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el A= A71RE F 6714 8215 Sl ofd 9lE0] HAduls] opse] 7] EEM o]
AR IE ot 114} STt WH: 652 H**UPH] obgS o & f3 F7ge 2=

718 B3l RIS, S5 e ARTIES Bl GMFCS GAIE SRIskAL 1919] &7
xliw} 24 H7stoict lXé*J@ %L%HJ*}, AA] 5 9 47| 58 2 Hrks 53
Relatgict. 28| ol Baxlol| HrlE-S Algste] AZstesE skt
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Y= 7dsfEcth fHofHZ R T, 2009;14(1);117-127,
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sal nerve)o] HEEo] glom= &
71 BS ol Xtk 53], AR E ARx|ute| 2] -9
A2t HERER B 425
/o] Am, o]& Qlaf A4lol Z&
s 9 27 EA7MA Uebd 4 loh E=3E
(basal ganglia) $A}0 2 33l E4=0]7]
S0 7= 29 £ A5, AlAlellA ve
U= 24ER|

SofE yEh A4
(Love, 2000).

=4, Hdui| o] FFwof uet Jr7F gekd 4
AUtk YA o R FFEs tiS-57]50l 7]1%5t]
H71H ) §F A H(Feeley, Gollapudi & Otsuka,
20079 A= Gross Motor Fuction Classification
System (]38} GMFCS) ©HA7} &2 %% WAl
okg TLFollA ©AZE W2 vlaA] 73k obs 1F0
vl 4419 ZAI7F o Eol WAk eiekal KHarst
Ak

AR, = /duie] ofgol|AlA Hol= H|A44
Hiate]] whet A717F depd 4= Qi HAdui] ofs-
A v HALRE & IS 2k
oj ], AlA oA Yehs vIAAdE WA=
ol A= Tt o= vehd 4= Qi dlE =0,
ZIAS] B WAk € Ed7](jaw thrust), &
w7 (tongue thrust), 7144 E7] WH-S(tonic bite
reaction), & F|g7(tongue retraction), Y« Fg
Z(ip retraction), ¥]7} d&F(nasal regurgitation)
Y vAEE RS o8 4= Qltk(Love,
2000; Workinger, 2005). ]2t v]AAFA] L7HEAL
= &, de 9 59 A SAUS Weid
tH(Peng et al., 2004).

A, F7zrol g2 A71e] FE vl
53|, o] ofuigh obg-2] 749, A4
FEAFO] £ HAlEAEo] dae] Y= A AR
AU SAE0] U R Sold off d”st »717F
o]FoZ]A] ¢FS 4= Qlt}. g A3 A-HGisel, 1994)
o= 7 W 9 ol v A o 7wzt
SEAU FAet HAduh] ofbsollA A =E bl
= o, W71 EZRE ARl A4 Y

woltk Hstect

AR, 718 =g A7 YFE vl 4=
| /gupa] ofEof 4ol I gl A<
(Waterman et al., 1992)o]4&= 747]2] 30| =
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obEe) 35067} AU ONE Melrka Wsiglc
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(Christensen, 1989)

A Agolete] AL T 4 e,
A7AHe] S ATSAAE wgEh] okEel
Aol T AT, 5 A B W A Aol 9]

LIRS opleks 915 dhat ABAl AT
o] F5 o] 2Tk o), 1902 ATA - 2,

9], 2001). 3¢} AFEolME |/ gupe]
ofso] Hol= A4l oo 5451 2A0] wA|=
g Fefdefol gt Atsol wokth(Dahl &
Gebre-Medlin, 1993; Reilly & Skuse, 1992; Ruby
& Matheny, 1962; Samson-Fang & Stevenson,
2000). 53], ¥/ gupa] ofgo] Hol= 434 Aoli7k -
Zd-57 s 7dolet WAt e do] lrke At
E9] F= o|FAHGisel, 1996; Gisel et al., 1995;
Krick & VanDuyn, 1934).

