y. Kim et al., 2024; Kim et
al., 2025b). A% AelMe Y S de= 7]4— Bl
of Bt oe] AFTREAS B9l SRIEBEE, DAS X% ki
AE 7F FOlEIEE AZs9i) ?LO]E}”E(construct validity)=

7t Qiegt ol2 kg e AgsH| Esk=AE UE
= W4 AHEZ, STHEZ(convergent validity)?} HEENGT
(discriminant validity)E E§3HHMessick, 1995).

2 dPoide AAETE AR teE QoA
(PK-WAB-R) ¥ A HAHK-MMSE-2)9} DAS 7+ AaF4e 5
of HHEIT =S FAS5HAt slgith. DASE o ARSI #Est 7]
WA, g T, 3% 25 28 U2 57 ]'L Ll
M PK-WAB-R(Paradise Korean version-Western Aphasia
Battery-Revised)2 o]  71%&,  K-MMSE-2(Korean
Mini-Mental State Examination-2nd edition)= 914 715
%t &4 F9lo] Aol v DASE F AA; ARy
o7 YAY HRost ATE RY Aow JXEANE Al
P2 2t AAY SHEHA EAO o=t g 4 ok ol
o PK-WAB-RS| AAg Wiy wetdsly] Al o4
A Qo WE 599 Tojwrt AFos =of DASSY
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U g A7 Eo %ﬁ@ A%g ofEE Adiyes w2
) AT FHE oflzt oHCﬁ
AE7H9] *Pﬂr °‘=*J77}Xl AlEstete] AmEcd o, o], Q1A
Zte] WA IAE Eot oA AT ¢ U Aol

tlEo] DASY 947 R84S En AdAcs HES] 9
S o $9EY A HuE ol BESE o AT
23 420 ExE AgE ggr) 9rh AY A7HKim et al,
2025b)° e DASS] AFE(G0~79A], 80Al o) HIES 7|ES
ulEdslo] 10%ile ©J5H= ‘O%Pﬂ—ﬂo} Wile oJsk= “Ad715A
Sf &2 e 4= Qe 7TeEY S5 7IEE ARSIt ol2fgt
ol wet ek dgktd 713 FE XS RIFS 9,
T AR SAo] FuERl Fdolas At lsAel Higol w11,
oL} QIA] Ajle] LAH 0T Urhths HdolAs 1 Hlgo] &
Uehdthd o]= DAS 9] W4 EAS Rilohs et
A7t 2 Aotk

ol £ = MW HIKST), SXIEH(PD), YZsto|my
(AD), BAFFB(NPH), AZ=AZMC) A5 tdo=
DASE Aot ohedt 22 5AE HEsA siylth

A, PK-WAB-R ¥ K-MMSE-29F] A4S S3f wdet
9= A o]-_,_ E4, AAsH Ag Aotk 7F DASY) $38 A}
ol& Hluwst UFH F843Z EjIskH, A, DAS ol wE
I 7|5 Aot BREE IIst 29 A eH3E AT
kAl slgith E3 giEEo] A4Sk Aslio] Q] AFE =
v & Qdths L Eslo], JAHSE FHRICR BAG
= Ak 7t 2 Zo7t fAEEAE 712 AESIGH.

TFAAER] AT EAle thedt 2

A, 4178k AFRKST, PD, AD, MCIL, NPH)9] DAS ¥4
4 599 @#9} K-MMSE-2 A4 7t A48l ojwgr)?

4, AAsHy AHgkrol DAS 4 % Yy A
PK-WAB-R9| AQ ¥ ST, BEAGE, Poler], o
ghgsty], olgti7l) M= 7 Al ofwik

AR, ¥ ST, PD, AD, NPH) 7t DAS 3 ¥ st9|9d
Y Zpol= oJHgT?

