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A Reliability Study on the Auditory-perceptual Evaluation of Parkinsonian Dysarthria

2 Her-om 0 A gr-o] Qg
Hyanghee Kim - Mi sook Lee - Sun woo Kim - Won yong Lee

ABSTRACT

An auditory-perceptual evaluation has long been utilized in assessing dysarthric speech. The
process involves subjective judgement and the results might vary depending on clinical
experiences or training of listeners. This study aimed to investigate reliability of the auditory-
perceptual evaluation of 22 multi-dimensional variables on 6 patients with Parkinsonian speech
disorders. Listeners were divided into two groups: one consisted of 6 speech therapists with
clinical experiences for three years or more, and the other 6 graduate students without any
previous clinical background. The results showed that the former evaluated dysarthric speech
with higher inter-rater and intra-rater reliabilities than the latter. Furthermore, such speech
variables as ‘precise consonant,” ‘speech intelligibility,” and ‘SMR regularity’ were more influenced
than others by clinical experiences. We, therefore, postulated that a reliable auditory-perceptual
evaluation of dysarthric speech may require adequate amount of clinical training of listeners.

Keywords: Auditory-perceptual evaluation, Parkinsonian dysarthria, Reliability, Clinical
experience
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B oflof et HAZHA Hrrd A0 DRl Fx & ARE 31 Y7 E(rating scale &
¥ scaling procedure)dell F718 7150 wel #x14 ¢ 5, e FFE & wA}E Ht
vl o)}, phu| ol (dysarthria)® 22 T& F3 ol (motor speech disorder)®] 7%, 44 &
Tx2AE) 5ol TAVNATE 5L BENE AVoRZE A T AE 7|5 S AYgs #waEg F
7] W&o st vehe 29 §8 2 A5E HUEsd A AAZLE gdde Bo] 9
&3}3 9ltHDarley, Aronson & Brown, 1969a, b; Logemann, Fisher, Boshes & Blonsky, 1978).
d&o], Moll (1964)2 & T A& H71e o] AAe HALH ddo] /M3 vi@A sl 3
9l whiol2hs A|etsHY L, Moran & Gilbert (198)E AW AE S8ty £ 27

* QAU ok Aolues §EHA
QA e AR stal
o gaist olshojet A e Aty



130 SATE A11P A4B (2004, 12)

33 ZAo vs) IANDH Pk o {8k £33 b gl

AR ZHA PGt A AHEEE HUMAEE AU B AS B4 A8 A 71EL A
e, ol BFNE XHF P2 E Tl g WS (parameter) EL AP H o2 Hrlsle
b g5 gtk ALH Frhe @ ¥ S S AR o2 Hyig £ de v, HA Pt
&7 5o JFE ®Wol ¥] Wi 7|171& AHEde S3EH Wyl vidte A|go] AdE F
Atk 53], Frixtel FRAH d@de] Bo] &I}z YAt FAA R wEt H i
(intra-rater) ®£+¥ 7} 7H(inter-rater) A2 =7t J3F& ¢& 4 Qlok wepA] FAZ4H Hrte
AZEE Fol7] gl A & EAA e 2 o)a), TAo] Yehts o8 848
ZREH 31y 24F FddlE ARH 78, dolv &4 ARE HukElr] A 7 2 AR
F9A4, BA U d#HA A E, FrEAgE Afolel Hi3l So] daEoo dotn FAEHY
thHKent, 1996). B S0], Aol Al ME 9] FAZH FAL AN Aol FIIARL A= o
FolA = Ado] o Hx © v} ¢ (McWilliams, 1954; McWilliams & Philips, 1979). &3],
Chan & Yiu (2002)8] @FdAANE Hzle] FAAE we} &4 Frte U=t @eA g, 53
AR 22l (roughness)$t 714 & (breathiness)d] 3¢ R & M= FYo] FEHAA e
sch

