gt x| 58k3]A] #1194 A|3E
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7R E ¥ Aupn] o}E-2) A} E A Be A9
AAIe) 714 7k A

o‘l_ol_al_*’ E}__—%—_é‘*’i o‘%*, ﬂ'%_.i* 2_9_% * @%a‘**’ﬂxdol***
e Agesta Adx g
AT R AT A

2 25 A4 (Manual Ability Classification System : MACS) S %3+ 7 218 HAuln] o}F2] A}
245 v BRet AWAE Ve ke A A skt skl
7 AT BAE HAH] ok 4585 T e = Slth MACSS] AARIRE A 2 B 7)etr] 918
3] AARRPZL s Aol BRSO, FHARAE H7E Al Al FHARE S A 02 AR HEE aginh A
ARPARE A F B J7 Y ARAIF(ICO) & sato] EA e o AiA e 7w 58s B7lsl] ]OH Pediatric
Evaluation of Disability Inventory (PEDI) & AF2-3}3th MACSS} Al A g] 7)< 71o] AbaA] B418- Ax]ojul
& EAE AR oM, MACS WHAlol| mE A A 7]42] 2fol& glsly| flete] AFA7—deA 1A%
-3 EY A4S At
Ax} A A7 MACSS AAMAE AZEE ICC 9302 £ A TS HATh MACSS AluiA g 7]4-E =&
T IS B oM (r=-921), AHAE 7] BE oA Fo8 s ®oloh 1 F Aok ’\J71
(r=-.852), GF/A3 A$7](c=-.849), 3] (r=—.846) oA "FeaA7} 7HE =tk gk MACS ©HA| 1H Al
WA Vs 4 9 B 6k ﬂoﬂ"ﬂ’q o8 Aol 7} Q= Ao & vEpstom], MACS 1- 247:” el 37}7@

e r

[e]

FE (=2} 5 A7), Bl Z/gkoin]o] Sl o 58) 7], @A A7) el f2let Afol & W, 2-39HA| 7F
o= 4714 85 (&= A7), 81, Ald/ord A7, s o] 4 oAl Tr«lffP Aol & Bk, 3- 447%1 Tholl= T/
A3 271 ?‘f”low 2% 2to] & BITt A v 455 Zhelli= 2] 3k 2fo] & Hol= o] ¢loith
AE AR 5 A HAeH] obg o] AFER AT Y S S ﬂ7}0}71 of Age 4= 9l Etolt) Ek H Ay
vhi] o}-2] ARER ]'o g EF AAE A kg o] AW Ve 8 e & Nhgshe f-8st Bt Al
Algbar setE o

FAlo] WA dvin], B AA|, AR As 8, A A 2], PEDI

.M E g Fofl ek v Ao YT} A
L] A ot ohEt 2g o) Aokt Fofel &
FHofl ARk HAgvin) o] F o= Blob F& frobe] A& FaL otk HAvH o £ el 7 A7, <1A,

WA A} 1 PA o] (jeongyikwon@samsung.com) || A< 2011. 04. 30 || AAR: 2011. 05. 17
|| AlA=eIY: 2011, 08. 17
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JARAE, BE, A E oA AR FEAA A7) E Rt
QD}(BaX et al., 2005; Rosenbaum et al., 2007). /3v}

H) 9 Aol = 753 EFAAE skt tlszt 7]
s w5 A7 (Gross Motor Function Classification
System; GMFCS) &} AHe2258 25 A4 Manual
Ability Classification System; MACS) = o8} & 3.5
of] F-3+3tt}(Rosenbaum et al., 2007).

MACSE A7 3} ool T3t A28 =44 E7 2

21 International Classification of Functioning, Disability
and Health(ICF) €Z]ol 23t &7 AA R AA] 7]l
245 g MACSE 7H, S, A1 9Aks] §733) 2
& 5 dgolA ofso] At okig 3 A
goto] Ale= ve‘%xl S ekl o714 s A

+ Zlolgt o] vpr]e) 22 T

o] Q3 ¥l 7ol obd Ak, & Y471, 24 22

7] 502 ICF9 A2 up&t}(Eliasson et al., 2006;
World Health Organization, 2001a).

