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B O EEORAMET 4 — 2 U 7 (dysarthria, EBjEEMEESTEE) fllcl T, <~—2 v
TR=—F LU — 2N —=DEFEAE (Lee Silverman Voice Treatment; LSVT) % i\ 7 SEEHE
ZHEAT U7, BHliE X BB L &R E RIS O W THEEAWIC TN L, RN OREREZE7Z.

1. BERTOEMET 1 — 21 7Hf (Assessment of Motor Speech for Dysarthria, AMSD) 12 £} %
FEFEFEME A TR, L HOEBHEHIFHOMKT, HFOXAEEHORE 2H 7. FHiFok
Tk, B, FROET, BEOEA, YoV T 0REE2ED, FEEHBRE MmO CRETH - 72,

2. Multi-Speech 12 & 2 HESITHERTIE, BFERICT v & —v 2 — Ok L FHORAMENL, B
SHE OBHEXECTFERFERO ST EOZL 2R D, FESIT TR N I o DFE NI,
FERAICHEIAREOUEEZ BN T2 D THD, R—=I VIR FPEFEHELER N IE/L LI
kb LRI,

3. Multi-Dimensional Voice Program (MDVP) IC & % 3%/ OS2SR Cl13iBER I, FAfioZ
Bt (STD), FMlow 5 & (i), RIEOW 5 F (Shim), 4% (NHR), FHA%E (DUV) 2 H0
CHEEEERSI A -y OWELRD T, FHEOFEITCHELONL IN S OWHEF, LSVTIC & 21z
L~V (G6F) ofitREicksb 0L EL 6N,

4, R=v 7 R—=F L LSVT 20l L - SEEREIC & o T, 2Ulh 0 BIRIC RTINS L,
FHaIa=r—rarBADHEKENS Z ENTER,

5. BHEHOT 4V —20 7HICR LT, ATESEICE - EACEONMAICL D a2 =7 —
YayoS—=rF=HEINL, 2= —va VEIFADIERL 72,

NS DfERY S, BEH»OBEEDOT 4 ¥ —2 U THINOFIEREICD, FEDWTIC X 2HH R
5 R FEEE R D BB, N—RA T4 v OFli B & QY 726851 OIEIR & Z OIGERI R Ok
MR & o CEMARFRCTH o LR EN, BHIICH 27 1 ¥ — 2 U 7HIH L < b i
MICEBIARET O RNBEERH 2 2 L2 TBT 2D THo72, 61, BEHcBI 2749 —2
U 7Tk, FEFE RS NICHFEOMEMCHR ImoSEICINZ, SHEHEERICL 2 X EIRICESL
7o TEE) - BNV L ST B AEINAR T T u—F b EETH S ERBES N, B0 T 1
Y= 2V 7HNH T 2 FEEEEORMEIFZ L, FHOEBL L ICHFENITIC K 2 SiHEEIRO
Mt DT dH 5.
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I. EU&Ic

74 Y — 2 Y 7 (dysarthria, JEShEE MR ZEEE) (2,
HFIER S 2 LITREMRROBEIC L > TR 3
L A S P S EERERE 12 B T A A D E D fE R &
L CHBRT 2 F =55 (Speech) DIREE DRI T H
2V, PERIIHE - MR OREICEINT 2 HFEHED
THEFERERE 1< &k 5 7655 (Speech) DFEE & HiRICE
LLTWBY, FuH—2Y 7 TRIEFEHEEGED
R, iR T & 2 WIEGRARD D ICE R EED
oz —varoEEERET S,

T4 =2V 7 ORERRFERICE, MIMERE, ik
JREE, %= v VR, SREMERIE, ZEMEIERISR
EAVIE 72 £ 2% 2. F&5% O FE IS FHR LY O SHE I
BT, EERN OB ICEEEEESEE TR
&), SEHEMERE, EHEERGEEE, 1y, 55
EED 5 SICHHEEIN TS, EEEFKEERE (motor
speech disorders) (1% 7 4 % — A U 7 & FFERLT
(anarthria) 23& %N 5. T4 —2 ) 7Tl&, MK -
FeE - LR . BT - Tu Y T4 oL EBERE I
Ko THERT 2HIEIC & 2 BFONWERPEES L
5. —H, FEIATTR, FEEERT 50 lL D
BREEmEB XUOEASHEEsHAGbE IOl E &
BRI BB 2 BROEEI R RE D 7’0 75 2 v FhfEE
ENB, T4 Y —2 ) TIEHRIC BT B R
W 7 B RE LT, MEET 4 =2 ) 7, KK
M4 =207, KRfET 14—V 7, #HEHET
W4 =207, EEFESET =20 7, —fll
M B = o —a VET 4 =R U T, BREET 4
P—2VT7DTODYA TITHEINDE, T4 —2
V7 Dy 4 THIHBERE2 A2 L, EHBRICE T 5EK
DR DEEREIEL TR 3RAET A —2 )7
BERL% L, f30% LWEIhTVEY,

