gt X 58k3] A #1184 AllE
The Journal of Korean Society of Occupational Therapy
2010. Vol. 18, No. 1

) guha] oF5 AEE

‘__
ZF 59

ot} ofo

o} 540l

A 2 ede] Fojdt 1369 ok (d

HE5E 134 67§ Lo]qitt. ofF 2] F 1

ATHICC=.84, 95% A |13k . 77—-.88).
éi : MACS+= },;]/Hu]-]j] 0}5/] A}szl

olxthal st ets Hir7tel st B 7tel
S A0R Bl

;I:L..

m

[e)

;

FA] v, ERAA, AR E

Z}
4

=74

A 3t sl A E 018
;o1 63%) =] Bl
4 & MACS#H A1 24P} 5

5 A Al Manual Ability Classification System: MACS) S A&
A7F A BAR] 734-8) obE o] FHQl - & Afo]e] o]
A 1 Qe 1361
] ](MACS)—E‘ ol gt ofs 9] A 2% 5
SFSITE.
74 67§20l o tto] W 91= 44 0
93 MACSO] 72 =2 A& 1

'6“——'_‘:_’

=1

e
= ©-l-

1o

ETE ool ES
FREEREERL

=1

[}

%

5o 93 7k ol

il
SJ3) w45 E41& F7p oL

I.M &

A W of| A7} WA s ol 4
ot A el 74 FEA Q) Btz AR Zobe] ok
5-10% 4 &=
1:]-(7(}%/\1’ A
A ¥
0 54”‘3}3] s
Aol oA 7HA7} &3

I

o, w2 ¥4 ehy

= WA E

1 2 o

WAAR} : A (catty0O0@nate.com)

waZoflof] Hske] Z7)0)] BAHE Aot (Levy &
Hyman, 1993). ¥Aduju]of] t)st Ao]& nw wdsly
A ol o] 71A) A9leZ wHEA Edo] uayste]
F&elek tlol A7 gy 5

D& 173l e (A 5, 2002;
Xé*}—fr 2006; Bax, 1964)

A7, AR ol

=

<}

_7‘
&4, 229

_%
3}
ol uigh Aok} Feflgh= o 2 7H”°ﬂ %ﬂ = —‘:ri 3l
T}H(Bax, Goldstein, Rosenbaum, & Paneth, 2005). ©]]
w2} wAdua]of i st 7o et =9 % thekeA =9

I H9d: 2009. 10. 30 |l AASAL: 2010. 03. 10

KSOT Vol. 18, No. 1, 2010 13



so] Sttt HA = H/dualef gt NRERE

= Q2107 Ak A9} AlA F9, 12la 42 4
Tof oA o]FoA gttt (Michael, Dagenais, & Hall,
2009). 53], ¥ Jup] obF2] 7]l st 2R/

GoA A g 75211 ol g ZeAE US FAF L
& xdstes & Qe ERAAY] 2 edo] tiFE Sl

A ABA7] T (World Health Organization: WHO,
2001) = 1727} ol tist olalE flafl A28 B B
29l International Classification of Functioning,
Disability and Health (ICF) 2.2-& 2713}3{t} ICF+= 21
2k 7152} Aoflel] tish BREA thekst S 7 AL
AU HA] GofjolgsS 7lsel 2% 548 152
B EFHe] 27T F Ade 78 E At
(Rosenbaum & Stewart, 2004). 1 /dvhH] o}F2] 5
+E 7lss FHOE o]Faly] s thE ERHd
Gross Motor Function Classification System(GMFCS)
+ o]yt ICF ¥&]of st 74 Aot} (Palisano et
al, 1997). GMFCS+= AAAA o5 de] e s o] Abg-
=3 ol=dl o] GMFCS7F ARg-e] 7hastar, Al =7}
Eom oF T EH F83t7] wWEolth (Himmelmann,
Beckung, Hagberg, & Uvebrant, 2006; Morris &
Bartlett, 2004).