oiu] g o] A T SAL YAeZ F AT 4FE auX BX Fo) = 2EY
ATZEAE ARY YA BE PR AT Aol FHIVIEGE & FH Pl
A BERE) hF YA R Foixk ) AFEE AW E Zo] R o]t} Ozsancak 5 (2002)2 9
Ho ANFEAE ddez 10 B9 viu| 23 o] gxte] dig PX A PFrtE HAFORH HE
APE Hesaed, F 33 M $5¢ 53 A= HUMe A YA A EE 90%, 7R
7 AFEE 80%E WA TE Whitehill 5 (2003)& dolB e se AFstg ot vhu| e Eof
g 998A &E 10 99 ABAIE ez A0EE A 19 Holl dig AAAF daH g do}
Boked, 7 A Ax2 Pria 21 A o] o HIPAW M =& 9452%, H7EAG A Es
8%z WA EA e

£ AN B2&ES(Parkinsonism) SAES HAALE YR ©wE JIAHH HIME
AA AN Hrixte AP E A5 AojE Folim, 4+ T EF WEJEES FUIE o
#HRHE AHAEE AR S

2.9+ U4

21 97 W4

ABAY ool WE NHE solE doluy] P YRS ZA ¥ Doz BHEATH
A A Ae AojA8A AAF5E £X8 0 vlu| Ul o] e Wyt D A8 FPo] 3 d
ol AH =3 d~7 d 4 /Y; HHE=3d 11 7NL)A 6 B2 AojXB8ALE EFEIUL. F AA HF
@o Adojyale Wt Ao Ast Foju, wiu L] FUE AT FHo] Y= 6 FY FAE
2 FAHYY. o) EL 77 A E 9% ZE(multiple system atrophy, MSA) (& 3 ¥, & : 4=1:2
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HoAd=67 A ELA 5171EY (idiopathic Parkinson’s disease, IPD) (& 3 9, $:y=2:1; §
TH%H=633 A) AV 6 B L A2E 1 YRV F39 Z WASE HrsAC &
T 25 AAoAN gAY 37152 335 0]8, Hoehn & Yahr(H & Y) stageZ} DE U A&t
MMSE FgolA 20 H o] 4& g5 #EoAUh

22 4+ IH

221 A853R ,

Zt gxtoll Al Az AA, 2P AHFHA|, BSA3F#A, DDK(DiaDochoKinetic) 4 %% 4(F, AMR
2 SMR #HA) 5& AN AHNE %&7](Marantz PMD221)ol 2t 81-8& =838t 552
gl He =4 AgddA AFHAU

222 H7+E=

%27 952 dAeR Prie AASAEd, 4 ©AdAE 24 % H (hypophonia), ‘&=
% (pitch level), ‘“©Z &2 (monotone),” ‘42 (hoarseness),” ‘714 S (breathiness), ‘A3 A&
(harshness), ‘&2 H(voice tremor) 5 & 7/ &&o] EFHAUL THGANAE /o 29
H g)ebAd ) £ &) ZHmaximum phonation time, MPT) 2, 9 Al ¥l E(nasality) S B7}3}
Aot T4£5E 29 A$ ‘w¥+F 4 E(alternate motion rate, AMR)ZA"E /3/, /8/, /A/2 A
&4 ‘dALF 4 E(sequential motion rate, SMR)ZA'= /HEAH/ §4E& 5 27 5% &
2 FHFAL st olytdl, ‘AAE =X Wi bradyphemia)d), ‘A2 W= &
(tachyphemia)®, ‘33 % 4l(inappropriate silences)¥ 7 H7lslAtt 2L FAANAE A
A 8 % (precise consonant)' 9} ‘¢ & E(speech intelligibility) a2 %33tHT.

>I ant
do B

223 H7HE A

Aol A7 & 12 99 SAHAE BE T AEE BN FrHE T et & UJES Ut
qen, F7kA b 9 (consensus rating)E FEHA %, Mx HAGEFA QA LAEA
2skth Hrba W A EE dolnr] HaiME TYE dAR dis) 2 F AR 2Pt
AF+g A

Zt gtEdE R HAE AW EW, ‘hypophoniae 3 R IP4HY AAE 1 BEEA
t}. 'Pitch level'e B5aA4 2 g AANA SE9 wRol& H78A T, ‘monotone’S e X
aPAaY FAlo)A Fr71EHA ‘Hoarseness & A4 o2 4 5% 248 v AEE, ‘breathiness’