TAY =2V T OREEIMMDTELETHD, HEHIC
ETIRIEIE DI E ET 2NN D B, FaRinE
RS 2 R R MB D Th W ERTNET
BB LIERENh &, HASEREEHSICE 2
BURRERSY ¢ b, ik SHEIBEIRE oI
ST - RRLE N TV ARV I EAREIN TS, B
12, QOL #HEpic A8 74 % — 2V 74
IR 2 SEBIRIE B X OB A D 3 9E#
ZLL, BEHoF 4 =2 7l LA RS
FEREE A, 2N 5 OSSN IRERE L 5 O
WIREZIR D 7 — 4 OEBESCHRAINETH D, T
WEDODT I M ALDIET VAZRTIENTEN

i, BT 49— 20 7HENCH LT BRI
AN RS R0 724, BERAZ T Th L KEP
BHE L 2 I LR ain, LENEaHE, %
B EEL ORI OB B D EEZHND,
AWtzecix, BHEHOF 4 —2 0 7HlIc L TE
SRR ERITV, 2 OIREREL 5 CITIREE R 2 W
T3 EE L SHEBRECETEL =y rrR—
FELSVT #FEfE L7z, R—3 v 7 R—F LIEFHHE
EARST2-0ICHCONEEETHE. =
JHR—FRiidEcXUosnizwlornAny FBH
h, BEIEFZ IRy F2XHid LLFE—FT LK
BTk 2235 FEET 5. Helm23,8— % >V VIRIC
PES SEBIE N IET 4 B — 2 U 7HNCR L TRESE 2
W] L CLLE, 2 ofEREICET 2 ITEHR
Tw3Y), FEREFHARFEOSHENRE» 6, =
V7R — P& R 7 FERHRE O FETE X HARGEIC IR
R EZFBELLTSAHTH 2 LHEL TW0BY,
% 7z, LSVT & Ramig 5T & b BIF S /- FHE1A#EE:
THY, Foot—x v URICHE S SEBIE FEF 1 9
— 22U 7R LTHRNTH B EE SN TV B,

SiEdlf T, BESRICRASH 2 vbTE LT
4 =207 (BFlios—*r YV R) TNLT, b2
THESPHTEE T 23273, EHNICE
W HFEE S RO D EFRLOSEIRETHD
ZOERMREHOIETFT Vv RAIC Lk > CEMITFLENT
VW30 Lal, ZhsoREcowT, SERHE
N M RRER BT AIRAMT A -2 U T B &
OEEMOF 4+ — 20 7ICH LT, ZDEIGPRNE
DOREFEICOWTHE L 2 13 IERIcZ L v,

PLEX D, T2 CRIEHFIEHEBICN T 2185501
EREBNCONT 272000, SEIEH% doi
TE U RBINBEC SR R R R e MET L, 52
SRR 1, HRICETED H B FEMRITY 7 b
= 7 T & % Multi-Dimensional Voice Program (MDVP)
7¢ & NIZ Multi-Speech % A > 72, MDVP (X 33F 0 &
BRS5 X— Y BN OERNICHIETESY 7
YT TCThDH, avtEa—y—Fiin o McEEES
QR D Sl 7 FEIBIC R, 2 D FRNT LA 13 FREE
kL, Ky 27 Lo KRNAE AT 28506
VAR O T 31219 Multi-Speech 13 7655 D 3% 4
WET =227 VY VIR, FEHcB T %Ak
5 NCIRIBORESRLZE(, V7Y FARZ bu s I L
2k BIRWTOTRE R Y 7 b 27 CH B, T F R
K7+ a7 LTI R, M FE SRR L,