A, JAAFSE FHUesE SARE & v Jd 7+ DAS 49
g Zpol= fAEER

ChAlA, HWeHE(ST, PD, AD, NPH, MCI) 7I5$&(34, kst
715 A5k, A7l sAsh EiEe ofuER

ﬂllo l"-,-z

olX é
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4
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712882 Q48] (Institutional
Review Board: IRB)i-.—H /\Hi%°1 ge 3 ARE|QITHNo.
KNUCH-2019-01-006-010). £ A7 Fojz= - A& 479
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TR gk GOA oM Q1 21080130t} Kol wet HEwskt
(stroke: ST), TIEHZAPD), L=so|HHZAD), A=A
MCD, AT NPH)OZ REsigior, ZF Aete] A9l
A 7152 olefiet At

1) RS

STHTE A4, MRI E= CT G404 =34, HyEd, 73
dotEd, AFeled 5 HEAW &40 ERIEHY, E4, World
Health Organization(WHO)Q] HE# A 7|&(Aho et al.,
1980)°l wet 24X o A&EE H4 A1 Aeo] ]
=, AR, HEF W A7 A gl :L’Hﬂ-bu'—‘ﬂ w3710l i
Fots A=, WA, AT E= A4 AR o5 HES
EE HEE Agor Agke AE oz ot S84 u

[N

59T 294 UEFCNEY AUEEY, AFUEEY)
WA J)Ee] Holh Lot @ A% JAl] WX e

g o
o
@
O

&40 E4o] SAtte] B Ao BPSHGch Ea oL
ol BRAAA W BRAAA, HiT 9 Sy 0 W 0
QoL BasHA WS 4 9oz Hy Qo w

1z

United Kingdom Parkinson’s Disease Society Brain Bank
o] QA 71&(Hughes et al. 1992 wel, A, bl S)o]
20| gelEln, B, ol Azo] 4 w8e wolw A
”‘H, le/g- o(}x}oﬂ 3101 x]x% zq /\15 = A];q] E.%ﬂbx}oﬂﬂ- e
Astar, dA, X4 WO (progressive supranuclear palsy),
o7|#  =(multiple systemic atrophy) 59 IFIEEST
(parkinsonism) EE= 9FE SO I3t FZAH  mRIES
(symptomatic parkinsonism)< HiAIZ <= Q3L THAA, A4
24 4 MRI 59 PG w5 Z20E EU=E 447} HZ9ol 9
8 Edbyg m71<H(idiopathic Parkinson’s disease)C @ Xtk
otom aAlA, ZqloF2 A% (Hoehn & Yahr Scale)?] 1~29HA
o sfigele AEelth BYUSTFETS FHRE Aol T

o] 31l S PDAH] Zetsiit

3) Y=sl0|HYT

ADFT2 Dignositic and Statistical Mannual of Mental
Disorders-5(American Psaychiatric Association, 2013)9] gt
71%e w2t A, Zoelel IRl EAlskl, &, 719
ofe} AW ARBIA 7|50 Adg S Zela, A, o
£ 355 AA Aglo] Ask, WA, A 3= 1A 5 9L

I, A, tYdRpt Bole QIR e 4lnt Aol ofs)
q 2 AgEr] 7 oAA), HWUAMEE(inical dementia
rating: CDR)2] 47} 0.5~1 Alelow, UFA, ddH 44, =
71589 Hmagnetic resonance imaging: MRI) 59 Y34} AAF
9 AEAEeH 7t AnE EdE AR AEe] o) ADE
Ak A9tk 38 Ake 5RE Afole FHdo] g=
slo]HHQl 739 ADRHo]| 3ot

OIBIZYRO) BIAARDAS)Y) HILEIHE 2 A% 984 A5

4) BEQIXHON

MCIFY2 DSM-5(American Psychiatric Association, 2013)
9] Aol wet AT = AR AZOERE AEIA]
HolE A2 RS qoR sigltt FAFoERE Y k&
s 2kle A APt ERIEAY g FHsE
=HHoR fA=M, Au g 7Eole siEeiA] g ARk
ESE SRIEARl= ol2A] UUARL @ APt B L3t &
T2 26k QA Asih Sikar whsiiovt Amf 2dlzo]
£ FoHA %= ZHR/O MCDE £ Hhof] 8o}t