1) & 975 o APAdT=E (A3 T (2003, 200019 AT FolA HHHAE

2) E AFRE 9% MyA4e=F [1ek3] ¥ (2004)]2] HrFA =l ‘pitch level' & ‘inappropriate silence’ &
Z713t 25, ‘hypemasality’$} ‘hyponasality’ & 38l ‘nasality’ 2 84592

3) B dFaEe 28] Aldd foid;
‘brady-"& ‘=W(slow)-'9) ¢nE A (ref. The American Heritage Dictionary, 4th ed., 2000, Boston:
Houghton Mifflin Co.).

4) ‘tachy-'+ ‘Ax}2 W)X =(accelerated)-'2) 9vW]E A|d (ref. The American Heritage Dictionary, 4th ed.,
2000, Boston: Houghton Mifflin Co.).
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' 2g Al 7 oy s £33 A4S = AE S, 28 2 ‘harshness'= E73 8 3 F(itter
9} shimmer)Z 713 %3 Qg F£ AEE HII8I9 T Voice tremor's 2593 2 xputs),
97l FAE LR oy, 'MPT'E 2AAE o438 B& /oH/E g dA 243 NS
238 E, HAE 2 3 o) AT A FolE /M AA AT ATE A9eH ) Nasality's o
3 2 ¢)7), B AA A (AL 712 ‘—'+= HA¥] A (hyponasality), '+’ Fdin]A
(hypernasality)9] A= & ALY Hrtsdoh

‘AMR’ &&-& /9/, /8l/, /A/ $4&, 'SMR'& /HE A/ £3& A7 52 F9 wl

T,
Ju
=S
Ead
nl

2

FHY AEE Brlsg e, HASY Aol 5 % WR Aol AR ge Aoz PR

qcth. we] S (short rushes)o] A& ASolE W A4S ANSA Fhom, FHAH A Bt

g+ U RoE BFFAL. wEo] AsA FAN Uk Aol B W2 S5 ]
g

3ty g Atstgen, o AeA Ao B3] Yehgd A S 3
5 g AANAT. A9 iR §3Ho] £3 Aol wE R4 AL A9}
kg Hrietgich dista Aol A 438 ‘bradyphemia’®t ‘tachyphemia’ FEENA = A9
=7t AxE =yAE 4L Rolx: 9ol ‘tachyphemiaIdEolA 0(FAe g #Hrtstn, Aat
el A= A S ‘bradyphemia’ 5€ ‘0(Z ) og2 Wrhatg o). ‘Inappropriate silences's w3}
FA AN vGEhE 2AHEE 9E AT, ol e FHolvt oA, ¥, £F 58 &)
Aol ‘F T AIE FuMshe A%, 23 HEE oA F3 AHF dEo] dAsE A
2= AY3t4r}. Precise consonant’ E ‘speech intelligibility’ & 23} HALS £33 v &S AR 3}
A %1 AL A} ARAFHER)G A7t Dol AR(HEE)E AXNGH o2 Hrte
[t

o
X
M
K

N

hliz)

=l
I
ook o

224 A8EY

BRI AR s HMEE W) 2 3EEE HUtAE F 2P B2 B A9d gl o,
1,2 3 49 /MFE 71E02 AEFstdth HrhAW A =e 279 7te AR} 2 gro] X
MEE 7122 AR F 085S 47 &L £22 AE3adnt. FAXAE Windows$ SPSS
(v.120) T2aWL Algstg oy, Avojute &9 A7 BA (Spearman’s rank-order correlation)
& 58 F Y ¢ AR £ FBAHAE GolE g

3. 2% % n&

31 HIEARY A=

E 1M B F Q%] 7 A WelA B JFAHAEE A8A Ho] 7247% (B9
97.22~52.78%), 3tA Aero] 69.70% (HS: 86.11~63.89%)2 X &A} Ao izt ozt o &
FAE BAch $5E AAESLAE AHRE F JdodM FFHeE w2 VHAEE B FFH
& MPT (XI8A} 97.22%; &A1 86.11%), tachyphemia (88.89%; 88.89%), AMR /#l/ ¥+E3i+
(83.33%; 83.89%), AMR /El/ WFE-314 (83.33%; 83.33%). AMR /#/ WHE34 (83.33%,; 86.11%)
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tio

