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A E e T 4 HES AT B2 e 2 (2"

17 591667 _0 426515 |18 018182

0 9578

-0.5458|
09578

067158
5000 Hz|

0 Hz]

s gE FO AASA el wate Fukie PEE SHRHIRIY
Prrat’ & o] §3he] FA AL,
5k FO range: AAEEAZE de wEE Frg T AT A4FH5E

249 F AuFRrelA AAFIHEE W gow gtk

Ab @A RS B SR ZEaY Praat’ o2 AARERE 23&5:E 4

2.25. BA 4

PASW (Predictive Analytics Software, Version 18.0) for Windows Z 213 -& 9]

gotel B WAL Stk WA, B FY@ME, GBER), B3] o|(30]4, 4

o]d, 501d) ¥ (FAh, ) 7o) AdasAgan 2 FaERE dolry] 98 its
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7 gy B4 90 ge PAL <E >3 2 BATA BT BA
(168+1.35)0 4470 BA040+042)10ch EAA o v glAl E%chp= 016).

T3k oFiEe e Fakare] HA(1.81+11.21)2 Ao H4(0.46+F055) Bt &A%

\#

Aoz ou Al = kchp= .007).
g, ¥4 Zolo W HAY AP <F 49 2 AT
BN FAHL 3] - A 1.7511.30, 49 Aol A 1.6811.36, 5] Aol A 1.61+1.42%
ojdo] FUMEFE Fadte AFE BHAx, G HAEAA BAHLS 301 dA
0.4410.41, 491" A 0.3710.40, 591" A 03910472 301 de] wla) it A
S Bt @] o FEFol HAL 30]dol A 1901113, 401 Hell A 1.76+1.35, 5
ol ol A 176+1230 % 30]dol Hla] #AidtE AT B, AT o EEolA
FAL 3014l A 0445056, 401 Aol A 0491058, 501 Aol A 0.44+0.530] At}

Zb AR dolo wek 3ol zolrt dEA Felr ] 9s] bR

AEAE AT e <E 5>o 2ok 4 B BARY Aol dF yEAE
i
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£ 3. AEA BA

%A (rating, 0-4)

& 3 g ZH(n=20) AN SR
1 3.90 3.80
2 0.43 0.33
. 3 3.40 3.03
& 4 167 2.30
5 3.07 2.87
4 6 0.00 0.03
7 1.03 1.33
8 1.83 2.00
2 9 0.73 1.30
10 0.73 1.07
B (EFAA}) 1.68(1.35) 1.81(1.21)
1 0.03 0.13
2 0.03 0.27
3 0.20 0.17
% 4 053 051
5 0.03 0.00
6 0.10 0.10
<3 7 0.47 0.00
8 1.33 1.63
9 0.73 1.20
e 10 053 057
HE(EFEA) 0.40(0.42) 0.46(0.55)
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® 4 27 738, F 2ol mE &4 Lo ¥HZ2aH

e TR I o 4 T
B2} (n=10) A4 (n=10)
391" 1.75(+1.30) 0.44(+0.41)
YA E 40138 1.68(£1.36) 0.37(%0.40)
5914 1.61(£1.42) 0.39(£0.47)
391" 1.90(+1.13) 0.44(*+0.56)
o EE 40138 1.76(£1.35) 0.49(%0.58)
5914 1.76(£1.23) 0.44(*+0.53)
391" 1.83(*+1.19) 0.44(+0.48)
A A 4914 1.72(+1.32) 0.43(+£0.49)
5914 1.69(+1.30) 0.41(+0.49)
E L T, 2R A, £ Zold wE BAY ALdRAEN dF
A& AHrE H A& F
a9 141.48 1 141.48 14557
T 51.88 1 51.88 53.38"
242 25 1 25 26
=340l 14 2 07 07
T x B3RS .04 1 04 04
T x £ o] 08 2 04 .04
B35 « £FZ0] .00 2 .00 .00
T * BARFE «2F 05 2 02 .03
Z o]
2. 104.97 108 97
A 298.90 120

