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Tongue Strength, Range of Motion, and Speech Intelligibility in Dysarthric Speakers
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ABSTRACT

The purpose of the present study were (1) to assess differences in tongue performances
and speech intelligibility between normal and dysarthric speakers; and (2) to analyze the
possible interrelationships between tongue strength, range of motion, and speech intelligibility in
dysarthric patients. In order to measure maximum strength of anterior and lateral tongue
strength, a force transducer has been designed. And a ruler was used for guaging range of
motion. “Word intelligibility test” was administered to each group. The results were analyzed
by a quantitative statistical method(t test, Pearson product- moment correlation, and one-way
ANOVA).The results were as follows; (1) dysarthric speakers showed significantly poorer
performance than the normal in the tongue strength, range of motion, and speech intelligibility
tasks; (2) the correlation between speech intelligibility and instrumental tongue performance
was high in the dysarthric group; and (3) instrumental assessment was coincide with
perceptual judgement of dysarthric tongue performance. The present investigation demonstrated
that tongue weakness is causally related to articulation deficits in dysarthric. The clinical use
of the force transducer would help a speech pathologist to quantify the degree of tongue
weakness.
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Heol HA g TFNE DH(Darley, Aronson & Brown, 1969, 1975; Duffy, 1995).
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ohal g ol & Adste PO RE FAARA AN o]FANE & H i} vl RAA FHEE
71% H717t ok " T A AA] Hrte FAJAEY | F dE, 3§, B 9, A7y 544, 39
az), 434, 203 E, £5, g% 52 J7H8HA dhi(Solomon & Robin, 2000). 39 715§ %
7hhe W Ut FE2E BE(strength)$t #7F 4%, 8%, 9, oz &0l +F¥4
(Range of Motion: ROM)& ZA sl WS 58 & 289 43 ARE & F Utk o3 Hrt
Wo] glo] GAdRANA F2 AXNZAAHQ BPE ol &3t Jorng AFre AP =]
gl vk Dworkin & Aronson, 1986, Gerratt et al, 1991). welx 21718 A48 @2l S uby
o2 39 Ao $EHAE WIS v gl ] § 2§ 43 AxE Vs o] YA
o] g3l Ao Wasch

% B E(speech intelligibility)s sh W) Bae] FoIF B Wpoz AL 1A
Z aEel 4% ARS WYIE ARolt YYEEL 28, 3F, TY, B4 59 T A&
YaP BE 9AES VPHE 2PN 23PFEG & 4VE BATHRTIA, 1999). Ty
go] okafol YYEE Wo} 29 BAS B 2& LFE Holt shPolAY ERE AR

& gk

AR 2 F2ANE BT e BE - RN $UTL RPoT ¥ YPRE 1
A77} o) 2olA) YPomE B AFANE H9 J15e UHUE F3R H FE - 25
A7 drht BHEEE 3T F YEAE FHIE AL 2o Ik
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shul gl HARE B AX4H Bk e B 53 AEZ BARS @ mildlA
severeZhx] ohHl @RS Hol: HE W7 64 A9 49 20 (IR 13 %, @14 7 B)E oz
sith AAxe AP e 4WEW 9B YU F9 9 Ho2 HE YU 9 9§t o8
Zoz A3 VAL 9, 49 Aol Y A4S 1 FolUth LEX YPUA AL 11 B
o2 7t 9%02 A4 B34 7 9, 89 A9Ho] BolA & F$E 4 3ok A4 I3
Ae AR el 9 A4 FEA Be VeI Yoz FHRAG. B4 WA
213 9, 4% 7 B BF 20 Poln, AR e shlwgel) A BE AW 64 A% FYA
T4 steict.
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Fadzd F49 Bidzz A" dod 29 U HERE HAE o) &3} s wEe=
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23 A79%
2E PAEL e = ST A Aol ANAFE Bk
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E 1 89 9% Zxd 0@ 7jesA £ (A3 29

=35 Ae 2T EETE] ;
o 9F A= sERAdag 184 1474
-17.071*
AAAAG 2171 486.8
*n <.05
E2 89 922 9= Fxd g 1|e5A 2 ¢ 34 B
=33 qd P EETE) 7
Fo LE% 9% Z= s nAag 154 1356
-16.270*
AA R b 1568 355.6
*n <.05
3 39 9% 9= Bxo] @ NEEA 2 ¢ A% 2
EPE a4 PE] EESE! ;
A9 9% 9= F5 a2 d 156 1379
-16.015*
A G 1397 3109
*p <.05
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32 89 B¢, 48 L3NNG P T Qo] vl

S8 AUE A% 08R02 UAE @ Y WA F3Y Lol Al K3 2TVAT BY
@vwr ohul 2ol Pg 7& lﬂs}ﬁit} SHURE (A4 AW, T PP do| BRI T WY

%9 Aol7h Qe Ao YEITHE 4, & 5).