e A 7 AR BRIl
5715 5 8, de 9§
3= o]fm dojuf= A7|of| disl A= o
ot AlRFolek A4 obsel A7) 719k 59
H 2 el gt AP A= the-5Ft oF52
A7) F719F & Aol et AdA7E UARA,
wpgnte] obgg o g 4] Bl Qe wl)
3} AAo|tHGisel et al., 1986; Gisel, Lange &
Niman, 1984; Schwartz, Niman & Gisel, 1984,
Gisel, 1988). Bl o], &7] A1¢] ¥, Y& 18l 3
=290l tisl] A A= Gioith =/ duk] o
=9 of - &85V Blgtol7)Eol A H A
A7Vl vAE P WEl A= AT
9], 2008). e A4 9 A7) sS ohdRt AR
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o715 Hlugle ¥, HAdew A4 I 5 S8
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UL} wepa] & Aol A= HAduH] ofF
FEolA 7] S8 Bgo] Sle 2dE
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Ate Al oA dishEd 135 A1 11,
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65 arez skt B oo
AR 7)5k3] ©](2008)2] ¢lTto] L3 o}
A% 2 A FF o= ARk
A7t 7FeE obsS i

sl

A ob St F G50 Hol 397,
olck. T ole] AT )
= 347HACA 1071Y) ~1887HL (154 87iE)ol3d
3, BFAAEYE-e 81.3175Y(SD = 37.9671L) 0| %)
o} =gob] fPERs FAS shA|ak] (spastic
diplegia)E ®2°| olso| 38 (585%)0.2 714 W
Fa1, A3 APAube|(spastic qaudriplegia)E X2l
ol=o] 1174(16.9%), A% Hulv](spastic hemi-
plegia)7} 774(10.8%), 1231 314 o] 97(13.8%)
o]}itk. GMFCS @A2= 1 A7} 117(16.9%),
0 =HA17} 119(16.9%), T THAI71 13%8(20.0%), IV
A7 18W(27.7%), Z18]aL V TAI7) 129 (18.5%)
o|glrk. Egh A7|go] §li= obFol 479(72.3%)0]
e, A71go] Sl obs& 18(27.7%)0] 3k
A T A= vl A o E 2] (The
American Association on Intellectual and Devel—-
opmental Disability: AAIDD)®] 7|of w2 2%
Aol A, (1) 1 AAE(1Q 85 ©|
s 2) I 5 BAAIQ 71~84); (3) I 54+
BEEAAEIQ 71 olsh o] A Folglem; 1ejal
(4) AsAg= AbZo] ol ofs 52 IV 53 A=
AAEOR Weolek A4 obg Folli T 5321
B(185%), I 552 74(10.8%), 314
477%), IV 1574(23.1%6)018]c).
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Morris & Klein(1987)0] AAJsE A o] A7
(milestone)o]| H|F=0] ¥4 HElS 05184 ~4
A= 7] GAHOZ H4=3tsto] AGSIS
o} YA, 472l AR Dunn (2002)0] AAIS 7+
7} rupdls S-8oto] FriekES AR -, B
Aol Al Alssto] oFFo] e siddEEel A=
Sl i3k Thl, Z71e oiRi olmslea) v
wge Fal SIS ol Al B
£ 1919] ele dojRA} g TS A}
(d6-o}8)(Pictorial Test of Intelligence: PTI,
olal PTD(A5- - HHLI - Fe<=, 2004)e} F5-of
Wy de] A% (Bayley Scale of Infant Develop-
ment-Second Edition: BSID-I, ©]3} BSID-1I)
(Bayley, 1993)2] AA1A = (Mental Scale) &AAA
£ ALgste] FAASITE DBA, 7] B 9
283 oAl Al 1AL Al 284, obF, Bt
7F A% A Asielet. SR o7 2pA o] 7Hsgt
of5-9] Z-folli= oJ&fol| etA ste] HAARE ZFskal
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B7re A= dE HAsH ] flete] B 9 3
7 S A A2 10%e0] tiske] Intraclass
Correlation Coefficient(o|3} ICC)E 5T 371
Zoll Zeeb vIAA] RIAR] HZ AR AlEE e
Al 1A} Al 283 ARARE 7 Aiks vl askela,
F7HAR A2 == Al 1AAREPE 27] 87 Al S3)sE
g HRoeR AqHrIE AAske]  Bluskiith
GMFCS ©A|9] B7FAE Al=|w= 2919 2|37
AHe] 7} AdE vlaskelar, H7RA AR Es &
7] B7IRt 1919] S8R B2AP} ofs& AE7Isto] H]
watset. 11 Al F7ERRE ICCE 71 ol A7t
920, v|AAFA SRRV 744, 18] GMECS ©F
A7} 1.00]18c}. B7EA ICC= 471 Zoll H4=7t
957, MIAAFA 7T 858, 18]al GMFECS
A7} 1.0o] At