Ege. MPTY AMR /9/, /81/, /A/ 8359 AL, ZAAZ AIZFE A3 Ptz
1 A Az o] iEd $AFE A v A8 $HE ALH7) Wi HriAdE
A= & AL HAE & Ak & A WY FIAZE AT YoM Ao 4
A5 YW o8 Hrto] Lo FEojgtn N5 4 ot WHH, o] YXF MAE
FAGHA Aol oEFE A B At 18], JFAE FAYANA F Fao] M2
0e € Holed XNaA Jae A$ 70% o) AHATE Hole FEL A9 13 A FEQ
o wjske], A e ASE A9 7 A2 BN AL £49.

a2y, & Ad RFoA ‘breathiness,” ‘harshness, ‘pitch level’ ‘hoarseness, ‘voice tremor,
‘monotone’ &3 o] A9 A [UY YrFEEL dRHo L NIEE RYed, ol
obitE A9 Ao digt FEEL TUE FEEO H3d Hrixe FALHY dHo o Bo] 9
e 221017 Wi A (Kreiman et al, 1992), 24 A8 $9 AEsE oA §FaE 2o
A@AECIY oHAETH ANEZRE VAN XY 2AATRE uodn LA U
(Yumoto et al, 1984). o] &, A &A 3 A3 do] §F Hrtd 5o tisly FF5Ho2 FYsA
=AY B FRHLZ B LS AL YEES F/HAY AEFP) BE JIFL vz 24
wegn 2EAS 4 Qo

¥, ‘precise consonant,’ ‘speech intelligibility, ‘SMR T34’ S& st ol Hl& A 8AY
gl o £ AIAEE He FEE (AR Aol 15%<)RA, o|5L Hr1e o] Hrixte M8
3 457t 9%E vFTE A € F A AsAREH 4739 el 7 & A% Ao
(3056%)& MUY ‘precise consonant’= F G A% 47 47 3 Y9 22 Y2 &9 2]
A 7H3 2 A vrebsiot ‘Speech intelligibility's X 8493 4G A x 2}o) s} 22.22%
gon, o]lEe] &9 4 YRBALY/IS JEME vind & z1olE BYUh ‘Speech intelligibility’
g 2Ry HAsiME 2EE, &8, 281 ASHYE 59 hFAYE(Weismer & Martin, 1992)
o tig dedo] FAlo o]Fojxjo FEZ YAAYPe] F 9 & v]A 4 v} Precise consonant’
X Zpzbo] zbgel did WY ZLqRE WAISE gHoTA FEY JAAHE Yoz o
'SMR #3409} 4%, 45282 /HE A/l Dokt FHAHAANE Hrtsior 122 ‘AMR FHA
of nla] A F el Fdel v oL AYY AR B 53], J0&EFL Bl AAE
o] 2457 W21 23 % FREAN] FAHRZ (YIS T, 2003) THAL B GAE
woezt Az,

3
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—

¢

o (B & w off
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1 39% 2 oA FARL AHE