B) BYUSEST
NPHEHS Relkin $(2005)9] A
T HAzHo=z *—%Ol wdst] X4 3 H%_ 7t 54 S0l
l+ﬂ‘ziﬂ E4, MRl 5 =G4 =4 A7o] ZRIF 9
I, AR, Q4 OJ:*POH 9101 St Eoﬂﬂoﬂsﬂr owﬂ 2l lﬂ”%oﬂ
= iAozt EAeka, WA, HHAete] S 470
(70~245 mmH;0), A, I SAoY 94 24 4
gigt T2 A3glo] Aot oAA, d4H A7 9 MRI 59
T B AnE EU=E AT A9 AEQe] o8 NPH
gt ARk Ak, B3 B EE HEFo] FEE B9
T AARITEZo0] Ao g FolE AQol B Hoo|| kst
For, £& A T FHBY FQ TS TSI
210% AT Fo 712 A EE ojAA H A%
-2 Holx] 53t A7) 159, DAS AARE AABHA] St
Ao 21 Bl AlAsA Aglo] ZAJsle] AL EASY
olzgl¥ 4% 21 3789 IS EAollA] AlQlst
4173

d71%0] w2k A, 404

olF

i
3

inﬂ'm

< H¥oto] &
k. FE A" AT RE 38 951, o 78%HeR F
1730190tk Az ST 82%(d 529, o 30%), PDH
o 24%( 169, o 8%), ADIT 367(d 12, o 24%), MCI
AT 11904 4%, o 79), NPHES2 20%(d 119, o 9Eﬂ)°
2 A 7+ A Aole foFtH+=12.033, p<05). £ %
gt Aol Bt A%, A 9 Aojgo] Higt 7135741
Table 1] A|AJstATt.

oA EE 9 74.94(x7.1041920,  ADFHo]
78.36(+4.7HAE 7K =%, STHHO] 73.04(+7.36)412 7H
Rtk A9 7t 99 Aole BAZCER FolgloH(Welch
Ry 44150=4.101, p{01), Games-Howell AAA 23}, ADFY
o] Aol STl Hlsh f-2fskA =HK.0).

gAY e 9 4 X Ay uES] 0.6%(n=1), 0~54
5.2%(=9), 6~8¥ 26.0%(n=45), 9~119 26.6%(n=46), 12~15
9 22.5%(1=39), 164 ol4to] 19.1%(n=33)& 9~114 iAol
Hlgo| 7P &Skt

R B QIARESE 20.37(15.25)01%eH,  MCIFHY
a7t 21.8222.808 0= 7P =903l ADYHO] 18.47(£5.43)
Moz 7K Wokth ek 7t QIARESolle BAKCE fofst A
o7t QUTHWelch £y 5011972075, £=.098).

e ok 80.09(+13.93)I%l0H, NPHRIHO] 88.25(+8.38)
o= 7P ¥4, STRHo] 77.51(214.7078°% 7F Wkt qlold
Zol|lA Fek ol= GO Oom(Welch Ay, 5430-8.273, pX.001), A&
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AN X2 HA(H35H H23)

A4 Zut ST PDEHe] NPHAR 2 MCIdshErh QolslA we
Ao& VEIITKST vs. NPH o001 ST vs. MCE p<001; PD vs.
NPH: =014 PD vs. MCI: =.012).