X 4 8 #g 25 AP JlesA R (PR A5

&34 qd B EE&HA t
#-9 &5 %9 (mm) vhe| G ok 35 1.6
-8.885*
B3RS 75 1.2
*p < .05
X 5 89 st 5 U veEA ¥ ¢ HAY 2H
274 T 97 P ‘
A3 &5 9 (mm) v 23 1.2
-9.206*
AR 56 1.1
*n < 05

33 38X HBA, 2F7&% ¥ G 2 vlu
YSHEELHEE FAA A, v g Jadt 4P F8E AAXNG 2 7&S FA43A
% 1 23, BEE YA e F P 3 Aol AR vﬂﬁ}%iﬁ}(t=—8332 p<.08). =

g oFed g F A 3 Aok FAHE KA A2 YepvH(t=9807, p< 05). 2 A3
© X 69 AAsHAT

o,

E 6 BRE BAXNY 2758 NG JesA Rt AP EH

A A Eihy ki £FAR} t
HEE FAX ohul ol 33 12
-8.332*
R A e 58 06
LHE a2 ol g 233 76
9.807*
ARG 19 1.2
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34 v o] Ao 39 FxE, 3o PN ¢YEE T vjn

341 39 94X wE Fx=o Jurx FFA v

ohul 2ol Fde & X WE FEg FR2E PPAE ¥ 2dt7] 943 Pearson &
& AHERT 019 FosEdA de &% Fxe 812 BakE BAASG M £2 488
BAc RE% 9F 9% 9F AE: 52 AUBAE BAGE D,

E 7. 9EE A 89 AX] BHE FE 3 @
Ho a&  Hel 08E 92 9 9% 943 PRE PR

d9 9% 96+ 94%* 81*
39 ce= 9= 0% 76+
CECE IR Ta%

*p <05 **p <.01

342 #9 Ao e Fxro 2FE 7 Hn

o] Ao} e FEY 2FE& 7Y #AE Pearson FBVAFE AHEs AU I A,
059] FFFlA e A& LEXK & A% 939 Zr EF LFEH Fo FABAE
Bk a8y B 73 vuE RYE, 2 /&L ¥
2 7ns e ARAAE BAHIE 3).

¥ 8 /& 39 AXd BE FE T ¥

d9 4% He eEX 9% Y I= 943 oFg

39 aF %6+ 9a% ~ 56
g9 8% 9 99+ - 54
He) 9% 93 54

*p <05, **p < 01
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344 89 #H9 - 3d LEHUYS O FE e AnDA

8ol 29 - A5t £5UNY LFE T BAES UYotr] 93 Pearson AHASFE o] &7 A,
019 Hoj5ZelA el ¢ 25U 79, do 43 L5UNE 622 FEE FAXY &2
ARBAS RYHE 10).

E 10. o7& &9 A5 - Aot &3HA T vl

89 %5 2389 99 33 £399 P
9 23 58 o1+ 79
39 g3 2394 2
**p <01

35 AAZA Hr7t B3 71718 AHEE Hob iy 2ol vl v

ohe| 2ol Hek dloA FrEAF AR PGt g o] & #xY HY Ao LFHA
g 3ot A9} 71718 AHE S Boh By 9 fon g Aolrt UEAE BAAEA S o & A
Hugkth o AT, o] YR(F=84954, p<.05)  LEZ ZE(F=20079, p<.05) 9% 9=
(F=21892, p<.05) A=A B5F A|AZtA Hrt Wi} 7718 AHES A7 B Y] §A32
2 #9ud 2ol7t den, o F9-(F=10.326, p < .05) - A3HF=11504, p < .05) SFH A
= foud ze)7t vetnth 28, 483 5(F=9391, p<.05)% /& (F=3387, p< BE A|A
Z+A 7t I foud Zolrt QI 3 A% - SEHNAE AAAH o2 Hpg YA 2
HBEZY 27 3] FARJ/AE Pearson ABATE ol &8 4HRYY O AF, 01 #Y &
A B Zx - 25U AAAA Hrl s BF EHEER, SHEY & 4R@AE B
t Ao YERo(E 11).