3 = THAREE, %) &9 Ael(A-B)
B A 8AL F/A) S48 A eHB) RHE 2o, %)
MPT 1 (97.22) 3 (86.11) -2 (11.11)
tachyphemia 2 (83.89) 1 (88.89) 1 (0.00)
precise consonant 3 (86.11) 22 (55.56) -19 (30.56)*
AMR /3/ 9tE 34 4 (83.33) 1 (83.89) 3 (-5.56)
AMR /8€/ W5 315 4 (83.33) 5 (83.33) -1 (0.00)
AMR /7#/ 834 4 (83.33) 3 (86.11) 1 (-2.78)
inappropriate silence 4 (83.33) 8 (69.44) -4 (13.89)
speech intelligibility 4 (83.33) 15 (61.11) -11 (22.22)*
SMR 4{HE-314 9 (75.00) 6 (80.56) 3 (-5.56)
SMR 34 9 (75.00) 20 (58.33) -11 (16.67)*
nasality 11 (72.22) 6 (80.56) 5 (-8.33)
AMR /3/ T84 11 (72.22) 15 (61.11) -4 (11.11)
bradyphemia 11 (72.22) 10 (66.67) 1 (5.56)
breathiness 14 (69.44) 8 (69.44) 6 (0.00)
AMR /El/ 734 14 (69.44) 15 (61.11) -1 8.33)
hypophonia 16 (66.67) 15 (61.11) 1 (5.56)
harshness 17 (58.33) 15 (61.11) 2 (-2.78)
pitch level 18 (55.56) 11 (63.89) 7 (-8.33)
hoarseness 18 (55.56) 20 (58.33) -2 (-2.78)
voice tremor 18 (55.56) 11 (63.89) 7 (-8.33)
AMR /7/ 734 18 (55.56) 11 (63.89) 7 (-8.33)
monotone 22 (52.78) 11 (63.89) 11 (-11.11)
e A% 7247 69.70 278

AT Zol(A HFHE-B A E} 15% ol A%

F G 39 HILARN AR 49 FREE BHY B, AEBA AF e £ 0428 (p=.047)
2 A8 e s34 Ad 2 - ZAE Holi 3w I8 194 BXeol, & Fd
o REEE WS AR YA AN AR FYsA ke £ de HUdEe v

o AL Andiy, MM AR E A5 B 2 AR Rl 9FE A= 249 A}

""“‘ >

32 Pt Ul A=

Yz Wl AR EE B4 23, AT BE AR EFRE 67.93%, FAI S-S 63.76%
2 AzArTe Briay A ErF b4 24 JdERTHE 2 22). BT FASE AfE
H7F 94.44~47.22% R o0, AP DY A5 UU4~52T8%ZM F G BEFAA IA AA %
A A =R 1 W9k €4 WAk 358 A RSAE AHEH F JdedA TEF
22 £& NIEE B 5L MPT (X8A 9444%; 34 94.44%), tachyphemia (86.11%;
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91.67%), AMR /3/ ¥rE8 4 (75.00%; 83.33%) 5& E &3t MPTY AMR /3/ w5549 7
F, ZAAR AL ZAHS AR A W) BEE S$HFE Ae dndy AAFHA WS A
£37] i Friatge] AFHE eI E A= =& F UUTh

18} 11, ‘hypophonia,” ‘breathiness, ‘harshness,” ‘hoarseness,’” 18] i ‘voice tremor &3 Z o}
SA9 A BAAHY HrHdEgdAE F I ZF7F TRHLZ 60%Y olste] @ HrkA Al
=g Bk 39, FrAY A st PG A B8APGIA 15% o139 AR AolE
BoW FEEL harshness (27.78% zte))st AMR /%/ F34 2 AMR /E/ 9535 (A%
16.67% Aok o FolM AMR /E/ #5314 O AAE AL ARy B¢ F JD
o] NHYEFX7} BT 8333%E 2 A7t OAFNE ET38aL, F7ER A2 Rl 3t o] A
Y HaF 2 2o]E BY AL Fulze ZAyo|} o i AL BEYs}

26.00-]
]
20,004 ° o
©
4y 15001 o °
RE
4
m i~4 o <
R .
10,00 ° °
o o o o o
5.00-]
o
o
6.00-4
] ¥ 1 1 { H
0.00 500 10.00 16.00 20.00 26.00
Lg-3-1=1

a1 F A 2 WAL AR £49 A

T AW 2 HAA N AHE 99 BBV AF et 0122 MRY B £ES Fv
Holt o2 BAYUTHp=000). 19 28 B3 ¥ e 2 Ay 4SS} hAA HE F
oz AMel AgA ANSn drke AL FAY F Yok ole WA FYF Yol Gha) A
B7HE ANE W A EE ARFPe) BAYCl BE WA fAE AR $+2Y EE oY
$& Bioe e ouad,

03'..

