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The Effect of the Treatment on the Pre- and Post Respiration and the Oral Motor for
Children with Cerebral Palsy by Acoustic Analysis

4% 84878 g
Sook-Hee Kim - Hyun-Gi Kim - Yong-I1 Shin

ABSTRACT

The purpose of this study was to find out the acoustic variation on the pre-and post
respiration and oral motor for children with cerebral palsy. Five children with spastic CP at the
age of 6 in average were practiced by a caregiver at home each for 25 minutes, in total, 45
times. The sustained of vowel /a/ and vowels /a/, /i/, /u/, /e/, /o/ were recorded on CSL and
MDVP and analyzed by acoustic parameters. As a result, the maximum phonation time(MPT)
was increased from 2.06 to 6.31 and the formant of vowels(F1, F2, F3) had significant
differences in F1(/a, i/), F2(/iu.o/), and F3(/a/) between the controls and the children with CP
in pre-treatment. The total average value of vowels had significant differences between the
pre-and post-treatment (p< .05). The energy of vowels had significant differences in the
vowels /i, u, e, o/ and the total average value between the pre—and post-treatment(p< .001).
The jitter percent, shimmer percent, and noise to harmonic ratio had significant differences
between the pre—and post-treatment(p< .05). As the respiration and the oral motor improved
MPT, voice quality, and articulation of vowel, and the variation of the formant(F1l, F2, F3)
showed the changes in the shape of lips, the place and the height of the tongue, the various
development of therapy programs and the consistent intervention of treatment is needed for the
children with cerebral palsy

Keywords: cerebral palsy, maximum phonation time, vowel formant
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T M £ SD T Z p-value
A7 A 206 + 2.28 A5 A - AR F -2.023 043"
g7 & 6.31 £ 3.84 Aot - Am A -2.819 005"
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#Hx 2882 1183 8346 3329 1864 2049 2106 3834 3717
Jo/ Wi 6278 5546 5524 16755 1,1534 1,1124 38223 35704 3,2436
Az 1645 302 38.1 5910 11798 842 11405 4489  593.1
Hd W 7645 6509 6207  2,044.1 1,897.3 19168 3,927.17 33689 3,454.8
Hx 2963 2208 2039 5997 6608 7059 < 789.7 5236  400.1
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3.3 &7 oA

HAgvha] obEe] A5 A 9 54 olU A (Energy)E Ml al
gatgkol okl ow, g /i/, /u/, Je/, /o/oN A el @k Afol 7t 9l Kk
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(F91: %)
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*p< .05

AR e A
Aol o A g,

s gehi) s P4 B0 s Bé%"iili Qo] AAl, &5
= s

Shoh(Aicardi & Box, 1998). SFAIA A A 7F A&58HA] dom 444

r;
> i



138 S48k #1157 A2% (2008. 6)

= o = =
%, A4 ols 3 vinEd o 1 Axe vy 2

AR, TH5E ATl AEHE T F doleEs F AT Aot HEE W E AL ow
frAetEd Tk oledh 35 9 SAAAY oS Hrlsky] A8 Hd g Alzke] wmiR]
ol gate] FAo 25 ARgETH AWLGAINY SAHL 5, FF 2HS XA WG AE
o Al vHE FActe WHoRE Aol oA Tt o= A EeHoR A9 sHUow
H3tH=7tE AFgAor st 8 5tthSawashima, 1966).

Robbins ¢} Klee(1987)°l 9]5lH 2 Al 6 /NLF-E] 6 Al 11 7L Aol G4 olsS o=z

o ASAE AT A3 obEEe] Aol 7 ¥4% A Bl SN
aazuq 6 Aol 10 2o Aol BAL A5T 5 Ak sleh A AFHAE 5, 20045 Wit et
L 199300l SI3hel = gubu] olo] A4 okl Hls) HupmaAlzie] folahAl Fekvka shgich

[

B ATNNE AR A Ao WA ASANE 206 22 A4 oFEM=799)0) ]3] o} Aal AT
st %1'16}3104 A5 FOM6ID = st 1 i% Psel Parow wae] A4A
2