= p <01
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7 @Ay GARAAe] NP SFFA WAL <E 6> ek BA

o

oA #zprte] AAEEEE(3.8911.50)F AT (5.0911.13)0] Hl& FAHCR {9
A =HTHp< 01). 2SEE £ T (444+1.32)0) AATF(B.37H1.00)E T F 7
szoz FolatA =:Hthp< 01). Hir FOx= SAt(179.71149.84Hz) 3 A4
(17825+50.08Hz)zke]  fejmat zel7h gllem, FOHSl =g A (176.90+

113.45Hz) % A7+ (172.88+£50.57Hz) k8] rolv gk ztol7h fideh. g, 4 W=+=

¢

AT (1.8 1790 A (081099 Ht SAH o= FostA wWokth(p< 01). 4
H &% FAH(1501141%)0] AATEGTET6%)HET BAHCR FosiA =T
(p< . 01).

dxpzel AARONA % WA FAe S MASIY] FREHL A

W, A #E 2 R=64302 AA W-so] o 64%5 29 sAtHp< 01).
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% 6. WA FARoIA] SFata Wl

- dex  AARFEL zgawne 3 Fe° * FO W9 * us . g6 °
(EEHA) (EEHA (EEHA) (EEHA) (EEAA) (EEAA)
1 1.04(0.12) 1.83(0.15) 100.14(9.81) 197.32(122.04) 6.1(0.9) 43.1(7.4)
2 5.67(0.37) 5.74(0.37) 130.45(7.41) 114.01(30.87) 0.6(0.5) 1.2(1.4)
3 2.63(0.22) 2.86(0.22) 170.00(6.53) 146.20(20.75) 1.4(0.5) 7.8(4.7)
% 4 2.73(0.42) 3.78(0.19) 197.86(36.74) 441.43(10.06) 2.3(1.1) 27.6(11.9)
2 5 4.09(0.54) 4.96(0.43) 125.47(7.09) 95.69(13.56) 1.4(0.5) 17.409.1)
6 4.89(0.35) 5.32(0.39) 229.61(12.66) 189.77(43.86) 1.0€0.5) 7.9(4.8)
7+ 7 5.89(0.26) 5.89(0.26) 264.45(17.76) 139.63(73.13) 0.0(0.0) 0.0(0.0)
8 3.28(0.31) 3.87(0.24) 195.01(16.58) 184.61(64.85) 1.7(0.5) 15.1(7.2)
9 4.95(0.71) 5.65(0.34) 198.60(3.96) 93.35(54.51) 1.4(0.7) 12.7(7.9)
10 3.76(0.39) 4.53(0.22) 185.49(6.99) 166.96(101.37) 2.000.7) 16.9(9.9)
B (EF8A) 3.89(1.50) 4.44(1.32) 179.71(49.84) 176.90(113.45) 1.8(1.7) 15.0(14.1)
1 5.34(0.49) 5.94(0.44) 135.66(3.65) 129.72(3.69) 1.3(0.9) 10.0(5.9)
2 6.34(0.53) 6.58(0.44) 131.46(11.90) 124.88(11.77) 0.6(0.5) 3.8(3.8)
3 5.35(0.27) 5.38(0.26) 166.13(4.09) 160.76(4.23) 0.3(0.5) 0.6(1.2)
% 4 4.98(0.78) 5.27(0.41) 110.03(6.61) 104.76(6.24) 0.3(0.5) 0.6(9.8)
5 6.80(0.20) 6.80(0.20) 136.03(4.36) 129.23(4.37) 0.0(0.0) 0.0(0.0)
3 6 5.60(0.44) 5.76(0.36) 206.44(8.11) 200.68(8.35) 1.0(0.5) 2.8(2.6)
7 4.95(0.54) 5.38(0.36) 264.67(5.43) 259.29(5.54) 0.8(0.5) 8.1(5.6)
T 8 3.03(0.62) 3.64(0.57) 198.71(12.64) 195.06(12.82) 2.0(1.2) 16.4(13.0)
9 4.12(0.27) 4.40(0.19) 243.04(26.56) 238.65(26.50) 0.9(0.7) 6.1(4.7)
10 4.45(0.16) 4.62(0.25) 194.54(7.53) 189.93(7.38) 0.5(0.8) 3.3(5.1)
JF(EEAR) 5.09(1.13) 5.37(1.00) 178.25(50.08) 172.88(50.57) 0.8(0.9) 5.7(7.6)