nt o



136 A AE A11F A4E (2004, 12)

E 2. 7 gEoIA Y Fud iRl AFE

- (NI X,%) 4 xol(A-B)
K X 8A FEA) 34 Jd(®B) (AFE Fo], %)
MPT 1 (94.44) 1 (94.44) 0 (0.00)
AMR /El/ utE-3 4 2 (86.11) 7 (69.44) -5 (16.67)*
tachyphemia 2 (86.11) 2 (91.67) 0 (-5.56)
nasality 4 (80.56) 7 (69.44) -3 (11.11)
pitch level 5 (77.78) 5 (72.22) 0 (5.56)
AMR /¥/ 95315 6 (75.00) 3 (83.33) 3 (-8.33)
AMR /#/ ¥E 3+ 7 (72.22) 10 (66.67) -3 (5.56)
bradyphemia 7 (72.22) 12 (63.89) -5 (8.33)
SMR uHE-3 4 9 (69.44) 4 (71.78) 5 (-8.33)
precise consonant : 9 (69.44) 13 (55.56) -4 (13.89)
inappropriate silence 11 (66.67) 5 (72.22) 6 (-5.56)
monotone 12 (63.89) 10 (66.67) 2 (-2.78)
AMR /¥/ T34 12 (63.89) 21 (47.22) -9 (16.67)*
AMR /8)/ T34 12 (63.89) 16 (52.78) -4 (11.11)
SMR 34 12 (63.89) 13 (55.56) -1 (8.33)
speech intelligibility 12 (63.89) 19 (50.00) -7 (13.89)
hypophonia 17 (58.33) 19 (50.00) -2 (8.33)
breathiness 17 (58.33) 7 (69.44) 10 (-11.11)
harshness 17 (58.33) 22 (30.56) -5 (27.78)*
hoarseness 20 (55.56) 16 (52.78) 4 (2.78)
voice tremor 21 (47.22) 13 (58.33) 8 (-11.11)
AMR /7/ #3A 21 (47.22) 16 (52.78) 5 (-5.56)
P A= 67.93 63.76 417
. NAE Aol(A AHE-B AE)7h 15% o3 A%
26. 00~
oo M
© [ [+]
gj‘s.m— 1+ [+] o 0
2
gnooo- °
) © [+
o O
6. 001 °
©
o, o
&‘W 13 Im IOYN 15?@ m.'m 25‘“
maaa

29 2 F A Wi AHE 99 4uuA
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A7 W WA 49 BAAES 94AY S B Yok R WA A ws) g
AE2 3 2AEE Teshs ol Fasdchn wiln Yok 53 WAAES 4R 4B
o] £49 Aol U WAS L ABASH HPYU] FFHOE Se UAESAE nYoz 5
we FAL B¢ 3BT Pohol Yok ¥ Aol

N
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<%

Speech Rating Scale

1. hypophonia

0 normal 76”2}?:1)
= mild (2}t ZHe

2 rmoderate (“ﬂ-r 7—‘7{% 2818 A U, ced F
HaAgd S

3 = severe (“H'r Z—}% "‘E]—a— g U, ceE 0]
E g

4 = profound (H8 E21A] &3 4 2SR )

2. pitch level (3} 8

-4 = profoundly low
-3 = severely low

-2 = moderately low
-1 = mildly low

0 = normal

1 = mildly hight

2 = moderately high
3 = severely high

4 = profoundly high

3. monotone

?
:

nmoderately monotonous
severely monotonous
profoundly monotonous
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4. hoarseness ({1 %3+ 4g)

5. breathiness (F7V7} M= 53 42)

6. harshness (A% 48)
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severe
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voice tremor

normmal (33%) i

mid (Beldt F=2 JHg FEE)
moderate (V|3 AXE A5 HEg)
severe (A% A2 A5 B2

WO

>

=

4 = profound (H% BEE B3 B2E)

8. MPT (/op/& Hdig ZA 2% ARY"
33 165144 (B9 )

0 = normal (121 )7
1 = mildly short (76—120)

W3 128436 (49 &)

0 = normal (92 °1%)

1 = mildly short (659.1)

2 = moderately short (1.8-5.4)