wAJmR] ool & 7]l tiek A2 i AARD
Manual Ability Classification System (MACS)+=
GMFCSE RH & dlo ofgo] A LlX Abeg 22
gl &5 o WA ARg-sh=A]of| et ERet e A E
AUtk A7 Woh= AR xRA 582 =4 71s, ol A
7+ B35 (ICF; World Health Organization, 2001) 2] %2
o W Ao|t}(Eliasson et al.,, 2006). Penta, Tesio,
Arnould, Zancan® Thonnard (2001) & AFE22F 58S
THR1L] LAl BN BEE F Qe dEoE,

ol gt

14 KSOT Vol. 18, No. 1, 2010

F3&17] 938k =0tk (Carnahan, Arner, & Haglund,
2007; Eliasson et al., 2006). ©]#] 3t =75 A& uj A
A5 AL/ H7HE A S 3ore] At A
o] dHEE FHS 7ML AR Feflobso] B

A9} 28 uklo] Ao 24 1w} Ty e Algo] 7}
S A 5 Qlom] ARIE ol §ak4 k= ok ) A3
B 5o PN AR = e FHE 1 9
o ST W AR} o] 7 ARgSRE o] ABAR
AE7E Bk el Hlsl ol = 3k Bob o]
Fol4 5= Qo] Te BAHo] AT 5 GonE o
2% Aoheo] g A7 MACS 0] sl AL
o) 4] z7e] 2 % 9l

2 AFE MACS H7p ot e Hrhst Q8A}
o Bk o= A AN AZ serate] o] mTZ
obg el L1} A Aol vkt AARAF stof)

s
Lt ol
_>|4_‘
_O|L
52
O

-—

1.9+ o

2 7= 2007 102 195E 1
167] elilEA ol M Adx 5 T2 THE o] g3l
A HAH] ote S Ui o R A
of 5]t A FAR= AFAlo] A k=
AR Al AEA 2d-E 2489E ) o]
o] obE-S o E BT

2. A7 =4

MACS¥ GMFCSE R g 7jitd 753l & 7%
T AAEA ¥/ duh] ofgo] YAl AHEE £
ek = Ql=Aol met 579 THoRE et E

THE 1. 9714 Tohs Al 449



o
2
o,
i
N
e
g3

q

7] lE*}Oﬂﬂl ARl s}
e 8 Oloﬂ EH?SH &

_,d
PR
e

=
o o
=2,
rol-m
2 &2
¢
o 2
Lo L
[0 mgt
ko
ol

o el

ME o
2L

M

ﬂ

-

Qo

wk e
re,
=2
N
N

" oHr o by
N
¢ ‘:m
>

L3R
>~

U

HUomu ofe it 1o bH
Pl oo
nl?é N
o
mE
o og
> ol
T
r
g o o
=

e
X
2
X

4
Y

Hun

bindness) & 915k o1l obs 1
AT Rl 4 8 2 A7 E
o] #7p7} 5lo] glgion] B71E A
AAste ARAelA: olelE A A

o
X o

4o AL

=2 Oob g m
H
w

2L 2>

£
=
oo
011 J1—n

o
<

ol dTE ﬁoH ?%M A7 9 FAEA L SPSS
Windows 12.0 = e X Ros A i o E S CY RE=R=C) )
HEA Q1 54 J_‘T—_E‘r MRS 2 AEEll, gl A
AR AAEE B4 Sletel 712 5AD ) 4
A4 (Interclass correlation: ICC) & AH&38to] a3l

N

r:i il

. ¢+ &

1. tRte 2ery 54

A7 H7E A= F 1367 01glen o] T o}
7} 73 (53.7%), °1ob7} 6378 (46.3%) .= Fol7}t oo}
o W&l 1164 Wkt Favholi= 74 5709, EFHA}
= 24 3 Eelgl e did ofE F Hol7k M B of
o= 134 5708, o7k 7 2 ofoli= vk 440l gl
B7hell gof et Rz ohi A7} 5%, o Y7} 1319 0%
A9 96%7F oA ATHGE 2).