o3
7 A7) Aol e ofele] <3 - 1>3} P
£ 93014 € ol B4t AR B4 et
whow, B9 ol ol 8 Aol Yot Wbl

& Aol M4 ESE A Ul

<E - 1> 28Y Wl o ©%
om  H TO o3 ol 5 Tof 4| ol

¥ me ms  mx me

Vel 0.3 0.2 032  0.30(x0.64

stxjop 037 24 . 30(0.64)
=R

Axjop 109 082 100 097(109)
=B

o 0.29 0.00 000  0.10(x0.25)
=y 2.18 1.27 209  2.26(+0.80)

U 730 e A7 59

3 7t “‘71 o] 2] ZpolE L QQlEAHLA
P AT W 539 1F 7] Aol e
FAFORE Fogt Apo|7t AUMTH Fien = 19.114,
p <.001)(<3E -2>).

Tukey AFF7E HAISH HH o319 o
= HHR] Al ol vl 7] Aol Tt o)A
o} A7) 8o AsHES HoFAtH(p <.05). T
gk A2 ARH] 2 A shA|ak] ol v]s)
A7) Aol A7t s ot J7] 589 Asks
313t 4= QItHp < .05)(<3FE - 3>).
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[=] =
_'I__AI_I-_I_'_

<E-2> 7O OE W7 52

M
A

i SH A
7 .
NIty RE F
73 7t 31. 279 3 19114 ™
" <.001
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224 - Y3s| - UG - 224/ 0| 0159 Wy| 53 B3 29
<E-3> REl W2 WI| S2o| AIFHH o} 2250 2 yr] 5
73 78 "AE-)  EERA GMFCS 7t T 2 7] Aol Z4=2] 2polE U o
JNE BN o gy wiess el e 2k o 9 AV )
5 AL BAMOR §Of3t Aol7t UUTHFu, o =
mop 02030 0.30378 6.903, p < 00D)(<E - 6>). z+ Aol A Tukey AR
=g -1.9610 0.27380 AAL A Al GMFCS V o o} 2o 1,
Zxy ANy
Aol Hop] 0.8745 0.35709 O 2 M wA ofs o vldl A7) &l Ha=7} 8-2]
ety -1.28% 0.3319% SHl ol 7] 5ol AstEo] ek Zar
i: Jjj o 21640 0.37220 GMFCS IV &7 ofg & Il TA| oks oll v
" ;05 7] ol a7t felsh ok J7) s o) AstE
' AHp <.05). T2} V oA obs = Gofet A}
2 EZ5o} M| =3 o5 YERHR] AJTH<IE - 7>).
7t 2=y A7) Ao A4 <¥-6> GMFCSol| e 47| s 24y
T A7 B dee <sE-4>¢F Zrh SAHZ
GMFCS 2= ), 94 9 alo] goj H4 BtS OFCS mw mm= F
LHOLGL 'IH, 1= Xl—oH ] 9]_ 0;] Xl—oH _"\_.7]— CQ/\ ;g—o].] oA Z2H 20. 345 4 6.903
AR} e Jﬂolmu} aeja, GMFCS IV, V & “p <001
Ale) %<1 A$olie GMFCS 1, T, T @A) 7
Zo] Aowr}t B 9% & Ao H2r} Adbdow <E -7> GMFCSo|| w2 W7 s AIZHY
e Lk
= e GMFCS GMFCS  ®@2xH-) EXEQR
et ol mtol = oA Il kA -0. 1818 0.36602
E - ChAl W7| Eof F
<E - 4> GMFCS EAlE 7] 2o B = 0. 1865 035166
o Fof o= mop o Hop 7| Fof veAd  07B 0.32851
OMFCS s mx H4 VER 03000 03583
| 027 0.09 027  021(x0.70) TI=o (=2 0. 3683 0.35166
I 055 027 036  039(0.70) IV cHA -0. 5320 0.32851
1 0 0.08 0 003(+0.09) = 1. 2172 0.35831