’“é A} ?“lollﬂ_t‘r ¢U«] Al i‘ﬂESﬂr Al 2 FUETL A YEbsktha 3}‘312‘% Ad

/2/ye A
M} B L1990 7 ANA 13 Al Aole] A Gt Bol $EG HguiulobEe] g ¥
Ak 1ok QA LECoY, /o1, 5, A9 A | TRE Fitol A4 el wlel vheln
B oo @ Avel A B, B AT AE A | THES Al 2 EWES] Fitgre] A2 Ao

= A okl vlE] =A ek e A Aol A4 A Al 1 FHEFDE 2
/a, i/, Al BEMEF)E E& /a/, 1/ AA 98 Aol 7p YEpst o, ¥ duj] ofF 2} XM} olE S
W3 AFoHE A8 A A1 THES BS /a /8 Al 2 THE B& /iy o/, Al 3 EAESY BE
Ja/N A el gk zkel7F itk ol st AT X8 HAu] obse AAMARE /i/e} f?*é B/,
/o/E Hg skl o o] Aoy X E F XWE Fl, F2, F33t9] ®iste= H“u}ﬂl obE 9 Y=
2 Fo 912 9 =olvt ¥gtE ) -
3h7h Hol 25 Favt FESR olFH L
duH] obse] S5 B 3, %, B 22 i%ﬂﬂ&ﬁ 7153 2o FaE g B B 25

o] g4 AxE Btk
A, = Adui] ofso &4 UAE Hlwd Ay AFE A(M+SD=572+4.7)°] #l3} A8 F
(M*SD=64.8+3.8) B t#ke] oAt o83t &9 A7l AEstgel AR o3 A4=HE Ao
J9o] M7= AAA HE=d(Hegde, 1995), ATl E X 3

fr

2 379 ghelol 245 &4

= =
grol M A 5% $AL B M4k o}Fe] sFo] 37 o] UEhd Aem malth

b



139

=
o
i}

& »4uhu] of

op

H
"

[e]
e

2] ©]

~
Hr

]

v opge

)

5

el
“ToR

o]

ol wie ZF R]&o] 251£1.25%,

= [e]
HEEYL &5

0.15£0.06% = el MDVPe] 7]

‘EH
;O*

Fo] Ao} W A7k F7}9)

@

7155 °]

94

=

oln
N
=
T
Jo
&
N
-
_,oT

)

el

=0

Powell, Barlow & Cheshire(2006)9] A7 A3} X322 714049 X87F X &H0=2

slojoF & Zojtt,

312 3(2),
Age]

)
=12
3]
1

o

A2

. Yo XZ AT 8(3),

1

Iy
f4

w23 22l B

}of 915+ 3, 68-83.

i

I
il
o

- 2

4

w2 1glo] v ofEe] o
<] Z

98l nEe P
Adolxlz o5+ 9(1), 89-106.

=

=

|5

QU X

d o)

7o) ol Aw} 244l A wol| uw)

atv, B Ap7h 7hA ol A A A

S

a3,

=

1989, 1A whulo}e] AR el Tl #AL o)

L

oA do}

zke] AAl
o

)

=
-

v ob%

L& zFofo] X E Al

L

1998. > g winjo}

. 2000. AFA
203

7} o]
2

[¢

ZFgroll 5% 9(2), 116-128.
99, 1901, 2 rhule] oloj A E A% o

2t 2004. 9-2]

ol A1
4

LS

A 24(6), 1070-1078.

177-181.
HEERE
A
2003.

3

=
18

2
d ¥ 4ohi] obE
T

pl
=]

jr:
1] ofelgl o
s
‘é'_l\_!
A,
48,

80]:
7

de, Al

El

3t

s}
9
a
=13
h



140 S48k #1157 A2% (2008. 6)

A%, NEZ, AA7]. 2003 FHY HGrpu] oFE] SFLYFA 4 AT A 143 %

ol P A= 5¥ A2 AT 7(2), 27-46.

g B 9lo] A7) g Mg dREEAL

TR, olaly. 1997. ¥gdwtulol S &9 EAHI X =, ¢F5 Bobath3}3]#] 2(2), 126-137.