?j_l/\ol—/\gia}_‘:eﬂg] EIa=K°8 E_§].;<4 /\}ﬂﬂ 7Hcdx4 Qo =
of oJ3f P wom thFdt Enk ofet AFat V)
o] EAHW =]l o] o] HrH(Haley, Coster,
Ludlow, Haltiwanger, & Andrellos, 1992). dA-g&9]
7]?@1 ??%] = M= Al BT 9ol 8H M,
&2 ARAEE T BT E Y8 Ee
SQH QS Y & 7159 AT S 02N
7 B Qe 2pLARl o], ARale] Al tigk A

FE£0 7 olojx dALEF 3 ol AlkE =
st} (Arnould, Penta, & Thonnard, 2007; Exner,
2010; Fedrizzi, Pagliano, Andreucci, & Oleari, 2003).

Pediatric Evaluation of Disability Inventory (PEDD) +=
otz o] YIS FAE Sshs B E LS T
gt lolA obFe 8 SHA S SA e BTl
t}(Haley et al., 1992). PEDIS] QALA% AW AT, AFE
A ek el 7] 53 22 £35S WHOOIAM 42t 7]
s obE e veFet AYrAdd =S & ket gl
™ (Nordmark, Orban, Hagglund, & Jarnlo, 1999; World
Health Organization, 2001b), # S¢] PEDIE A=
Agate s A75o] Wy (Custers et al.,
2002; Srsen, Vidmar, & Zupan, 2005). ol = A
PEDI®] =iff 282 913 w19 9 &3} 2wl A7F A
I =, 29, Aol A RS, 2009).
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MACSE] 7§ o] %, =ejelM= 38 de2t 7
&2t 7ls, Abe A E o] A A7 A AL 9l
o MACSY g9 %7l X151 9tk (Carnahan,
Arner, & Higglund, 2007; Morris, Kurinczuk,
Fitzpatrick, & Rosenbaum, 2006; Voorman et al., 2006;
Wright, Rosenbaum, Goldsmith, Law, & Fehlings,
2008). ¥4 (2009) &] A--ell= MACSE AF&-atof
WeeFIMS] A& #498kar QAR 71 F WA o
o} FAREE AAlste] GAE AWA ] 7]zl gk R
= .S WeeFIMS @51 3] 55
el thato] AT A FAots A0 R A oksd
TS Jj7}o}7]°ﬂ% AlghE 7HA. ]Oﬂ &oH PEDI

odod 7o) AL APl on 2T o4
= Baspgitt shA| Rt e ?i?"ﬂ"iL ﬂ /duty
BRI} olHAA] Shot HEPd Vs TS getshs vl
Ago] Qe Ao w ket ofof & AgefA= WHAInt
H] 5 7P W HlEe 2HAskAL ol AAE HAI ]
ofx o F tdAE AEstoH, Surveillance of
Cerebral Palsy in Europe(2000) 9] 7= EEHE A
3 FEvh) o} @Euiy] obEy o8 EFste] Xl
5 AHA 03“9] A -Eol] T gt —‘:}@.—% F7FE Al
gl 7121 R E A} &Gt

uHEbA 2 OH~ MACSS®} PEDIE AHg-sto] 449
wAuh] ob o] Abm2Ate e AWM e 7o) A
WS dotia AHERAsdo]| iE AHAT 7=

o) g A ek 1A it

_E_Y‘i

0. |+ 4HY

.90

re

rr

2010 4€95E 20119 1€ 59704 A&
ol 4] 7} o2 E obss o R s}@t}
71 oA AA A 2 etaAT-e] &84

0\31 1 olef gt 54# iﬂ}
SR, At st A 3 5ol o)
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H 1. CHARIS] Quts £7 (N=45)
T K %
o]

Hfio] + mEHat 64 971€ + 14 971 € -
kiR 441 0709 ~ 124 070 € -
4~54 8 17.78
5~64] 5 11.11
6~T7A 12 26.67
7~84) 9 20.00
8A o) 11 24 .44
k!
o 17 37.78
o 28 62.22
W mh] £+
g5t 37 82.22
thZnjy) 8 17.78
MACS &)
1 9 20.00
2 15 33.33
3 14 31.11
4 8.89
5 6.67