BT 12— 2 7

Z RGN By DEREF AT R OIRIR & L CRIL
EN, FESWTOHMNIIGL T, T 2VX—HhH, 7
AV v MR ESRR e oTIED B B

L % L, MDVP %> Multi-Speech |3 #4258 25 00 58 75 &
Lo, BamaEiiTcd b 2 L MBS T TREMAYIC
RIS cHw s NS 2 L i3dal, EEHD T
A=AV T OIRNE &R L 2 EHIIEZ L v,
Z T, KRB 74— 7tk LT
IR L7z t—2 v 7R — F & LSVT % w7 S 3HiGE
ETL, ZORBEMREZERVICIASHwSN T
BB IREAN & FESHIC & % 5 72 5 NI TG RE
DEFHIIC & > THE L 7-.

I E B

ER : 77%, B, AFE.
BRI - MK, 2% R ZE,
ERREFNZME  BAaET -2V 7 (&
P EBE T - I EADEE = 2 — v o)
FFEONTEAHMLCH S 220,

W X2 H (57m%) /AR, X+ 24 /h
RIS, X+ 24E11H =% v VEREE,
X +164F Wit RE R,

EERERE  RIER, ABRKRICEEBENTON,
ZOBROEBERIZBEVWTCTAY—ER, FATT7T%
FIHL T EEREE 2T 2 BRIEIC R o 7z,

B 5 SR oM

HWRPWNEAR - AR B (B ; Brunnstrom & 7 —
Vo BBV - THLV - FHRV), o8—=F vV VR,
THB SR, A MR RRREL (BREE) , /2 BT PR (%
EE)

HROEFMAETR © MMSE 22/30, RCPM 15/36 L 2840
BEREDIR T 2580 72,

ADL G ifi : FIM 49/126 (& &) 16 H39/91, 2 A1TH H
10/35)

SEREPIFR  [ZHEF 19— 2V 7 (Assessment
of Motor Speech for Dysarthria, AMSD) &R FEEEME
B, T3, FHEEEICB T 3 o/ OXHRETET
2RO, OPRESHREETI, 7 S0 EEHFH O
— R IR % 3R, /pal, /tal, [kal DAL AEEE)IC
BUTHE TN 2D D, 7O FFEFERE O
Rz C v (K1), THEoKRE, ofiE
1%, SEEET 1 (Speech-Language-Hearing Therapist,
ST) 34DFH»oHH L, HaRARE1X4.0/5
A HIREZ47/5, ERAFEREE L TCHEROMEKT,
FamomoRin, K&K - HEEES, Fogso
By, BEoEA, ToVF s 0RYE (FokEs -
B OEEE, FEEEEORY - £H) 20k (K
2). HEFIZMENWICERETH - 7.

RORERS © MEABREE L ~OLCld, FEFE AEE MV EEE) < 4
— v Otk OBEE, BREE TR, B
IR, —MME R RE s SO N7, IRENHIR v
~OVTIE, FEREIHBREE DK T & FEE A RE oK T

T
30— ¢ — 9060900 9 > * D S S
1 &
0 < L. x x x
R W R S S 7 s IEHEFHAOOND N FHEFE S g FFEHFH
MESEQERTEOOOETREEREHEEDOHE S 5 HHEDMEE
BWERLE [ ARLEQDDEDDODRED 50D RDD
S TR R R T KN N
aEEHR 7o B® LS CHE LB R gg fE T #
g e |8 0 A B |5
I |1 2 2 EF
i e gl
! B A ST 0 —>
T s bl I EDJ: wat s e
URHE | e | e IR

X I wrong response

1 BHETF 13— 2 ) 7 (AMSD) FEFRFEERERED 7'a 7 4 — )b GREEHD)

WEIRIRRE, SEEERAE,

SRREPHERERE, TR R BRI 70 0 T 4 BB I AT L 7.
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SRR
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= e 2 B4 B

2 ARG

Z, TaVT 1 ORE, WEOER, BEE, WPy
—vORE, FEREOKTZ2EDL. ML ~LT
X, 23a2a=r—Yarv—trFf—tasia=r—v
a VHiPHICE L ORI A S 7z,

. efEEE

BT 708 LC, BEEELVICHLT
LSVT, JEHHIRL ~Licxd L TR—y v 7R —F%
A U 7 FEEEE O FfiE 2 LB L 72, SHE L X
VT, HEEEANORILZ BWICERR—> v 7
R— RO L T4 7 TORISELBORM L L OB
B AE R L, EHRMOR—Y v I R— N HE
EIRICBWTHITTE R X501, L FTFohd &
SICTHR U7z, BEHEEL LT THEEIHEE O
PEREHIHE Ta o=/ —2arv—rF—Dik)
PREEL L.