Table 1. Descriptive statistics of age, K-MMSE-2 and
PK-WAB-R scores by group (A=173)

Group Age K-MMSE-2? PK-WAB-R®

M (SD) M (SD) M (SD)

ST 73.04 (7.36) 20.94 (5.61) 77.51 (14.70)
PD 75.00 (6.006) 20.00 (5.56) 78.66 (10.63)
AD 78.36 (4.74) 18.47 (5.43) 79.95 (16.04)
MCI 74.91 (6.10) 21.82 (2.86) 88.07 ( 5.39)
NPH 76.55 (8.89) 21.10 (2.99) 88.25 ( 8.38)

Note. K-MMSE-2=Korean Mini Mental State Examination-2nd
edition (Kang et al., 2020); PK-WAB-R=Paradise Korean
version-Western Aphasia Battery-Revised (Kim & Na, 2012).
*Values are presented as raw score.

"Values are presented as converted score (range 0~100).

&, BEYAFNMCDE T 22 F 7 AR aLEsto]
e 2 39 vl F4olle AlQdstalnt. 3A, =N

¥ ggos AT A9 At sj49 epgAo] Aok & Sitk
EA4, MCI Jge] BER(n=11)7} e Fdo] vjsf] Arfzoz &
ol BAA AARY L AFHAY AFEE FE] FHol] ofF
t} o Ad 7t 99 Hluoie MCI A9
162%9] A2E BAsl9rt,
A 7+ DAS =89 H|wE 93t Y] HHST, PD, AD, NPH)9|
o QIRAL(Welch A, s0.975=2.122,
p=107)014 A 7t Aoks foekA] okt Aol et 2F
B[Ot AJols HP=H|(Welch As, s4.449=7.374, p<.001), AREHA
A3k, ADFH] o] STHTEL: G EH<.001). o]
Ao e 78 fogt Aol7k UehgoH(As 159=3.247,
p=.024), A7 Ak, ST 47k NPHAHo] Be] -2fsiA
o WItHp=.014).

2, g7 =4

1) OHIZZOH B2 A AR

DASE vH[ZAof 8219 T AE T 7|52 AFHeE
7Fetes 119k € 7IRHe] dAE whe[del] HIAARIOR,
4] fAtolE(https://das.aikr/)ll F&ste] 2791 & AAT
Qlt}t. DASE E7)A|(speech mechanism) 7}, D(speech) B7},
Z2-5(speech motor) B7F] Al 7H4] SHRIYHOE A=l QL
om F 80/ @l sl 3% H==E HrRIHAEAY=2d, 4
E=13, AE=07). E&5 Hlke Ii&s&E(alternating
motion rate: AMR)?} Y35 (sequential motion rate:
SMR)OI| tigt 2T WHESISE SA5k=t] ole 4ol Hak=A

¥ ol of
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2) DIEICO|A St YAE HOIE AAM HZEH

VIR Qlof7|52 B7IsE] fJoll PK-WAB-RS AASHITE £
Ak AojF o 9 79 i 33T AES ol de] AREE
£ BF3L Adojgrt s AARTsl|, doler], wEidsy], ol
712 Hdelo] Qlrk 7 SRIFY A Al w2t Bt A
o}% A9¥aphasia quotient: AQ}= AojF9] AHAQl FE=E Lt
Eifis AR, $245(0~100%) Aol 7I50] 4SS ouglt
2 AoME 7 sRF9Y Haaet AQE DASSS] A3
ZEs9itt. o] F Ar TS| Al A A5t RAEE A
S5 Z7F 2k Slo, oiid IHA| A9 ARE FHEse] Ao

3) o= ZIOIGLEEAAL 2

qrdAte] QA7IsE B7ke] sl K-MMSE-28 AAI5H
ks AR 9 e AE, 71998, 29 3 AR o] 7
AT T sEE Eohe F 304 WS AAEAAR
AFollMe= DASSRO] JHEA, A 3t A5 45 HlL
SHRlo s ZESoith

o {5

w2 re ofr rj

w

. BAF EX}

FAEE S9Us BEFANA FARR X &}
o= ZFPstget. A FPol] A AR} HEA oA At
o S8 AEE AFota, A+ Folo] AW 59 e
Aok Ao gist 7| EgEE Bex 9 gqidRele] AEEE
ol Astglon, ofF QIXAAL AojHAL, HH[TRHAL &
o7 AAE At K-MMSE-29F PK-WAB-RE paper 7]
db AAF P20z AAEIHoH, DASE LEE = gHES] 7)Y
£ AMgoto] AtlE] H&d & AAIsHith A w2
AxZEeZ AHshe AL YO stPoy, £7HF mitlo] of
2& 7% DAS AA"l Wol Aks AE 24 sa2 AAFst
o #estR