"MACS: Manual Ability Classification System

A oA ZITE At d Ak vE 44~124] o)t
o) A%9) 449 = Aguhu] oFE 4570l Siet,

2. A7 =+

D MEZASEH 257 HMA

(Manual Ability Classification System; MACS)

MACS= GMFCSE] /g2 71%% o] 7 A7
T U AA~18A119] H/dmpr] opFo] Aol Al
O o k&S of WA AbgatEA] o et vl dAlR
Fotes AAs HoJTHGE 2). AARRE AE S &
] A aAS ICC 972 A1 8 ihet E5o] v} (Eliasson
et al, 2006). MACSE @AY 7]=0] Hesto] A &
T 7bsst obw o] AA FAE wFete] BRIt
(Kuijper, van der Wilden, Ketelaar, & Gorter, 2010).

2) Pediatric Evaluation of Disability Inventory(PEDI)
PEDL= ob&-2] 7154 587} lewe] s H7tstol
A5 Hxo AAa A5 ost WslE 5457 $s) 7

7P st E 5, 2009). PEDIE= ICC=.96~.99 %
S A EE HolH, 74 EPdEE 77~91% A YEl
Wt} (Feldman, Haley, & Coryell, 1990).

PEDI= 723hd Wil& 3k okl F1
(parent report) & A3} PEDI= 754
O EHA L, /249 37 fFTESle Sl
= AIRAE 7]z, o, AR A 715 37 goloE

JHt}, 7153 7]1%9] 0~100%1°] a1, A7}
=75 7)E 35 7Y 590l o5 vttt (Haley

etal, 1992).

= 4

3L 2 =1
BT Aee

ST
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H 2. MACSS| 2} EH|0fl tet 4

MACS
A 1 1}5— 3 et e
oS Qehs Al el = otk of ol A AT AE SRR ¢

?%"6}% dlell= A7} it

A 2 -2 ARES ThREARE 23Rl 23 SR04 i oj2E0] Yok
S EF5E Y ol Oiﬁﬁrol A, T S AR i A Ak o o
BARTAE 5 02 sk vl Al ok

A 3 S &5 OB °l AL, EFE FAAY FHl3hes =20] B3t
T8k L?J &4, A Sl A AL o ik Fsl Al vld =

ﬂoi Atk =92 o8 FhT ok

oAl 4 =kl ’S@(MW] A = Y= ARl = EA7F Yo
ia atof A o FastaL ol Ao ek ASA AX o} e S HEETE
AHE-8tol i FE A 0 % FRiEi,

oAl 5 AR W‘%Xl %3}3’_ L’:fi e T8k HE A AlgEH.

B ool to = AHE 5(2009) 0] MeIE PEDIE Al ow FAAN}F 7} skt
g3to] A5 218 6}%}.

3.9+ Y
2 ATte} Hdste] TR AR FAREAL SPSS
2 AT AR FE el 7t o FE A4 o Windows 12.0 L2138 ARt} thd oFs2] At
dupn] obs-& tidoE AAIEITE MACSE oFs<] A 2 BAL 73 AIR AEEeleH, MACSS] AAARE

Ex A= S gabsto] FAARIS) AARRL EA of H7} AF == F7F U A4 (Interclass correlation; ICC) &
Sk, I AR SYHA 07 A st F skelnt o]g3k3ltk. MACSS} PEDIS] A4S 243171 $Jskd]
OJ A