BERBOME LM 2 IR T, BEYMIEN15E
i, @200y yavyzirof, 1HDEy v 3
VIR, 40 ~500 IS FRE L7z, I EIE 0 ER I
HIzOVHRELPHIETZ P74 7Vt T E—%Eli
L, K4 mibESEEoh L HTH D EEZ N
B e PR AT R R DICTRR R ML 2, L
L, EERI A RERFIIC B W TEX L RV TR
FEEHREICUEE 2RO - b DD, B b5 NIC&E
L OV TIPS ES o fo M I SEE S h e, HE
DEARLFERICE{ZRD kol T T, RER
WICHEWE S 5 ITEFE L XV OFEFRICH L T_—
Py R—FEROTRER{T- 7.

1. EENLGEEEXRICLZ2EFARE
SRS U 72 ki 7 R = BRI 1, R L 72
LSVT(R) #ZEIcUTohEEH W,

1) FE:

OREE [a] ORGSR 150, QFEIEA: T
BREFEOE L RWFETO [a:] JEFiFeHE o KIZ 1514,
Q@EEND FVY )L 6FEDOKIE S N, @REEM:FEEH
B AERRIIE R VL9 % v 2 ~ 4 T o F
W, CEERHE, Q&A 7 & ZIRHHEEICHEVWE
HALLCHEBLZ, chsicimz<, AETOAE]
FRELTOLE@ZREMT 2 X HHEL /.

2) Ik

%% % (SMART SENSOR Digital Sound Level Meter
AR814) ZHWIcHEN 7 1+ — F Ny Z7iEEZ Wz,
W57 5 RICHKERERICOWTIESTOET Y v 7t
RELTS 72D, IREFERICELE T Y v 7RIS
¥z, FAEICK LT, B 'H Resonance (7 LA,
NI VIHFE) BEHOTHEOWEICED LD
2, TEGIDFEFRHCEIEZBRENICER L 20 X HHE
L7,

2. R=yvJiR—RzREWA

BECE, A T v FHERE D HIRENT» 5 _—
VTR =FEHOL, =y K= Fi3EE 8t
AT Aay b2 5hoT0ndD, TOEED
WeTlx, R=y v R=FLhichs Aoy bOFRA
VT4 v TEEREYNCAT R T, HEREEOE T
RS Rpolz, ZDD, Auy FERREFKD 2D
DOHREL, ZOMo 20y MIAFTELUTHEAL .
KIEF A EFTH 246 LR & OFRIC/NMEEER
B OANHA 2 FEEES) 72 &5 TR Z B 72 2 &k,
RAMRED IR T2 D - LB E L T 5,
R—y v 7 R—F2HAVBERICIE, FEEHRMEE—
FHAE Lz, TNRXHEIEATIZOEDD AR Y b
755 N HIN CHIRE LT BRI L2 ZD
T, HEAREOUEICES o2 TH D, R
— 3 V7R — FCEEHROERIFIRE N VoL E HwT
LEEL RV DIREL [T 72,

3. BEMR

DLEDOIBEOREE, FHEERBICZ, BEOEAD
FEEREOLEE), FOKRESOBEDOLEE), FOEI
DWBEDOEE I ED T a Yy F 1 #iEx hc, AMSD
O, 1B T3 TOEHICB W TWE
ERDI. Chbick b RV VoFHCiis H
WA TH, FIEHIREZ2.2/51C, FKEHEo HAREIZ
30512 FhFELLLELE (M3).