L2 g9lE 2d/%
549+ Hz
SRl = 35
b= %

*p< 01
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H BEE3 Al

-.802*
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¥ 8 AT HATNA g I v X = WA ALY dH

E 7. 89X BARIA $39

= p< .01,

H e}

71€71(B)

p—

B

0.000

.200

-2.220E-16

»AO
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M
il
ojp

N

p< 0L

P& (r= 926, p< 019} 2S5 E
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00
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(r= -.920, p< .01)%}

e,

ﬁo

At <&

1

3|
A

10>3 2ok o A, AR L& =s)
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AL

o
=

£ 9. AT HATNA 3t
A

-.920* 429 442 088 647
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* p< .01, " p< .05
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£ 10. AT AAEAAM gl FFS vAE HAY GFIAEH A5
x

H 38 A5 =3 AT
sl 71471(B) w205 W g} T
g 5534F-16 127 000
AR - 9% 134 - 9% ~6.925"
=*p< .01
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322. YEE
2 WA AR WY FAH WAL <E 11> Lrh G ER

A AR AA S E=(3931151) = (518141l vl FAA SR fF3HA
P 01). 25E5E T3 At (4.4211.37)0] AT (55611300 ek A A o
2 FYsA =Huo(p< 0. Hi FO= FA(189.46+155.69Hz) 2 d(189.17 =+
51.46Hz)7te] frojml st zpo] 7k gl om, FOH S E=dt 32} (180,98 +98.37Hz) ¥ A4+
(184.73+84.49Hz)3Fe] frolm gk ztel7b glolth &4, 4 Wlks ST (15E1.7%)0]
(0808 BT EAA SR FostA WATHp< 01). 4 HE&%E FA(134+
14.0%)°] 31 (76+£82%)Htt FAA =2 folstAl = %rHp< .01).

Sapte] ool Y BAH FAIe FFTH WS AIEHS AlY
s A < 12>9F 2rh o 3AS AAESE(@= -772, p< 01), 2EHE(r=
=768, p< .01), FRI%=(r= 651, p< .05) H fH&(r= 635, p< .05)¢F FATA &2
o) %t FHAAAE BT

Ao Sl Al

e
4

wot 2EEEE WoR gFIARAE AA
g A < 13> gu AAgEErE A0 9% T o

om AuE L Ri=5060 7 HAA HF of 50%= A3 tHp< 01).
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£ 11 J8R9) EEIA) 2FE W