_H
)
el
2

3

iy
=

4. Xz 24

A 7 A9, A, dojeol KO3k Apol7k A=Al Felst
7] 95 LdYEix] EAEA(one-way ANOVA)E AAISHACH

Levene AXROE SEAL 7HYE EQIsto] 710l SR &2
Hapo] gidiAE Welch F AT Games-Howell AREHHE,



H 4o tigiA= ANOVAS} Bonferroni AREAEA
< A8sloty gE Ex9 A 7 Aole FojAlG FAHoE
& W = Y= B

2) HEEIEE: 2M

DA} % 4% B3l ;Lo%a} Sl 24ekeA Belsh] 9

o) Agh At 17399 DAS 3 % S99 da(T]
Al Wk PK-WAB-RS AQ % 399 (R34, BEA
K-MMSE-2 34 7b g2

g8, gote7], W, oW, K
..]

EAE AAJ6lo] Pearson ABATE A=

3) Ul ZE 2t DAS 43 Hli
A9 7 DAS 39 2 S99 ¥4E vEsh] o S8
A 7P %% ofRo] mat ANOVA Et Welch F A%E A4

5}11 27} Bonferroni & Games-Howell A S 285
9t} AAH5E FAT FolE ] Uk 7 DAS Y ol
7 AR ATRT] ) AAESE BHloR ARE B
AFE A (one-way ANCOVA)S F7t2 AAlsky, A 7+
o7} §o& 7% Bonferroni AFFAAE A&st3lch Be

AL SPSS(statistical package for the social sciences,
ver. 28) for WindowsS ARSI oM, 4o4&2 052 4%

soict.

|

HE
_>|~i_',

of

4) ZHE DAS 3 & 21 24

DAS 29 dArd 8-84 AZL Q8 A1A4skd sk Z
& 75 2EE AHEYH ol fs AB(G0~79A4, 8
Al oVl wE HME FH<10%ile AR7)SASE, <2%ile
WASASE, 1 9] e Hestel WA T g He
o et F15AS S5 BRI olF 2 Puel aelgepd
TP 47 Hlme} vl AEstrt

781’6 2 1“‘ _O/] DAS iﬂ Eﬂ 6]._?‘]@1@31 XUJZ\,_ ?lz] lg_l

=210

Hoj¥s 7F AT AIR= Table 29+ £t

1) DASH QIXIZAF 7H At
DASSF QIXAAM 7+ AFEA A3, DAS FR(=.149,
p=.05)T WA A(=-.036, p=.642)E ARt Golat

A Holx| itk W, ¥ gee Axgaet folst A7

A Yot} e 20 Aol IHTHE201, p=.009).

2) DASQ} AO1ZAL Zh o
AojgAetel  Aold DAS F3d% ¢ 99 FHoee
PK-WAB-R9] $4 H X= shelaAtet ol 44 e 2

OIBIZYRO) BIAARDAS)Y) HILEIHE 2 A% 984 A5

=

on, A B2 R 5 £E didohe "
(1=.198~.477). ot9] F9E=E HAME o §84(=.402, p<.001),
BEAGE(=.430, p<.001), wrpdetr] HA|(r=.405, p<.001)<}
Zo] o A&t APHoz FAE FAAE F £F9 AT
o] TAE WM YolE7](:=.260, pC001)RF OETh7(r=.246,
p=.00D)AE ddidos w2 Jas Bt

