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Abstract

The current study aimed to identify the characteristics of speech rate and pause in children with spastic cerebral palsy (CP)
and their relationships with speech intelligibility. In all, 26 children with CP, 4 with no speech motor involvement and
age-appropriate language ability (NSMI-LCT), 6 with no speech motor involvement and impaired language ability
(NSMI-LCI), 6 with speech motor involvement and age-appropriate language ability (SMI- LCT), and 10 with speech
motor involvement and impaired language ability (SMI-LCI) participated in the study. Speech samples for the speech rate
and pause analysis were extracted using a sentence repetition task. Acoustic analysis were made in Praat. First, it was
found that regardless of the presence of language impairment, significant group differences between the NSMI and SMI
groups were found in speech rate and articulation rate. Second, the SMI groups showed a higher ratio of pause time to
sentence production time, more frequent pauses, and longer durations of pauses than the NSMI groups. Lastly, there were
significant correlations among speech rate, articulation rate, and intelligibility. These findings suggest that slow speech rate
is the main feature in SMI groups, and that both speech rate and articulation rate play important roles in the intelligibility

of children with spastic CP.
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Table 1. Demographic characteristics of children with spastic cerebral

palsy by subgroups
NSMI-LCT|NSMI-LCI| SMI-LCT | SMI-LCI
(n=4) (n=6) (n=6) (0=10)
HAdAFH A [7.93(3.91)[7.71 (1.24) | 7.01 (4.73) | 8.16 (3.83)
AgdAg 19| 513 8-11 4-13 5-13
o 4:0 6:0 5:1 8:2
A5 (%) 100 (0) (9976 (1.58)[50.39 (39.48)49.84 (32.51)
FEo]3] 119.9 77.62 125.27 45.14
) (50.57) | (15.43) (65.32) (29.62)
GMFCS
I 1 0 0 0
Il 1 2 1 0
11 1 4 0 2
v 1 0 1 0
\% 0 4 8

Values are presented as mean (SD).

NSMI, no speech motor involvement; SMI, speech motor
involvement; LCT, age appropriate language, cognition abilities;
LCI, impaired language, cognition abilities; GMFCS, Gross Motor
Function Classification System.
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Table 2. Results of rate in children with spastic cerebral palsy by subgroups

5. 729 ¥ 4rh] 519125 4o 2ol
Table 5. Results of pause in children with spastic cerebral palsy by subgroups

NSMI-LCT | NSMI-LCI | SMI-LCT | SMI-LCI NSMI-LCT|NSMI-LCI | SMI-LCT | SMI-LCI

(n=4) (n=6) (n=6) (n=10) (n=4) (n=6) (n=6) (n=10)
D& (SPS) | 3.46(.67) |3.30(1.86) | 1.33(.70) |1.45(.70) A A B E(F) 09 (13) | 13 (14) | 26(.19) | 30(.25)
ZS5E(SPS) | 3.75(45) | 3.83(49) |1.87(1.02)[2.17 (.75) Ha 4 FLED)| 75(.95) [1.01(1.09)[1.67 (1.37) | 1.54 (1.33)

Values are presented as mean (SD).
NSMI, no speech motor involvement; SMI, speech motor
involvement; LCT, age appropriate language, cognition abilities; LCI,
impaired language, cognition abilities.; SPS, syllables per second

3. 449 ¥ vl o) 5] 89l 158 Do) it
AR A )
Table 3. Post hoc results of speech rate in children with spastic cerebral
palsy by subgroups
skl 1% HaA | EF 23| p-value
vs. NSMI-LCI .15 43 .989
NSMI-LCT |vs. SMI-LCT 2.12 43 001"
vs. SMI-LCI 2.00 39 001"
vs. SMI-LCT 1.97 .38 001"
NSMI-LC vs. SMI-LCI 1.85 .34 .000
SMI-LCT | vs. SMI-LCI -12 .34 .989
p<.012.

NSMI, no speech motor involvement; SMI, speech motor
involvement; LCT, age appropriate language, cognition abilities;
LCI, impaired language, cognition abilities.

¥4. 7349

3 ] ob5e) a}¢) 1

A5 A}

Table 4. Post hoc results of articulation rate in children with spastic

=11

't‘i_

2g& 50 o

cerebral palsy by subgroups

skl & FAk | 2T | p-value
vs. NSMI-LCI -08 48 .999
NSMI-LCT |vs. SMI-LCT 1.87 48 008"
vs. SMI-LCI 1.77 48 010
vs. SMI-LCT 1.95 42 002"
NSMELCT 1 moMi-Lel 1.65 38 003"
SMI-LCT | vs. SMI-LCI -30 38 891
p<.012.

NSMI, no speech motor involvement; SMI, speech motor
involvement; LCT, age appropriate language, cognition abilities; LCI,
impaired language, cognition abilities.
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Hat 4 AZHER)| 20(33) | 22(15) | 31(26) | .34(32)
Values are presented as mean (SD).
NSMI, no speech motor involvement; SMI, speech motor
involvement; LCT, age appropriate language, cognition abilities; LCI,
impaired language, cognition abilities.
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