X 51, ICF (EEREEHEESE Do &M, v
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¥ &= M A M % F O OF OB O O%F ¥ ¥ o= = OF O OH
o= M B hoh o o g OF D G5 OFF OO D D D
O o M oM O O OB S F o & @H @ K & KR &
b) e - = == LO)@
% BRSO g L = 2 o B o @
1) 4 wo® OB |
f oo E 0
s DB
% )
&
X3 fEHET 4 —2 ) THE (AMSD) HEEOMEICB T 2RO 7e 74— (18

FEREMEIE 4 BYPS I,
3 AND ST IZ & il O FEZE R L7z,

AV TOHEEK S 720, HECHEIC#HATE 24

WIS — o v 7R — RO 2B L, IBEO R 5
WHT 2 LR mEEe L, TRiicxs, b

WIHOHREERRT D, FA 77 ORIESEEPHELTE
BEEEOL O ~OHITAIN L2 EBL 72, Z DOfEHR
AP 0RPTHEIML, 2227 —vav8—
FF—DIERBKN D Rl 2=y — v a VEREN
WL 7z,

IV, BEDH
1. 77 &
1) EFEOWNERAE
REHIRR O TR B & SO IR IZEF 12 ook

SN EEICTIT - 7z, ISk IX DAT (SONY, ICD-
SX850/SX950) % FH\>y, ¥ 7V v Ik E 44.1kHz,
16 bit B fLicTINERL /2. &8, <A 2 (SONY,
ECM-MS907) & VBRI O HH#EE 15em & —E 2 L7z,
2) MDVP DO 7E

fEFlic LT, fE (a] 2HENEFOES LK
XX TH S DERRAF S, il IC L a—4ic
TEAIE L. SEY Y OLVRERIICETOH B
5 BAR T EE 1 Computer Speech Lab (CSL; Kay, CSL-
4400) =5 MICREA 7> a vV 7+ = 7 MDVP

FEERPARGES, FEEGHAREEIE 5 BB I 2 OBERNWEIR & 2 h 2 aHili L

R
=
=
&

(Model 3900) = A S L, ¥ > 7 U v 7R EA441
kHz, 16bit & FfUIC TRNT L7, MAATICER U CldREfic
FFEPROEFEX MO 3R E L, FHEEhx 5 0
WA LI B 5 25ms O3 X AT R 2 5 R
7o, TN ROBEEAN I E Lizoik, AT w
TILREENTODEENRTA—=I RN T DICHT

DIETET & ZHIEMEZ S 2 DI+ R TH 5
Z&, ORERZERMICHT 212H 7 b FHEE
BEPFKFRR A AHBEANTH L EEXONE L
IC& B, HIRIZATHE W IC R 5 v, LT 2 [%E
M U o i % K 72, MDVP IZHIHRD & 5 1
B [a] TS 2 2 L5, FICHHEIEDEE
(A ETAG 1 F 7z
3) Multi-Speech DA%

FEFNC LT, B TR E KRG 2 BENGEO
EIERESITHEHRSHE, o IC L a— &Ik
L7z, FEEH Y FVIE CSLIc AL, v 7Y v
JEl i #44.1kHz,  16bit & F{lic TR L 72, Tdoa &
Kbg 2HOEEE LT, OXoESI™#EYITH S
Tl OQFEATUABRENTVSE L, QTS nH
EOBRINTVELEOLESHEB LTV L, @
ERICRD IS VWS T WS T & EPEITF 6N
% . Multi-Speech (ZETRD & 5 12 KX DFEEHED 5 2P
T2 L6, FICHKIHEEAEOZBIRVEHEIC V7.



il #2E, Wb R, Hh

2. #R

1) MDVP DOf#trigER

£ LICRFERTZICBIT 24589 X — & OJIESE & &
WEE B & CEHERZE 2R L, JRRETCl, BRI
BB 2EH, AMlow s FicBT 25, RIED
W5 FICEHT 2 EHH, KA 2T LA 2 IcBT %A,
BRI 2500, MEFICBET 25 Tco% D
T RA—FICBEEHD T, B4 » ABICB W THE
A BT 5 FH Tl STD (FEARRE B 0 2 &)
M), AW S 1B 2 5HC R it (OIS
How s E), IRIFOW 5 F12B$ 2 FHTiF Shim (%
AR OREOZES), KA AT VLA 27 IcBET 55