$ASsEE Brlet7] flsko] PEDIE ARgetle. Avofnt AatdE o]-8-6k31aL, MACS ©el uket Al
:

lgm
=
=
o
W O
N
3
)
o3

]
] 39 T AHERE sy AEE Ay WA g 7149 Aolg FRley| fJsto] AFAZ-LE A
A2 J9& Aesgiet AWM AT G AREE F A APE o] 8d o, BAA folaEd 05 disith
Bz AAl Aol §li 419 FH|, a~w, 231 ZF A bl 2kl E M3 48] o]
e 37k 5 AlQJE]E sk on, A 12 AR W-3EY 1S Aot W3 EY 4] A
7)) e ) o 7 Al & *u e 24o)d 1, 2% LHE Haksl] 94 Sidak correction AHE-EFS)
g djst golu, W 9 o Tl 2.9)0] 2hA 1, 8] £E8 0052 246
ol & 9 Aol th3t FEow WV] = A4
Qo] Q= FFo|t} A FHo7 Melst 127)
FEL T AR, S 5879 AR, A, v
&8, 7 AT, & A7), A= B A7), =/
orefmlo] 9l o517, WA A7), BF, Ald/ok
I A7), 844 o] gt olet AR ARG E ARSEE
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m. |3 Zat
1. CHARRIO Y E7

£ A7) 371 At BAE HAvh] obs ¥ 45
o]l om AW 9= 1k 44 o|ARE 124 7HAE B
U0l = 6.9411t) 0] F dol= 173 (37.78%), ok
287 (62.22%) 013101, F5wu] 373 (82.22%), @5
nha] 8% (17.78%) ©1QITHE 1).

2. MACS AAHAHZH M2 =

T 9] AAA}F 7F MACSS A% 45 F 3690]
Ax)3}om, AA 459 3 HARA} 7] F3 A
A4 ICC 9302 JEpstHE 3).

3. MACS2} MHAE| 7|& Zhe| St

FHAAY H7¥8k MACSS PEDI 99 % A g
71& 9] BBBAE Lol A3}, MACSS} A A
71& 999 T4 ARBARE r=-9212 et
5 A A 319 35 A/ A7) (r=-.852), 5
/A% A7 (=-.849), 32 (r=-.846) T 127} &5
BEFA & 3ARAE HATHRE 4).

4. MACS A0l E AHX 2| 7|=2] Xt0]

MACS @A¢l| uje} A A 2] 71& bl 2jo]7} A=A
gopd A, WA 71E FH D ZE 39 49N
T3 z1o]7} Sl AL 2 YR THp< .001). MACS
A} AR E] 71E FAH Y] EE= 9 19 2ok

MACS 2} @A ztel AiA 2] 71€2] #28t 2}o]7}
WEA| Lot Az}, 19419 284 el 423 5 A
7], | o] Q= <1 5917], @F/A% A$-7] &
Zo A 4% 21012 B2, 28419 3TA el &
A7], 38, Ad/erE A7, 3P4 o] & FEelA #egt
o) 2 Btk 394 497 Tholl= @F/AH 97
FENA {28k 2lo] & Bl o, 48A |9} 5 Zhell=
o] 3 FEME 28k Aol = AATHE 5).

60 8
50 i
7 3 3
= 40 8 8
@ :
K 30 °
[} ° °
%(J 20 o o
= 0
10
0
1 2 3 4
MACS 47

T8 1. MACS B 2| SH(RIET)S =X

B 3. MACS ZAIRIZH Al B = (N=45)
x| n(%) ICC 95%
80.00 93 87~.96
H 4. MACSS} AR 2| 7|4 Zho| AR
Alel/oFaAl 7] GE/A 3 397 3144 o] & & A7) Ad23 E A7)
MACS -852" -849" -846" -827" -821" -816"
EJM =/¢koiglo] ok 210 & 94 S58719 Hzl&d
Z| A 5}7 SO A
S A5 79 A e g
MACS -798" -730" -705" -693" -674" —-594"
»p<01
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5. MACS THA|0f 2 A

el 7ls

T 154 257 3| 44 58 p
AEAE F4 39.33 28.87 15.71% 550f 2.00 000
T AR 33.00 26.67 21.64 7.00 2.33 .000
58719 AH 33.00 26.60 22.04 6.00 2.17 .000
A A3 34.44 27.57 19.71 6.88 2.67 .000
s o) & 34.72 30.83 16.11% 6.38 3.00 .000
3 A 30.50 28.23 21.79 6.50 2.00 .000
&4 34.50 30.10 16.57% 8.75 2.00 .000
AF = R7] 3817 27.10 17.64 8.00 2.00 .000
322/ ijljol 38.11 26.73 17.57 8.75 3.33 .000
/A3 971 39.00 27.03 17.75 5.257 3.00 .000
R 36.83 29.27 16.39* 6.50 3.00 .000
Alab/okak Al7] 34.33 30.93 16.14% 6.38 3.00 .000
me]E4sh] 32.33 28.80 21.07 9.50 2.00 001