- 917 AABEEL 2GS E 3% Fo° " FO %914 s - gu)es *
(EEHA (EEHA (EEHA (EEHA (EEHA (EEHA)
1 0.90(0.08) 1.45(0.37) 102.99(6.32) 234.52(112.40) 46(2.8) 33.8(19.4)
2 5.36(0.26) 5.38(0.26) 137.24(5.99) 101.97(25.80) 0.2(0.7) 0.5(1.5)
B 3 2.47(0.22) 2.91(0.20) 182.33(5.74) 152.01(18.97) 2.2(0.7) 15.1(5.3)
# 4 2.53(0.20) 3.80(0.18) 211.32(10.41) 405.25(35.04) 2.9(0.9) 33.4(4.7)
2 5 4.86(0.75) 5.53(0.57) 124.83(6.74) 110.20(11.72) 0.8(0.4) 12.2(9.6)
6 4.93(0.33) 5.64(0.23) 238.56(6.60) 210.52(21.77) 1.4(0.7) 12.6(4.2)
Z 7 5.59(0.46) 5.59(0.46) 297.89(27.15) 137.14(35.56) 0.0(0.0) 0.0(0.0)
8 3.60(0.46) 3.89(0.26) 195.14(13.19) 186.72(75.32) 0.6(0.7) 7.2(11.7)
9 4.94(0.63) 5.34(0.30) 209.39(4.87) 110.22(26.42) 1.2(0.9) 7.5(8.4)
10 4.12(0.37) 4.65(0.23) 194.95(5.58) 161.28(43.03) 1.1(0.3) 11.3(6.3)
JF(EFAA) 3.93(1.51) 4.42(1.37) 189.46(55.69) 180.98(98.37) 1.5(1.7) 13.4(14.0)
1 5.12(0.30) 6.11(0.42) 146.89(6.36) 210.49(34.88) 1.3(0.7) 15.9(7.5)
2 6.48(0.52) 6.72(0.28) 133.97(10.52) 115.69(27.32) 0.6(0.7) 3.6(5.9)
3 5.35(0.41) 5.54(0.35) 180.15(4.32) 262.17(114.16) 0.3(0.5) 3.2(6.4)
| 4 5.52(0.76) 5.76(0.55) 121.41(4.17) 124.94(106.76) 0.3(0.5) 4.4(7.0)
5 7.78(0.71) 7.78(0.71) 143.67(8.17) 104.94(28.71) 0.0(0.0) 0.0(0.0)
A 6 5.49(0.65) 6.09(0.57) 221.26(6.21) 273.08(83.15) 1.8(0.7) 10.0(5.0)
7 4.80(0.30) 5.36(0.22) 271.45(7.85) 163.47(44.69) 0.9(0.3) 10.5(.7)
T 8 2.5000.27) 3.06(0.27) 194.23(4.98) 225.18(23.43) 2.1(0.6) 18.2(7.4)
9 4.29(0.29) 4.49(0.17) 262.59(13.88) 230.89(40.10) 0.4(0.5) 4.4(5.5)
10 4.44(0.39) 4.70(0.27) 216.08(13.46) 136.45(30.66) 0.3(0.5) 5.5(8.5)
JFH(EFAAD) 5.18(1.41) 5.56(1.30) 189.17(51.46) 184.73(84.49) 0.8(0.8) 7.6(8.2)

asle gd/x
SRS Hy
TR R

SelE %
*p < .01
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2 B xFeat ] e} T
& 4.583E-16 .186 .000
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(ICARS) ¢t¢] 4&aA

ﬁo

H HET S SAld sl

Y

1491 "otk ZF A FEol A A L B AR HeEE 14421026004, 5 7]

AR ASE 57543, Aol Fol AR FFE 1L2AT16DA, ST 25 Fol A
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£ 16. &5 HEFT A9 9¢ A % ICARS A%

@A ¢ ¥R AT ICARS H
AHA &5 Aol ATRE  FH
FME  gFEE R EY )T el el
(34) (52) @®) (6) (100)
1 3.90 3.80 29 16 4 1 50
2 0.43 0.33 7 4 0 0 11
3 340 3.03 9 7 4 1 21
4 1.67 2.30 7 10 0 3 20
5 3.07 2.87 15 2 1 0 18
6 0.00 0.03 1 0 0 0 1
7 1.03 1.33 26 0 1 0 27
8 1.83 2.00 30 11 2 0 43
9 0.73 1.30 10 0 0 0 10
10 0.73 1.07 10 7 0 0 17
i 1.68 1.81 14.4 5.7 1.2 05 21.8
(®E (139 (12D (1026 (54 (1.61) (0.97) (14.91)
B
E 17. &4 HET @A A& FAH ICARS H=9e| JAAA
37 BAE AEE
ICARS' 41 2%
AHAl B AT72 510
% 715 604 646*
Ao} ol 853" 783
At A 331 443
4 661 702*