Aicardi, J. & Box, M. 1998. Cerebral palsy. In Aicardi, J.(Ed), Diseases of the Nervous System
in Childhood, 1st ed, London: Mackeith Press, 210-239.

Arvedson, J. C. & Brodsky, L. 2002. Pediatric swallowing and feeding: Assessment and
management(Znd ed.). Albany: Singular Publishing Group.

Bobath, B. & Finnie, N. R. 1970. “Problems of communication between patients and staff in the
treatment and management of children with cerebral palsy.” Developmental Medicine
Child Neurology 12, 629-635.

Burditt, G. 1996. Oral sensory & motor treatment. US: Visual Health Information.

Caruso, A. J. & Strand, E. A. 1999. “Motor Speech disorders in Children: Definitions,
background and a theoretical framework.” In Caruso, A. J. & Strand, E. A. (Eds.),
Clinical Management of Motor Speech Disorders in Children. New York: Thieme.

Hegde, M. N. 1995. Introduction to communicative Disorders. Austin, TX: Pro-Ed.

Hodge, M. M. & Wellman, L. 1999. Management of Children with Dysarthria. In Caruso, A. J. &
Strand, E. A. (Eds.), Clinical motor speech disorders in children. New York: Thieme.

Love, R. ]J. & Webb, W. G. 2001. Neurology for the Speech-Language Pathologist. USA: Butter
worth-Heinemenn.

Morris, S. E. & Klein, M. D. 2000. Pre-feeding skills: A comprehensive resource for mealtime
development(Znd ed). San Antonio, TX: Therapy Skill Builders, A Harcourt Health
Sciences Company.

Nordmak, E., Jarnlo, G. & Hagglund, G. 2000. “Comparison of the gross motor function measure
and pediatric evaluation of disability inventory in assessing motor function in children
undergoing selective dorsal rhizotomy.” Developmental Medicine and Child Neurology
42, 245-252.

Ottenbacher, K., Scoggins, A. & Wayland, J. 1981. “The effectiveness of a program of oral
sensory motor therapy with the severely and profoundly developmentally disabled.”
Occupational Therapy Journal of Research 1, 147-160.

Powell, L., Barlow, J. & Cheshire, A. 2006. “The training and support programme for parents of
children with cerebral palsy: A process evaluation.” Complementary Therapies in
Clinical Practice 12, 192-199.

Robbins, J. & Klee, T. 1987. “Clinical assessment of oropharyngeal motor development in young
children.” Journal of Speech and Hearing Disorders 52(3), 271-277.

Rood, M. 1962. “The use of sensory receptors to activate, facilitate and inhibit motor response,
automatic and somatic, in developmental sequence.” In Sattely, C.(Ed), Approaches to the
Treatment of Patients with Neuromuscular Dysfunction. Dubuque, IA: Wm. C. Brown
Book.

Sawashima, M. 1966. “Measurements of the phonation time.” Japanese Journal of Logopedics
Phoniatrics 7, 23-29.

Winholtz, W. S. & Titze, I. R. 1997. “Miniature head-mounted microphone for voice perturbation
analysis.” Journal of Speech and Language Hearing Research 40, 894-899.



3} 141

P
ot

SUSA BN F MAvhH o}Be TF 2L P4 ¥ A F A

= -
o 1 &<

S
tlo

Wit, J., Maassen, B., Gabreels, F. J. & Thoonen, G. 1993. “Maximum performance tests in
children with developmental spastic dysarthria.” Journal of Speech and Hearing
Research 36(3), 452-459.

Hedak 2008. 4. 30
AAAA: 2008. 6. 12

A 53
A AFA 99 g2l 171 664-14
AFdsta e Aol e gt (- 561-756)
Tel: +82-63-859-1644
E-mail: childst@naver.com

A 737
AE AFA G2 9315 171 664-14
AFdsta e Aol w e gt (- 561-756)
Tel: +82-63-270-4325
E-mail: paul3196@naver.com

A 18
AE QQAA] A18F 344-2 ($ 570-711)
Qefetar o shojshy el A) o] ot}
Tel: +82-63-859-1621
E-mail: Cbrshin@wonkwang.ac.kr