3 = severely short (1.7 ©]3D

4 = profound (A3 A& WA &3

9. nasality

-4 = profound hyponasality
-3= severe hyponasality
~-2= moderate hyponasality
-1= mild hyponasality

0 = nomsl

AMR (25 ARYE fsteid shsd W) 743
025 2 R/, B B /S )

10-11. AMR /o/ 9815 2 7234
DR

Ad3 31432 () 3)

-4 = profoundly slow (6.3 ©]3D
-3 = severely slow (64-13)

-2 = moderately slow (13.1-19.7)
-1 = mildly slow (198-26.4)

0 = normal (265-397)

1 = mildly fast (39.8-43.1)

2 = moderately fast (432-465)
3 = severely fast (46.6-499)

4 = profoundly fast (50 oI’

S35 277430 (2 3)

-4 = profoundly slow (49 ©]3)
-3 = severely slow (5-106)

-2 = moderately slow (10.7-16.3)
-1 = mildly slow (164-22)

0 = normal (2.1-33.3)

1 = mildly fast (334-36.2)
2 = moderately fast (36.3-39.1)
3 = severely fast (30.2-42)
4 = profoundly fast (42.1 )
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nrxmal A

(kb ErEsht 24 7 -6‘%1"] 7oy

rmhate(?‘}-’f‘ Srraait 24 7F §3o] §l)

= severe (Ui Bajsh 54 2 230) 2he
Aoz Hag) '

4 = pofound (SR EFasi 274 7 o) ¢ B)

12-13. AMR /E/ Q&34 9 734
N

g 341439 (9 3)

-4 = profoundly slow (7.3 ©]8D
-3 = severely slow (74-140)

-2 = moderately slow (14.1-20.7)
-1 = mildly slow (20.8-27.4)

0 = nommal (275-40.7)

1 = mildly fast (40.8-441)

% = moderately fast (44.2-475)
4

0o :'“

WO

= severely fast (47.6-50.9)
= profoundly fast (51 o4

- a3 278129 (B9 3)

-4 = profoundly slow (50 ©)8D
-3 = severely slow (51-10.7)

-2 = moderately slow (10.3-164)
-1 = mildly slow (165-22.1)

0 = nommal (22.2-334)

1 = mildly fast (33.5-36.3)

2 = moderately fast (364-39.2)
3 = severely fast (39.3-42.1)

4 = profoundly fast (42.2 o]’
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0 = nomal (3%
1 = rrnld(°—1‘7]' ErEsht 4 2 g3 9ld)

Hog aJré}%D
4 = profound (A1 EAlsle 84 30 o] o]

<t )

14-15. AMR /#A/ #5381 9 734
- HEE g

SgdE 341439 (2 3)
-4 = profourdly slow (7.3 ©13h)
-3 = severely slow (74-140)
-2 = moderately slow (14.1-20.7)
-1 = mildly slow (208-274)
0 = nommal (275-40.7)
1 = mildly fast (40.8-44.1)
2 = moderately fast (44.2-47.5)
3 severely fast (47.6-509)

= profoundly fast (51 ©}4)

W33 271425 (28 3)
-4 = profondly slow (43 o3P

-3 = severely slow (44-10)

-2 = moderately slow (10.1-15.7)
-1 = mildly slow (158-21.4)

0 = nomml (21.5-32.7)

1 = mildly fast (2.8-356)

% moderately fast (35.7-33.5)
4

I no

severely fast (386-41.4)
profoundly fast (415 ©14)

R

0 = nomel (34D

1= mid (2 B3kt 24 3 338H0] gl

2 = moderate (A5 2R 94 2k 230 §1)
3 = severe (O B33 24 3 §30) 28

Mo ﬁr’él%)
4= %;)found (- Et3she &4 3t o] ¢

r\.l

16-17. SMR (2§ A84L FAEAM 5 X F&
et e AR /SlEA/E Bay

Qg

AdE 120+11 (9% 3D
-4 = profoundly slow (28 ©|3h
-3 = severely slow (29-51)
-2 = moderately slow (5.2-74)
-1 = mildly slow (75-9.7)
0 = normal (98-14.2)
1 = midly fast (14.3-165)
2 = moderately fast (166-18.8)
3 = severdly fast (189-2L1)
4 = profourdly fast (21.2 ©])