A, mR B U FET R RERE, OnEE EE, RE O, A EE

HITix DVB (FFEoEhES), FREAKICET 55
HITIZ DUV (EFEOEA), MEICBIT 25HCiX
NHR (f535I1c 0T 24350 EE) 2 hDIc SREGE
RIRA—Y DREERDI, Bic, R4 RATLA 21
B3 230 (DVB,NVB) ¥ X "FAEAKICBI %5
Hl (DUV, NUV) T, BEZROHEM[ES 0 L#F LW
WEERD, Tz, WEFE (GEIROZE RER
LEMEME E 0FE) 1F, F1 0 (AR REME),
Jita (ffa % Jitter) | Jitt, PPQ (FEA R A B IEH),
SPPQ (R L — ¥ v ZALHE L 7= B A I B 85 50),
VFO (5 A A 2 28 #) % %), ShdB (shimmer dB),
Shim, SAPQ (R L — ¥ v ZILH L 7= IRIEZE B8 50),

# 1 MDVP il (JRERIHR)
H A=y Wi | ok | owmen | 0| s | sp
45\

1, BEARRMEENCBE S 2 EHE

Average pitch period To msec 9.44 6.13 7.06 1.05

Average fundamental frequency Fo Hz 108.79 163.29 145.22 23.41

Highest fundamental frequency Fhi Hz 140.55 171.94 150.08 24.36

Lowest fundamental frequency Flo Hz 71.42 137.34 140.42 23.73

Standard deviation of Fo STD Hz 17.30 5.19 1.35 0.68

Phonatory Fo-range in semitones PFR (e 13.00 4.50 2.10 1.06

Length of analyzed sample Tsam sec 291 2.93 3.00 0.00

Number of pich periods PER (e 292.50 476.50 433.14 0.00

Total number of segments SEG 11 96.50 97.50 95.00 0.00
2. A (RS 0w s E B3 2 5HH

Absolute jitter Jita [sec 131.34 25.65 41.66 36.48

Jitter percent Jitt % 137 0.42 0.59 0.54

Relative average pertubation RAP % 0.63 0.22 0.35 0.33

Pitch period pertubation quotient PPQ % 0.83 0.24 0.34 0.29

Smoothed pitch period pertubation quotient sPPQ % 4.15 0.74 0.56 0.30

Fundamental frequency variation vFo % 15.99 3.18 0.94 0.43
3. RIEOW 5 F IS 2 FHA

Shimmer in dB ShdB dB 0.82 0.28 0.22 0.09

Shimmer percent Shim % 7.84 3.15 2.52 1.00

Amplitude pertubation quotient APQ % 7.45 2.95 1.99 0.81

Smoothed amplitude pertubation quotient SAPQ % 18.77 5.65 3.06 1.34

Peak amplitude variation vAm % 29.69 16.31 7.71 3.93
4. FA AT VLA 2 (voice-breaks) 12 % il

Degree of voice breaks DVB % 522 0.00 0.00 0.00

Number of voice breaks NVB JIEE 1.50 0.00 0.00 0.00
5. 3B (sub-harmonic) 1B % FHHll

Degree of sub-harmonics DSH % 0.00 0.00 0.00 0.00

Number of sub-harmonic segments NSH 1 0.00 0.00 0.00 0.00
6. AT (voice-irregularity) (B3 2 3t

Degree of voiceless DUV % 15.05 0.00 0.00 0.00

Number of unvoiced segments NUV 11 14.50 0.00 0.00 0.00
7. MEFICBIT A

Noise to harmonic ratio NHR =L 0.27 0.13 0.12 0.01

Voice turbulence index VTI %L 0.05 0.04 0.05 0.02

Soft phonation index SPI %L 7.31 8.35 6.77 3.78
8. AT 27

Amplitude tremor intensity index ATRI % 4.81 6.12 2.13 1.36

Amplitude-tremor frequency Fatr Hz 2.15 2.92 2.73 1.76

THRAIZEE S REKBER LI T A=



BT 4+ =2 U T

NHR IZBWTHEHWEZ T L, 61, FHEE £+ 2
TEHE(R 2 & FEHEREPH & T 2 &, JBFfRIcBWL T, H
HEFIPHINIC B8 L 72 h> > 72 D1 STD, PER (3575 o 3
R EEB), vF 0, APQ (RIEZBIHEE), sAPQ,
vAm (IRIEZHHHREK) TH 2 (K4), 26D
MDVP D458 5 X — %1%, LSVT Hijfli, LSVT & =—
YR —FLOAELL ey v arvEERLL
Iz, RN I RIS ElEE S Tz,