1-2%HA) 7F B4 F2-35kA] 7 B4 T3-45kA) 7 BA
* +, F p 005, Mann—whitney test

V. 2 &
B ATE AAY W] o] AE xR A
WA 7% 2] BAS Lok, AR5 e
AAAE 7)49) Aol dobr At Sgith o) 2 918 7

A ¥/ dupn] ok 45WE YO E A B
A AN MACSS} 438854 7H=+?1 PEDI®] 41
A 99 712 FAAAE Lobral MACS WA 7+ AT
A2 7158 kol & gobr gkt

MACS= GMFCS®} pRz7A 2w g npn] obg-o] 7]
A Agke AT 4 ol BF AlAlolth MACSS] &
A & s WAk obEl Adh A8, A 22 S
oAl AR ES F 9 FA st Ao®E AuldM®
MACSE €-&3t7] st A7 R8s 1 ikt
284, 2010; 23 5, 2011; 29, 2009; vH2-of &,
2010; Steenbergen, 2006).

£ oltollA F HARZE MACSY) A1F] &5 ol
3}, AARARE 53 Y Al ICC 938.= é@ﬂ?i
o] A3} Eliasson 5 (2006) 9] -+A 3¢l ICC .97%
2ot AR =2 A EE B § @%oﬂﬁt— Ed

p

E
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obs& U O R F e AR AE A WS &
Ao E B Ao A FHARP} PEDIFARE 28sh=
b XA ko] Hakehs W s AFol7) Q)
w3k 2 Kuijper 5 (2010) 2] MACSS] AR A1
F% 86K T =2 s BT
MACS$} Al A2 7] 14 Al E &
MACS9} ARIAE 7] bl & 4ads
(r=—2921), 212 7]&2] 1270 849] &=
=2 AARAS BT 11 FoME 53] A/
7], /A 971, Fe7h 8 A S HAlth v
4 (2009) 9 A-ollM+= MACSSF WeeFIM#H] A4
S ATerl o r=-793 ~ 6479 F-EE VElgth 2
AT T Frh EE ARG 5.“4194 Aol A,
Kuijper 5(2010)-& MACS$} PEDIS] Al xg] 7] 9
oA HaAte] B YEete] *J%H & A
r=72% YeFGth(p<.05). =u] A7-ellA= MACSS} 41
tﬂﬂﬂ BRI “J&%ﬂl BAs o r=—79
=< 5, 2011). ¥
A BT ¥ AJuh] xdxﬂi ﬂ%} wAsk om e
£ AT Ate} o]
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7kl olg} 47Zte . van Eck, Dallmeuer van

Lith, Voorman¥} Becher (2010) 2] Aol 4 MACS 1~2

e =2 7Y IS 8] f8 59

AoZ ANEs uUE F Qv 58HE Hole FdtolH,

3~ WS 8 WAE Heltka vt} o] &

AT Ao} 7S AvE MACSE e dAlo| A= gA

AL Fol7t d4s] A om AlmzasE o] FEel
= A

7¥e gk A A e 7)o ZFol7t Stk Ag AN sk A
ot} o]i= 1 voprt HAduhn] ofF e X5 HxE A4
skal Al g sl MACS?] 2§ 7Fsd = &m| gt