3% 99110 (29 3)

-4 = profoundly slow (15 ©18p
-3 = severely slow (1.6-36)

-2 = moderately slow (3.7-5.7)
-1 = mildly slow (56.8-7.8)

0 = normal (7.9-119)

1 = mildly fast (120-140)

2 = moderately fast (14.1-16.1)
3 = severely fast (162-18.2)

4 = grofoundly fast (183 °iD)

mnml &) )
mild(zE ﬁzlﬁ}"} 4 2 B3lo] gl
moderate(AFT E773) S} 22 53] 98)
severe (THE-R- %Ff" 3l 54 7k B3lo] 71
oz %)
4 = %'())fmrﬂ (di¥E Ew3s &4 1 7ol <
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18. bradyphemia (A4 ““5} F ETI HAR
L2 d3le] ‘:‘]-g

normal (37d)
mild (253 ©)3h

0
1
2 = moderate (26-50%6)
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3 = severe (51-752¢)
4 = profound (76% °V)

19. tachyphemia (HA] @3l ¥ &EE7F HA2
welx) = wile] Ble)

= normal (34

= mild (25% ©]3})

= moderate (26-5026)

= severe (51-75%)

= profound (766 °1’)

20. conversation rate (A4 Ak 5?+0% o

=T 35

-4 = profoundly slow (132 ©}3P
-3 = severely slow (1.33-2.20)
-2 = moderately slow (2.30-3.26)
-1 = mildly slow (3.27-423)

0 = normal (424-6.16)

1 = mildly fast (617-7.13)

2 = moderately fast (7.14-810)
3 = severely fast (811-9.07)

4= profoundly fast (9.08 o]

21. inappropriate silence

0 = normal (B4
1=mild @2 % °}3ph

2 = moderate (34 %)

3 = severe (45 %)

4 = profound G & °

22. stuttering (Xh]] z}ﬂ‘g} xgn A ulg] S0l
LoE S HE)
= normal (2% |3
= mild (3-7%¢)
= moderate (8-15%)

= severe (16-25%)
= profound (6% °4D)

23. palilalia®

0 = normal () i .
1 = mild (A 223} 5 29 o3t B&E)
2 = moderate (A ApL3} F 3-7%, $17] HAlA
7V BE)
3 = severe (HA 2P} F 8-15%, 2171 Aol
A )
4 = profound (A Apgs) % 16% o1, 6171 A
A &t k)
24. precise consonant (RPE3he] A-SATE)
0 = nomml (6% °1)
1 = mild (66-95%)
2 = moderate (36-6520)
3 = severe (6-36%)
= profound (5% °l3h

25. speech intelligibility (XP23} 452 H8%)
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0 = normral (96% °1)
1 = mild (66-96%)
2 = mpderate (36-66%)
3 = severe (6-35%)
4 = profound (5% ©|8b

26. speech awareness (8x}e] H.11)

0 = normal (48 W3} zjo)7} glow, dggeln
A3 2ugo| gi9)

1 = mid (39 =z eRzle] Zol7h »l°‘11 A
e} 25% olslollq RIS

2 = moderate (Y A3 F3i7 74"17} er, o
g 6-50%NM ERNTE =7)

3 = severe (4 A3} F3R3 Ho)7} 313“1, R
A8 51T BHRE =4

profound (24 A3 A8 gEGn 27H, J

"“‘3%—4 6% ogolM BN =7)

Y MPT: Maximum Phonation Time

D29 oM. A FdZa mdSe) A

AR i—%ﬂtﬂﬂ%*‘i v, AMchgta st

4 AR =7

AMR: Alternate Motion Rate; SMR Sequential
Mbtion Rate.

¥ A= 15D 7HAe /5, /8, /79 SDETEE

*l—%‘é} profoundly slowell*l normal7bAl= 2SD

Z, mildy fastolM profoundly fast7bxlE 1SDE 7]
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