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Acoustic Analysis of Vowel Sound in Children with Spastic Cerebral Palsy
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Objective: To investigate the acoustic characteristics of the
vowel phonation in children with spastic cercbral palsy (CP)
and normal children

Method: Twenty-six children with spastic diplegic CP and
seventeen normally developed children were recruited as
subjects. Voice samples were collected by pronouncing at
full length /a/, /if, and /u/ three times each into a micro-
phone. With these samples, maximum phonation time using
Multi-speech model 3,700, fundamental frequency, ijitter
percent, shimmer percent, noise to harmony ratio using
Multi-Dimensional Voice Program model 5105, and 1%
formant, 2™ formant using Praat™ were measured.
Results: Maximum phonation time was significantly shorter

Key Words: Acoustic analysis, Cerebral palsy, Vowel

M L

WHR Aake] Z2A0lE ek A, o]
FEES W A3 HY TF, WA, 39 2 230 4
$3E 2% £59 W4l 0

of|(dysarthria) 2 -+
F AL F AE dEAQ Pefolch

M 3 o, F2 u aFTen TR §)03)
gk FUTE, ofF] AF Fo A FF7)%, 12
a8, Q14 she, QTN o] Fol Al g 7]k 2 9] 35k
Al 4L B3 o] ol ek,

Hed: 200651 39 249, ARSI 2007 19 29
HAAA: AL, AFA AulET AEE 13484
2 120-752, AA g AEs] fde| st
Tel: 02-2227-3021, Fax: 02-363-2795
E-mail: medikss@hanmail.net

in the CP group than normal group (p<0.05). Jitter percent
and Shimmer percent were significantly increased in the CP
group than in the normal group (p<0.05). Fundamental
frequency, 1* formant and 2™ formant were not significan-
tly different between the two groups.

Conclusion: Relatively short duration of maximum phonation
time in the CP group suggests poor respiratory control and
capacity in children with CP. Higher level of shimmer
percent in CP group indicates instability of voice quality that
result from poor laryngeal function. No significant difference
in 1 formant and 2™ formant between the CP and control
group suggests similar vowel articulatory ability. (J Korean
Acad Rehab Med 2007; 31: 103-108)
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Fig. 1. Maximum phonation time was
measured by Multi-speech model 3700.

Length of (a) represented duration of
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Fig. 2. Diagram was derived from Multi-dimensional voice
program (MDVP) model 5105. The lightly shadowed circle partly
visible in the illustration represents normative values for each
parameter (may not be appropriate for subjects of different ages).
(a) Represents value of noise to harmony ratio. (b) Represented
value of jitter percent. (c) Represents value of shimmer percent.
(d) Represents value of fundamental frequency.
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Table 1. Comparison of Acoustic Analysis Parameters between Cerebral Palsy and Normal Children Groups

Cerebral Palsy Normal
Maximum phonation time (sec) faf 2.52+£2.72% 6.62 +5.09*
Jil 3.00+4.35% 5.65+4.01*
Juf 2.80+3.14% 5.77+4.42%
Jitter percent (%) faf 1.97+1.42 1.09+£0.89
Jif 1.92+1.25 138+ 1.10
Juf 1.58+1.37 1.44+0.85
Shimmer percent (%) fal 6.03+5.43*" 4.13+2.18*"
Jil 428 +2.17%" 3.07+1.97+"
Juf 3.02+1.67+" 3.01+2.09%"
Noise to harmonic ratio faf 0.20+0.14" 0.14+0.04"
Jif 0.16+0.09" 0.14+0.03"
Juf 0.14+0.04" 0.13+0.04"
Fundamental frequency (Hz) fal 320.80+75.61" 295.37+34.23"
Jil 333.89+54.15" 321.52+48.84"
Juf 335.14+58.24" 324.74+56.77"
Ist formant (Hz) Jaf 1,229.73+205.80" 1,179.29+ 143217
Jif 465.64+139.28" 465.73+106.85"
Juf 599.94+155.61" 510.28+124.23"
2nd formant (Hz) Jaf 1,952.27+331.88" 1,890.46 +266.78 "
Jil 3,124.29+549.13" 3,161.39+294.23"
Juf 1,238.08 +373.64" 1,209.50 +334.94

Values are mean *standard deviation.
*p<0.05: significant effect of group condition (CP or normal),
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