£ 11 89 25 - 239N AALH Hrieh sk 3he) FudA

UPEE LHE
8o B AAZLH 7t 79** Bo**
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**p < .01

4. 28 2 =9

vha)| 2ol 2xp Prho) FE 5 FE wyoz v vhu|wgo fxle] Halst F
HARAES Fol WGPz H ol& i A7 HLd=d UthDworkin & Aronson, 1986).
vhH| ol gatel] g FuA SA WP vlF 7|VE AHLE AR 23 WS FAE AT
AFAHI 2ol F X glon AR olsie T& Y F Y JuRo AL4E £E qon
o8] 43 gl &3l JYrHBunton & Weismer, 1994; Dworkin & Aronson, 1986; Langmore &
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Lehman, 1994). ¢]o] £ AF M 2EH Aol 2= 7|71 A& vhu|dido] #x&
Bstateh v S o 3o Frol QoA oE FAE HoleA Yol nA At 2 FH, v}
H o] 359 8o Zrr Z43bate] vla] @A vethoh ol winlZ Ao #xpEo] s
Zet gy 59 4stE Holn, 1 FI & AEFded F8% 98 e 3 o859 g3E
7R LttE A8 AFE(Dworkin & Hartman, 1979; Dworkin, Aronson & Mulder, 1980; Darley,
Aronson & Brown, 1975)% 2 W& ol @k X3 3§ Ff - Yt TFHAE FA3EAt] 4]
3 vpnj o] st Bole e 7T %Y g FEOZ MY £ ot ol niH| TR 3}
28] 3o FFHAE A5 - AR EREY AU 4 e Hd HHE AdEdE AoE Y
°fstE vehd 4 Qe ARZ AHgstaz g

£ dFdAME AF30C00DANA A8 d5E €Y HEE FAE o] &3 F4sAe) s
Bz} 2te] EHREE AP, dEE A LFE F UM FAAE BF AR
o A Ao HaE JAATL QFEF FHol AY A Yo AYATF(EFA,
2008 e ZA#RE Aok skt vls viujZgofel BAMME FREEE TAHE oA
84 F 25 2] M Fadth G 2 o] YEhE whH| o] FAEY By T
Baxrt AssHy ef&ol Frhete RE YT ZHE(Kent et al, 1989, A5, 2001)904
Ag 2 7oAz Bkt vl Aatd ¥HEEE U & doh

AT A3, 2o #xef F9of dHEES o Zx Aol da@As Uevin B4}
Zbe] Lo ZHEES 3o P 7k ARTFAE BolA Furh 1 53, 39 4F A=
& ZHEE 7H9] & AUAAE BPth ol o] " A7 (Dworkin & Aronson, 1986)el A A E 3
o F Axrt e LR Foly 9F YFd v L Z=E vEdtE AR BH| g
o & Y 4% AEE 4FY S A= v ¥ FEE e BEES] AFIANT =
A vdeElgth £ dFoA 39 & AxEY §o 4% Fxrt 4¥aksd o & ARUAE
B AL TN HY 4F FE] AFE AT W F2% 4L 5= AH 3&%"] A
Z594200 B2}t ASE EFRAAS b 89 FFEY AHEm)H HAolFo] wgo} P%
z—g—(gﬁﬁ)o]a}ﬂ e EY Ag F e, B, w, A, R L, 270 7)o &3t B 23
o2 EFIINE W= “}%—-(@%ﬁ)“ A, WL F Y A B3 SISlF Abol¢] 7]'rr7}‘ w
l‘q WE Aoy, 59 ‘2’2 ¥ 4F & AUEd A FoeH sl H2
T 3 FFLR J|FE WENE &g @ g4 Az, vtEg, 5 EF
o] g¥o] A ALo|tH(], 1997). 2 A AAFH LR v DA ST
stetsled] FoF J4TE I Aoz rigigd

-AE E5HAY Arde d85E 3’3"*5‘] LHE EF 52 4UHAAE Ho, IY

A&l TR FHLAE AHRE F USE EAFR Aok 28z A el At
1 Qe AAZGAA FrF B B Aol ’\]E?l 71718 283 97t W o] WluE F
& el el f-84 dAME AHB A Aok AT A3, AAGH Frb BEA 71718 A
g b W 2] frefu @ Atelrt len ol 7 Wt Wby T EAAA AP E HAFYU
o EE, AR PG 3 e X3 HFe 45 ¢ e A4F 2Ry JdF FIe=
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