v 122 0.56 100 093(+095) e v e -0. 9003 * 031243
v 175 133 175 161(+131) = 1. 5855 ° 0.34363
IV B Ve -0. 6852 0.31990
U 5= A7) 59 7 B4 <05
=z =z =2 Ay \ -
FHEE UERHE GMICS Ak 71 80 8 o i coior o) S
o= Ztoll= Fogt o] AERATE AUAATHr = 468,
p<.00L) &, SF5=7F =oF GMFCS @A77} ol 7} o3y u| QAR LA}
5 A7) 892 FostAl A=l (<EE -5>)
ofgfe] < - 8>oflA] B 4= o], TEF H]
<& -5> GMFCSe} 7| S8 2te] AtaiEA B A B A M . 59 2R
O 3 1ot A 871 el 431
7| 5% Ehkon, thE fEol AL WA U0k € §y
GMFCS 468" 717} WRE| % it AR AR uies S5
5 < 001 the o2 B|AAA LI} Hit F2r) E9ron,
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3 w0717t 71 ulekA desteh. A shAjot
Hle] 790l GMFCS IV w72] ol o8 A9
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Aol 0 136 03 05 009 0 030
25y

Gow 0 0 0 0 0 0 0
zgd 033 145 027 122 033 0 055

U 528 H|RAAE AL

ofgf o] <3 - 9>0lA] & 4= 91%o], GMFCS IV,
V @AY F5 obgollAA & wur)er 178 E71
WSS v A AR Wt 47t =4
Uebgth Ade® GMFCS IV, V @A $% o}
59 57%0NA 171 o)de] ujAdA At vt
won, 53] & wariel 11 78RS Hol=

olgo] weleh 94 ¥9, 3 g, § s, v
7oiRs 5 Uje)] obsel A Trawelt, & o

W) e 71 B e Buksle] Ut 4
S7} ojsolgleh Wb, GMFCS 1, 11, I e
% okge] Aol B9 o B W22 ok%)
AR A WA TR B g,
ool ThREe] oFEEolAME 7o) FaFe nd
o] A AL ) ekt

<E-9> BEEY HYAN T BT
=] 5 oL 184 H|Z A}

= o HE = o -
OFCS was) v st 27 siga «m w2
i 0 009 003 009 00 0 005
Vv 010 077 030 053 020 003 039
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i

o} B AR 7] 5
B A7HAL Bt et R17] Aol F4= 11l
Frofet ko] AL AUk = 543, p <.001).
v SR AlsHA Uerd =S A7) 58
frolsAl Askel it EL 6714] v 3Rk
Al 5 15989 oFsollAIA veRdt & wdr|et 7] %
of 4= Tt frolgt ] EAE verickr
500, p<.001). 12]aL 1079 oFgoll Al vehd 714
d =7 B J7] Aol 4= Tl frofet o] A
FIAS EPHCHr = 390, p <.00)(<3E - 10>).

flo N rlr

<E-10> BN FQUAREUY| 53 2t

W =4

HIY AN LA Had s 543"
& w7 500"
288 87] 88 390"
ds Fgd 184
5 Fgd 132
E [L.lnljl 166
HI AR -098
“p<.001, “p<.01
4. FLUZIOWT Wy| 53 7+ Bty

Tz Bt At A7) w9 1 RS
v A, PR g 7] ol W4 Thels
ot AEAE Holx| gttt
5. Zd7=of| ME Wr| s

Z7180] = oFs 9] A7 Aol A= 71
o] §li= obs 2] A7 Aol el visf Fefs

=9FHp = .008) (<3 - 11>).