Table 2. Correlations among DAS, K-MMSE-2 and PK-WAB-R
scores (AM=173)

Speech

Variable DAS total mechanism Speech
K-MMSE-2 149 -.036 2017
Total (AQ) 436" 152 477
Fluency 3717 135 4027
Information content 453™ 319™ 430™
Auditory comprehension .198" -.034 2607
Repetition 351" .069 405™
Naming .198" -.008 246"

Note. K-MMSE-2=Korean Mini Mental State Examination-2nd
edition (Kang et al, 2020); PK-WAB-R=Paradise Korean
Western Aphasia  Battery-Revised (Kim & Na, 2012);
AQ=aphasia quotient; DAS=Dysarthria Assessment System.

"pC05, "pK.01, T pK.001

WA 9 FE0=135, p=.077), LorE71(=-.034,
p=.06560),  WEESH1(=.069,  p=364),  ©lEt71(=-.008,
p=922)2 foldt Ae HolA| ggrem, (=152, p=.046)
3 AEAGH(=319, p 00T AY 1 2 FoRt
A dBE Bk

2. & 7t DAS 3] dlu Zi}

1) TEt 2 DAS 238 Hlw
Yl ST, PD, AD, NPH) % NPHAT2 DAS %

(95.90+5.67), ©71A1(95.35+4.38) & T95.90+7.14) %
AR P B 9SS E9on, PDIYO —75%4

Table 3. Descriptive statistics of DAS scores by diagnostic
group (A=162)

Variable ST (7=82) PD (n=24) AD (n=36) NPH (2=20)
88.46 86.29 89.72 95.90
DAS total (9160 (1267 (1012 (567
Speech 89.95 87.08 91.86 95.35
mechanism ( 8.96) (11.50) (7.37) (14.38)
Speech 87.04 85.21 88.47 95.90
P (12.15) (16.82) (13.56) (7.14)
Note. ST=stroke; ~PD=Parkinson’s disease; =~ AD=Alzheimer’s

disease; NPH=normal pressure hydrocephalus; DAS=Dysarthria
Assessment System.
Values are presented as mean score (SD).
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86.29(+12.67)4, 2714 87.08(+11.50)4, £y
85.21(£16.82H22 7P Wkt 4+ o] DAS FH ¥
SFYY Aol gt 7145 AE Table 301 AAISHSI

DAS &35 274 W7lolA SEAF 7Hgo] F5EA Yot
Welch F A& AAleton, & HrloAe duz] E4EA
< AASIYTE DAS FHOAE F9 1t Zol7h fostgloH
(Welch A3 5757=8.069, {.001), Games-Howell AFEAA
A3, NPHFDO] STHHp=.019)7 PDHH(p=.034)°] 3]
F M o FFPFL HYt WA FriME Hd 2
2ol folgom(Welch /s s089=6.631, p<.001), NPHA
o] STHH(p=.011)Z PDAHp=.001)°1 HIs| FEJsHA &
AeE Btk ¥ BURAE g9 2 Aole fosigleH
(A5 159=3.082, p=.029), NPHHEwo] STHHp=.039)% PD
A (p=.046)0 Hlo] FootA =2 FFHS Bk ZE ®
FolA ADFH2 o2 ot {93t AZolg HolA| Qiitt
7t E DAS +¥Y Hli P Figure 1°] IHZE AA|
SHoict.