:ﬂ_ A R
ov] oh SlehL B ARAPE Sl pate] Bl EAEA oo GMFCS $7e ME PES AW SV
=& Al Alglstain o ah 0}501 417 (30%) ©.& 7174 Wokom G371
of] &ab= obES 16 (12%) 0.2 74 Ath(ad ).
BE1. ABZESE 2EHA(MACS)S| 2t S20i| T et AH
51 gFEY AFES 41 EFH 2FeT o wE S AU E Qe B T ugt
oF7ke] o o] Qitt. aFAuk A Bl B Q3 FAE AAR Fh= o] FAI7L HA = okt
Rl Q22 AHES 2FeA R 288k £ oA 1 5o 2&eA = Bgt UE 52 59
& = ok7ke] o) 223 ZHA = A9 Qlar & ojd S 8 wfjofl = thelH ol WS ALgek 5= <)
S TR Qo Antd 0 2 A S FAFE A o] A sh itk
il AEE A oF 2ol o] B5-S FHlstT FASY] A T2l ¥Rdt) g e
Al SHeMuy WAl Sl ¥R FaakA| = Hate) Bgel tid] vl A-go] Hof 3l
A 835 FH] o] LS wji= S H o7 5aek & 9l
5F IV F-3E BN 4A UE s BT AV} T 28 SR FEF 07 st A5
T A Aok A5 AQ AA) 9 Ego] FAY ASH B RS AMElo] & BEA o 2 ul A F g}
5FV AFES 28] Eohal drdh F3E Fshe A% A Atk dubA el mgo] @ FH T

KSOT Vol. 18, No. 1, 2010 15



2.

2| ZAte} H-Ee| o8 7k MACS 7} 5+ 8 <
A E, S 7E] el
Aglo] A BAL 7F 3572k 5L B} 468 2% M
A, 1Yo R S VIF 247 343 399, SR 17h

o

o

;«’0

UX| T HAF

B SHII6 el

)
N
N

— DN

o0

ofd

i)

© DO

(@)}

of,

ol

il

=
N

s

)

43

[\}

(@2}
ofd

i)

—
(@)}
of

ol

il

©

( _11\]_‘

)

rlr

HEH, A Ak 136 5 707 (51.5%) ] F-E7t H

GMFCS MACS
45 0 46
4 45
40 0 39
35 - 35 3
% & - 28
25 24 20 25 2% 2
D D :
o 0 9
5 5
0 sz sl sl IS5=1 sV
SEl S8l s3I S8V S8V SOEI}MACS X|BA7FMACS
J& 1. Myomed 1349 23 J8 2. MACS 2FE FREI X AR 21E 2%
B2 ACHARLS et £ (N=136)
M A (N=136) %

il £ BFHAL 76712 £ 24 3712 -

9] 4071€ ~ 1346702
4

o 73 53.7%

o] 63 46.3%
i

o |- 5 4%

v} 131 96%
GMFCS (A 2AF 3 7H

o 16 12%

SH 1 29 21%

o I 24 18%

sH IV 26 19%

sw V 41 30%

16

KSOT Vol. 18, No. 1, 2010



7bst Az} X B} B7heE Ao] AX)EA] kekon 66T
(48.5%) 0] F-27} 7}t Zﬂﬂr X BA} Hobek Ao o

28Tt 53] 5w M T AtololA] ztol& 501
o}xo] 189 (13.2%) 0% 7} B2 Ato) 7} whow, &t Il
o] FHelA ApolE Kol A Fole Tulla) swHIvel

A9] 2to]7F 117 (8.1%) 2 7H3 otk ahA|Rt 5 7 <
F oA} Afo|uhi= A4 199 (14.0%) 0. & vl 29
om Al A ol Aot v e 3 s B
aHA) ekt (£ 3).

A 13690l gt F-1
ICC = 847 ulfﬁ w2 YA EE Kol 9
volte]l wpzba] AR wef ouloli= Ao 7}

71918k 641 )Rl 64 o)

FOE ro] BAE XSS welli= 64 0] 841 |
Tke] 1F oA ICC=.902.% 714 A VR om 84 o]
AFe] Fo A ICC=.76 .5 714 UHA Lebstth(E 4).

k=

v. 1o &

Rosenbaum -5 (2002) ¥vhi] QA7 eh-S e
%2 GMFCS$} Gross Motor Function Measure (GMFM)