<E-11> Z7|™Hol| 2 W7 sl -A4H
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8 2
CHA ol 2l4=(a) 18 47 o
HH(EEZHAD 1352132 040(x071)
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6. QK| 520l W2 W] 53

%@,%%Ev%ﬂﬁ,d‘ﬂ%ﬂ9¥ﬁﬁd
E=olsto] BAgl ATt 4714)
W] WA} gate) ool
FFHIL m|A = AR eyttt
(F=13457, p < .001). T}3] P8 AT <3 - 13>
J_]. 7Lo] 7] Aof] AHg=o]| kL u]x Q9] = &3}

33 5 wr]of g H ° 577%%
wéhiZ§EﬂEEHEM@SI,EHP&mﬂ%
357 GMFCS IV, V ©A|9] ol 308S tjafo s
27} 58| ARAE 8 Hokth 1 AT, GMFCS 1,
O, I &4 olsS o= 3 a3 did=
<IF - 14>¢} o] E3H GFuto] 7] Aol Hgo]
AFYS T SR UePRgtHF=5948, p<
00D). F5=7h 73 oFs 5% tho = 3t 3)9in
dATJ*ﬁﬁﬂme 3680]c}. ¥HH, GMFCS
W{V%ﬂoﬁﬁzqﬁﬁi§}q?ﬂﬂtﬁﬂﬁ%
<3 - 15>} o] T3 23T & Wiyt A7) %
of Hgol FFgHS wAE ACR VpEHTHE -
6.209, p < .001). =57} A3t o} 302 tjito =
g sl 7mEo] 44 ARASAR)E 4730]ch

A= &

L—l:l
— T i

<E - 13> M OfS it WY| S B wolnol

51724 o
] o ZZslE
sAA+  mEeH Lo
EgE 78 1.3%6 351 "0
3 HAT . 363 085 3
R’ =623, AR = 577
“p <.001
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<E - 14> GMFCS |, 11, IIl B O Chat 4
Sef aiel veimtel 87124

=T

SRE EESM game

22d =¥ 2.172 . 456 . 654

R®= 442, AR®= 363

" p <001
<E - 15> GMFCS IV, V £ OFS tiat 47| 53
22l wolnie] 3724
_ = - EZs5t=
SaA~  gmox EEIE
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Background & Objectives: Children with cerebral palsy (CP) are expected to have different
chewing patterns from normal children due to the abnormal movements of their jaw, lips and
tongue. Abnormal chewing is closely connected with six factors: CP type, severity, abnormal
oral reflex (e.g., tongue thrust), oral paresthesia, seizure history, and cognitive ability. This
study investigates which of these factors are related to the chewing ability of children with CP.
Methods: We identified 65 types of CP as well as their severity based on patient medical records
when the level of GMFCS had been recorded. In other cases, a physical therapist assessed the
children directly. Abnormal oral reflexes, oral paresthesia, seizure history, cognitive ability, and
chewing ability were directly assessed. Results: Among the six factors considered, the factors
that affected chewing ability were the type of CP, severity, abnormal oral reflex and seizure
history. Among the CP types, only spastic quadriplegia and the mixed type were related to
chewing ability. In addition, tongue thrust and tonic bite reaction were other related factors.
Discussion & Conclusion: The results of this study help us predict the chewing ability of CP
patients by investigating related factors. In addition, it is important to examine how the factors
differ according to the types or the severity of CP. Subsequent studies on the chewing of CP
patients based on this study are needed. (Korean Journal of Communication Disorders
2009;14;117-127)

Key Words: cerebral palsy, chewing, type, severity, abnormal oral reflex, tongue thrust,
tonic bite reaction, oral paresthesia, seizure history, cognitive ability
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