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Speech Evaluation Variables Related to Speech Intelligibility in Children with Spastic Cerebral Palsy
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ABSTRACT

The purpose of our study was to provide effective speech evaluation items examining the variables of speech that
successfully predict the speech intelligibility in CP children. The subjects were 55 children with spastic type cerebral palsy. As
for the speech evaluation, we performed a speech subsystem evaluation and a speech intelligibility test.

The results of the study are as follows. The evaluation task for the speech subsystems consisted of 48 task items within an
observational evaluation stage and three levels of severity. The levels showed correlations with gross motor functions, fine
motor functions, and age. Second, the evaluation items for the speech subsystems were rearranged into seven factors. Third, 34
out of 48 task items that positively correlated with the syllable intelligibility rating were as follows. There were four items in
the observational evaluation stage. Among the nonverbal articulatory function evaluation items, there were 11 items in level
one. There were 12 items in level two. In level three there were eight items. Fourth, there were 23 items among the 48
evaluation tasks that correlated with the sentence intelligibility rating. There was one item in the observational evaluation stage
which was in the articulatory structure evaluation task. In level one there were six items. In level two, there were eight items.
In level three, there was a total number of eight items. Fifth, there was a total number of 14 items that influenced the syllable
intelligibility rating., Sixth, there was a total number of 13 items that influenced the syllable intelligibility rating. According to
the results above, the variables that influenced the speech intelligibility of CP children among the articulatory function tasks
were in the respiratory function task, phonatory function task, and lip and chin related tasks. We did not find any correlation
for the tongue function. The results of our study could be applied to speech evaluation, setting therapy goals, and evaluating
the degree of progression in children with CP. We only studied children with the spastic type of cerebral palsy, and there were
a small number of severe degree CP children compared to those with a moderate degree of CP. Therefore, when evaluating
children with other degrees of severity, we may have to take their characteristics more into account. Further study on speech
evaluation variables in relation to the severity of the speech intelligibility and different types of cerebral palsy may be
necessary.
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Table 1. Mean and standard deviation of syllable, word, sentence
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Figure 4. Mean comparison related to severity and utterance B ) 0.905
unit g 47 0.844
WA 0.831
3 2. OHEE BAA Y] AT 2 FEdEAT U&= E7I 0.775
Table 2. Correlation coefficient and partial correlation coefficient /9 W] 0.598
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Table 4. Correlation between observation evaluation items level
and speech intelligibility score

w7 s =4 iy
HEA} & w7 0.399* -0.269
17444 E7] ¥k& 0.399* -0.205
3 HZ IFE | 0.399* -0.059
T2 dE FFHd 0.399* -0.027
*p < .05. **p < .01.
332 Hol= A 194
ol A 19Ale] E3E BEEAA HrMgES YHER
HAR) 7He] 43S Fol& M oE golt Ay, 3 B
FIEF, 8 HE BV, 8 €71, 9 271 ALY 107 3
Fo] AL HAX} Fofdt FHBAE A}t = 354
~.640, p < .05). TAHELE HHAE & E5H 25, &
oz FHol7], § %‘7%01*&, 5 74 h dE g7, d& 2
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Table 5. Correlation between evaluation items of level 1 and
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o,
o
o
1o

speech intelligibility score

BryaE =4 =3
3 B9 &% | 0330 -0.483%+
W=7 0.366* -0.269
. o=z 237 o|7 0.53]%%* -0.448*
kaga iy 0.509%* -0.483%*
5§ A 0.399* -0.046
s A 0.529%%* -0.548%*
&7 0.354* -0.239
g2 W7 0.409* -0.481%*
7] 0.395% -0.165
Sra]y) 0.640%** -0.734%#%
g A7 0.573%%* -0.463%+

*p < .05. *¥*p < .01. ***p < .001.
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Table 8. Regression analysis between observation evaluation items

£4Hd<5 2 2 (Variance Inflation Factor: VIF)E
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0.739%**

0.471%*
0.540%**
0.380%*
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Table 9. Regression analysis between evaluation items of level 1
and syllable intelligibility

} e | EF3E

Hel AAAF | FFAF SEV B
3 | oz g3Ro)7 477 164 420k
Azrol Y 1.441 557 374%*
d& LRk b 926 194 640% %
g A7) 744 .188 575wk

3 dog Fol7] 3 7ol R2 = 421; AR2 = 383; d<&
22E7] R2 = 409; AR2 = .391; § 7] R2 = .330; AR2 =
.288.

**p < .01. **p < .001.
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Table 10. Regression analysis between evaluation items of level 1
and sentence intelligibility

el 3 AAS | A | 2T SAAS
5 | JE AY 469 175 A430%
EToeE | 462 225 320%*
e | 2mEy) 1.192 208 T34Hk
g A7) 1.042 377 A463%*

3 7+zbol Ak R2 = 395, AR2 = .350; & 2287] R2 = .539;
= 522; B 7] R2 = 214; AR2 = .186.

*p < .05. **p < 01. **=p < 001.
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Table 11. Regression analysis between evaluation items of level 2
and syllable intelligibility

_ | EFEE

Hel S| AAS | BF2AF e

3 | /= = o2 Agur) | -757 182 -.598
d& 15 227l -454 .149 - 440%*
EA717] -515 192 -387*

A | skeksl WHESl -677 155 -.545%k
10737 -.867 261 927
g A1z -574 270 -.605*

/=, &, 2/ 28W7] R2 = 358; AR2 = .337; /5 &2,
9l #g R2 = 486; AR2 = 451; /3318l WHE3l7), 7134,
1A A2 R2 = 582; AR2 = .542.

*p < .05, **p < .01 ***p < 001
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Table 12. Regression analysis between evaluation items of level 2
and sentence intelligibility

_ N xF3td

Hel S AAS | ZELA 5772
= /71 Z=Eu)7] 564 234 408*
g5 418 203 349%
d&| /B 27 669 268 A420%
/97 27 384 181 357*

A | /ekeksl wEEEY] | 804 201 555k
i is 402 414 562%%

/1) 23W7), & g% 8 R2 = 404; AR2 = 357; /0)/
27, /Q/ AW7] R2 = 450; AR2 = 406; WAZT
/3}ak3l WHEEL7] R2 = 479; AR2 = 441.

*p < .05. **p < .01. ***p < 001.
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Table 13. Regression analysis between evaluation items of level 3
and syllable intelligibility
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Table 14. Regression analysis between evaluation items of level 3
and sentence intelligibility

_ | EFEE

R 3 AAF | BEFELA [

9% | 2ugT 7y 1.124 229 39k
3F|¢5F T 45| 1.09 223 679%H%
He | /EV WHES] 804 .160 703

Qe 2¥Yal W7 R2 = .546; AR2 = .523; 3+ 58 F 235
R2 = 460; AR2 = 441; /El/ ¥FE3}7] R2 = 494; AR2 = 474.
rxp <001,
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Figure 6. Results of speech subsystem assessment of spastic
quadriplegia with low intelligibility
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