2 AT Aoz MACSE AAIAQ 58 7%
o 71Zat= A0 E g &5 AMgetEA & &5 AHshE
A =5A 08 sk vEs 1] wiite] Hepy] obF

'T’}:_L%O]'L Al ool Ytk Folnt whahA] ok ARE-

o] %1+ Bimanual Fine Motor Function (BFMF)
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Eliasson &

r

g Qo] weh G etk I el E

(2006) °f] =W =HAQ FaL o], A5 %ﬂr?‘_o]
B2 ARES T 58 obso] Yo7t AU A%
o] 0w 3ol Wol x& 7 5 B om, o]
7} AAY A go] W obs A obE o] Tt 5 Y
T =7etal HA1E olsfshA] X

I} o] Foatry= Zlojth & Aol A
Ao W7 4~12415 Bl A Hom, AsATE I
H3kA] 9ottt webA van Meeteren, Nieuwenhuijsen,
de Grund, Stam3} Roebroeck (2010)2] 7oA A4

42

919 Ao 2Ea Q= HAdrh] & oo A7t A
3} o] o= tid A S 23 ket 04 F 117
gk A7 F 83 Aot}

B o= A 7AF 7 MACSY A HEE A A6k
MACS?] &4 ot 7|x 282 &4 & 9l& 49]
o, ARAY 71e3} BAGE B of5e] AME 2%
go] AT UAs o] IS Bl o5
Edj2 MACSE ¥/dnhn] ofgolAl 7Hg ol 8t A<
ARSlOM b g THEE v 8 Xdshe TET A RE
ARgEO] A 4 Qg ZlolH, W TE F o 1
st GA A5 5 e YA oE -85 Bk

T AsETH

V.4 E

Aguka] obgoll A MACSSE PEDIS)]
o] A3 9l MACS &) 7k Al
Gotr gttt A A3}, MACSSE A
FE AT Bylom, WA Ve
T Rl E w2 AUAE B

[enuinul

N

o
)Jl m'{)’
ook
FF ruru o8t
¢

WA 7]E el

o) 35] 3 127) 3
Ath MACS ©AIRE 24904, 1979} 267 Fholl= o
%J% 5 ”A‘7l ElM /et o] Sl 5971, &/
SollA ol e 2polE ®laL, 2uA 9 39
7o = z{_ 17], 2], Aok A1 7] 3} o] dHEof
A frefgt Apol g BlTt 3HAI} 4G Zhelli= /A
¥ A7) FEA froldk AlolE Belov, 4979} 5
A Froll= o et G el M 23 Apol= glolth &
A7E EZ MACSE HA4dvH] obgo] AHaxatsd
& F7F7 ol A S 5 gl BtolH, H/Advin] o9
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Abstract

Correlation Between Manual Ability Classification System and Self care Skills
in Children With Spastic Cerebral Palsy
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Objective : The purpose of this study was to investigate the manual ability of children with spastic cerebral
palsy using Manual Ability Classification System (MACS) and to analyze the relationship between the level of
MACS and self—care skills.

Methods : Forty—five children with spastic cerebral palsy were endrolled in this study. To evaluate inter—
rater reliability of MACS, one rater carried out the test to subjects and another rater scored the performances
independently by observation. The main rater evaluated the self—care skills of subjects based on Pediatric
Evaluation of Disability Inventory (PEDI). Inter—rater reliability was analyzed using Interclass
Correlation(ICC). Spearman correlation analysis was used to evaluate the correlation between the MACS and
self—care skill. Further Kruscal—Wallis test and Mann—Whitney test were performed to examine difference
in the PEDI scores between the MACS levels.

Results : The inter—rater reliability of the MACS was good (ICC=.93). The correlation between the MACS
and self—care score was high(r=—921). Among self—care domains, shoes/socks(r=—.852), fasteners (r=—
.849) and pants(r=—846) had the greatest correlation with the MACS levels. Three domains in self—care
skills showed significant differences between the MACS level 1 and 2, four between the level 2 and 3, one
between the level 3 and 4, respectively. However no domain showed difference between the level 4 and 5.

Conclusions : The MACS is a reliable instrument to assess the manual ability in children with cerebral palsy.
Furthermore, this study suggests that the MACS could be clinically used to predict self—care skills in children
with cerebral palsy.

Key words : Cerebral palsy, Manual Ability Classification System, Self—care, PEDI

22 KSOT Vol. 19, No. 3, 2011