Jita
SPL -5 Jitt
VTI . 4 ; RAP
3
2

NHR

PPQ

NUV sPPQ

DUV vFo

NSH ShdB

DSH Shim

NVB APQ

DVB SAPQ

vAm

W iH REE 4 A% LA

4 MDVP oL —2—Fv— L (GRENH)
%A7x O OHMEMEE 1 L LB EOMENEEZ RT.
BRI CIE, VFO, DUV, NUV (ZA%7 — L7 % F LTWw 5,

2) Multi-Speech DfE#THER

B 3 FEEAEORE

Y AR ba s S L& L, [kitakaze] I8
VB ST /2 B & O [taijow] 1T BT B R /i

ERAOEB RS ) OF O b IR, BE MY
RS £, [to] 1B T 5 HEEHME /12T,

B ZAE AT D EASE X [E % 38 0 ¢ B 7 MER L) S EAE L
7o, TACEVE KB, OFEFRRE 327458 CTH - /-,
HERTHEO TILRE KB, o¥iEz T % L,
LSVT HficB W Tk, b7 v FARZ +a s I LiC
NS DERELHEE D ZEFRD, IS ICEB T BEH
XA ENZ» o7 (K6A), FEHEEIX2.140F
ERRMHEL Fz, &—vyfﬁ—FkLMW&@ﬁm

TIZ, BASE OPASXE 2 kIR D, BB

tﬁ“&%ﬁﬁﬁuﬁ%bt.%ﬁﬁﬁumm@t
TRIRBT D FEEEE D 226 % I BEAN L 72, F 72, RIERT
BOFE (Z 2 VX —) Oz sz L, BENE
LSVT iz B\ Tid, SHiZt oFEoEicZ L

WETHLIL T (K 6B), LSVT IZBIT 5 HFIL,
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Abstract

A 77-year-old man with cerebellar hemorrhage and multiple cerebral infarctions was intensively treated
with combination speech therapy of the Lee Silverman Voice Treatment (LSVT) and pacing board technique. He
presented severe mixed dysarthria of ataxic, hypokinetic and unilateral upper motor neuron types. No speech
therapy had been done for a long time after his illness. As a baseline motor speech function before therapy,
Assessment of Motor Speech for Dysarthria (AMSD) was performed. The examination of speech organ function
demonstrated a limited range of movement in the tongue and the lips, and a slow rate of diadochokinesis in the
tongue. The perceptual characteristics of speech included voice stoppages, reduced loudness, breathy and hoarse
voice, abnormal pitch of voice, imprecise articulation, and prosodic disturbances. Overall intelligibility and
bizarreness were 4.0/5 and 4.7/5, respectively, at the baseline.

The LSVT for two-week period increased the speech intelligibility slightly on a phonatory level. The
combination trial therapy of LSVT and pacing board for a 13-week period greatly improved the degree of
intelligibility and bizarreness to 2.2/5 and 3.0/5, respectively. The abnormality of perceptual evaluation
diminished in pitch, loudness, voice quality, prosody, and articulation. An acoustic analysis after the 15th week
of treatment vindicates efficacy of the combination therapy. The multi-parameter acoustic analysis of Multi-
Dimensional Voice Program (MDVP) revealed extensive improvements of various parameters, including
frequency perturbation parameters (Jita, Jitt, RAP, PPQ, sPPQ, vF0), amplitude parameters (ShdB, Shim, APQ,
sAPQ, vAm), noise parameters (NHR), and voice breaks (DVB, NVB) and irregularity parameters (DUV,
NUYV). Moreover, sound spectrogram showed a decrease in the abnormal noise of fricative sounds and glide
sounds, and the appearance of silent gap of stop sounds after the combination therapy. The levels of sound
pressure and frequency changed appropriately on sentence reading.

As to the ICF framework for this patient, we found a decrease in intelligibility with phonatory, prosodic
and articulatory abnormalities as activity limitation, and the absence of communication partners as participation
restrictions. The LSVT acts at the voice level to reduce phonatory impairments. Speech rate was slowed using
the pacing board, by which prosodic and articulatory abnormalities were improved, resulting in the increase of
activity level on speaking.

Taken together, these findings suggest acoustic analysis is useful to monitor the effect of therapy on
phonation, prosody and articulation. As a conclusion, the combination therapy of the LSVT and pacing board
was one of the most appropriate approaches for ataxic and hypokinetic dysarthria. The difficulty of
generalization of treatment remains to be elucidated for the patients with chronic dysarthria.
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