Score

DAS total Speech mechanism Speech
BN ST WEN PD WEN AD EEN NPH

Note.  ST=stroke;  PD=Parkinson’s disease;  AD=Alzheimer's
disease; NPH=normal pressure hydrocephalus; DAS=Dysarthria
Assessment System.
‘(.05

Figure 1. Comparison of DAS scores by diagnostic group

2) QX SH = T 7t DAS £33 Hlw

K-MMSE-2 H5g gHRloa BAgH ANCOVA 23k, DAS 34
oA Hdt 7+ folRt AolE HYOH(A; 15)=4.200, p=.007),
K-MMSE-29] a¥= oI5k 9keK(=.057). Bonferroni AR
% Z3, NPHAHO] STHHp=.013)7 PDYHp=.010)°1 Hll /<]
S 2 £HES Btk WA Bk It 7F o7t /9
SFAETN(As, 157=3.724, p=.013), A4 Az}, NPHEHe] PDH
o] vja] GOl =2 SFHS HAKHp=011). T F7lold Fd
o Aole BAFCE KOO A 15773.147,  p=.027),
K-MMSE-29] EHE f2J510i(p=.009) T H7} A AA7159)
PFS FEAHOF W= Ao& Urhgrh A Ax, NPHYH
S3o] STHGO] vl RofoAl =% p=.034). K-MMSE-2 &=
£ ZHQlog EAIRH Mt 7 DAS 432 "W Z¥E Table 4]
A SHAT.
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Table 4. ANCOVA results for DAS scores by diagnostic group

Variable F df p Post hoc
DAS total 4.200 3, 157 .007 gﬁg;gg
eech 3m4 3057 03 NPHRD
Speech 3.147 3, 157 .027 NPHYST
Note. DAS=Dysarthria ~ Assessment System; ST=stroke;

PD=Parkinson’s disease; NPH=normal pressure hydrocephalus.
"pK.05

3. DAS 1#&0]| 2 ZE(ST, PD, AD, NPH, MCI) 2t &t

AR |5 2F 2

DAS #ES} 2ol 27ste] V1Al 3 @ Brie] ehikeE
AFE WEH I w2t RIS AsE, eRbleAsy, Y
o R JdE vk 3 &S AFESHe] Table 590 Al
A5t Figure 2(Z71ANS} Figure 3(F)°l o1E AlAwtstol 1
2 A5

Table 5. Performance level distribution by diagnostic group
(M=173)

Domain Group N Severe Mild Normal
% (n) % () % (n)
ST 82 64.6(3) 220018 134 (11)
PD 24 667 (16) 208(5 125(3)
Speech AD 36 52819 333012 139(5)
mechanism NPy 20 250 (5) 500 (10) 250 (5)
MCI 11 91(1) 182(2 727(98
Total 173 543 (94 27.2(47) 185 (32
ST 82 549 (45) 256 (1) 19.5(16)
PD 24 54213 250(6) 208 (5
AD 36 444 (16 222(8 33312
Speech
NPH 20 100(2) 250(5 650 (13
MCI 11 182(2) 273(3) 545(06)
Total 173 451 (78) 249 (43) 30.1 (52)
Note.  ST=stroke; PD=Parkinson's disease; ~AD=Alzheimer's
disease:  NPH=normal pressure hydrocephalus;  MCI=mild

cognitive impairment.

WA B A WIRHAELT3) S A IsAS =
54.3%(=94), RRIZIsASt = 27.2%(n=47), B EF=
18.5%(n=32)2 “HI7IsAst ol sigshe dhdA7E 50% o=
ARt 2 A AleAst o st didRe] viE
< PDAYC] 66.7%=10E 7P weked,  STHdo]
64.6%(1=53), ADFHO] 52.8%(n=19), NPHETO] 25%(1=5),
MCIE®ol 9.1%(r=1) oIt & B7lA Hir|sAst =
45.1%(1=78), RPlsAtE  24.9%(1=43), B



30.1%(n=52)% AHAetct. Aehd Ads AmEH, AH3sA
Sf o] sfgdls Hlgo] STHHI} PD%SEMW 27y 54.9%(n=45)
9} 54.2%(r=13)E 7P EUdTh A HEF HE&L LIIA Bl
A MCIFEo] 72.7%(n=8)% 71 hOPth 2 @7l A= NPH
o] 65%(n=13)2 7F§ &34t
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Figure 2. Distribution of speech mechanism
performance levels by group
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Figure 3. Distribution of speech performance levels by group
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