IICARS= The International Cooperative Ataxia Rating Scale
* p< 05, * p< 01.
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ABSTRACT

Intonation Disorder of the Patients with Cerebellar Stroke:

Auditory-perceptual Rating and Related Factors

Kim Yulhee
The Graduate Program in
Speech and Language Pathology

Yonsei Univesity

Intonation refers to variation of pitch and serves as an important clue
to distinguish meanings when communicating with others. Fluent intonational
speech requires effective coordination between muscles that play roles in speech
mechanism. In order to evaluate how well they cooperate one another, some
factors have to be looked into such as total speech rate, articulation rate,
fundamental frequency, frequency range, pause frequency, and pause ratio.
These are main variables to influence one’s intonation.

The defect of intonations in speech is mostly due to damaged cerebellar
whose function is to control muscular coordination. For example, when patients

with cerebellar stroke produce speech, listeners percept imperfect intonations
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and this can possibly lead to ineffective communication. For these patients to
enhance communication capability, it is crucial to identify why listeners feel
uncomfortable with their intonations.

Despite several domestic studies on intonation but there have never been
studies on patients with cerebellar stroke.

In this study, patients with cerebellar stroke due to vascular disease and
a control group of the same age and gender were asked to speak.

The two groups were required to make sentences with a variety of
types(declarative sentence, interrogative sentence) and length (3 word-phrases,
4 word-phrases, and 5 word-phrases). They were also to told make the
corresponding sentences to the speech language therapists and then the
therapists rated them. Then, analysis was conducted to determine what were
the most influential intonation variables to affect the rating results. I have also
carefully examined to see whether there is a correlation between the rating
results and ICARS.

The results and discussions of this study are as follows;

First, patients acquired higher ratings than the control group in both
declarative and interrogative sentences. Contrary to the result that two groups
had similar ratings in making sentences with different types(declarative

sentence, interrogative sentence) and length(3 word-phrases, 4 word-phrases,
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and 5 word-phrases)of sentences. The tests showed that listeners did not
perceive natural differences in intonation according to length and types of
sentences.

Second, articulation rate turned out to be the most influential in the
patient group to affect rating among various variables(total speech rate,
articulation rate, pause frequency, pause ratio, average F0, FO range)in
declarative sentence. And on the interrogative sentence the total speech rate
was the most important factor. From these results, when listening patients
produce syllables and phonemes, listeners tended to feel unnatural as articulation
rate changes due to slower stricture time. Furthermore, it refers when patients
naturally speaks, the listener perceives by articulation rate that alternates by
articulation stricture movement.

Third, the rating of the patient group with cerebellar stroke showed
statistically significant correlation with total grades and detailed grades of
International Cooperative Ataxia Rating Scale(ICARS). Accordingly, the
following consequences were drawn, among them, the rating was perceived
unnatural as grades became improved and the rating of all sentences became
higher as the total grades. In addition as the detailed grade, language disorder
had positive correlations with all sentences of declarative sentence and

interrogative sentence. Furthermore, activity function became improved, since
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intonation rating of interrogative sentences. As for detailed matters, unnatural
perception was made because the intonation rating of sentences was higher as
the total grades, detailed grades of language disorder became improved.
Consequently, The results show that the grades of International Cooperative
Ataxia Rating Scale(ICARS) can help determine the patient’s speech ability.

This study has a significance in a sense that language capabilities of
the patients with cerebellar stroke were analyzed by various variables and
correlations were found between the results of the auditory-perceptual rating.
It 1s hoped that systematic language clinic will be done on patients with

cerebellar stroke through further studies.

Key words : intonation, cerebellar stroke, auditory-perceptual rating, intonation

variables,
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