& o]gste] HAdrhrlobs ] Ui ey A ¢
3Gt o= WA rH] 3 JEve A, TS

oA 27141 Ao At & 4 gl o) 3‘4@”@]
A el thgh 2521 Ao} A7) 0] US
w ol 75 B ok, o] glel| = A 7+ =7kt Ao
7 ¥/ dun] ofgof gk vlo]E o] A F5-& Foto] M
gra] ool tisk AAAQl BelE Skl 7, 1A,
A Az] o] o] 53} I A7 &is] o] FojA]aL
Atk ol gt A5 7 0= WAdvh] ol s
o] A 7] Al gl tist RV Ao e
sttt ¥Advh] obFe] Vs HUHE F ole BT e
- vhekstet. spARE ) B mtEel ARkl
o] Aol AR WA Fato] o] Foj A ofgtk g, sk«
B ASA 5 AP AA WS FElA BhE ke
G B7F Ae] A Fobd  ANE B H]go]
WASHA B a1 Fol e 4= gl ti i AE S H A H=

(l

r
oy N

H 3. 22HI MACS?t X|EAME 7L MACS S2 AL0|9] Ux| 9t 2Ux|o| 23
=YX n % A=A n %
S5 1/1 7 51% S5 1 6 4.4%
S5 1/ 4 2.9%
s& 1/ 0 =2 13 9.6%
S5 /I 18 13.2%
S5 I/IV 3 2.2% SE10 18 13.2%
S5 /Y 11 8.1%
e ’ =2 6 4.4%
SEM/V 12 8.8%
SEFIV/V 15 11.0% SZFV 23 16.9%
A 70 51.5% A 66 27.2%
H 4. LI0|0f| OE FEe} X|ZAF ZHe| UX| =
Lol (A]) n A2 n(%) ICC 95% CI
<6 43 20(46.5) 0.84 0.70-0.91
6-8 48 27(56.3) 0.90 0.82-0.94
8<= 45 19(42.2) 0.76 0.56—0.87
A 136 66(48.5) 0.84 0.77-0.88

KSOT Vol. 18, No. 1, 2010 17



A7F EAsHA ek, ol gk Aol
FeFet RS Bkl 7h5o] % %j
Ji=g

GMFCS+ ¥/dvh] obs2] 7]54 3l o5 AHAl8]
sk 4 QlE (Bt & B EA AAIA SR dY
AFEE 31 I}t Morris, Galuppi®} Rosenbaum (2004) 2
7} B3 GMFCSE 7aba A A gk u]-g-2} w4l of
oJgt H7t Ebeet wHAdnn] obE-S 9)ek Zlo)gta vt
3] 31 Qlet.,

MACS+= GMFCS9} w7 & AR5 A0l
HAJuH] o}5 59 7)s s w5 faiAl A
om 27l 8AlolM 124 74K Q) oFselAut 24
o 71 ATE Fote] @Al v 4AelA 7E 18
A7 FLe 7108 Agate Ao kst H Al
(Eliasson et al., 2006). Plasschaert, Ketelaar, Nijnuis,
Enkelaar$} Gorter (2009) = 1k 54 o]3}2] o}Eof A
MACSE #&317] 9lgh A5 73|31 aL 54 o] selA]
T Holo] A4t xd S Foto] BFE L2tk Al
O,jz‘s}oﬂu} Ak A A 7HA) MACSE o] o} A#glo] &
OF FH/F 7bsetEE AYuER v VE
FA12L 9l GMFCSo] H]ato] MACSE 7+
3HA T Atk ARE 7 A Qlek a2 EE v
duti] obgof st 75 & ] GMFCSEUHE tf 7

AR <= Qlt}, 8FA R Carnahan 5 (2007)-2 GMFCS2}
MACS 7 237} Fd st ol A M= 7hof] o]
£ Ho|:= A7l o r g GMFCS, MACS7H 2o) %7}

e W U5 vhekst WA whn] obF- 9] S AT
ATk SkSiT. whebA] W gnin] obE o) Al A S

2 279} GMFCS, 181 MACSE 3 AR&31d
o ¥/duhd] oo gk 754l dEE & mdE

rr rlo
A

1

g3

=

Al

{r

411 o e %
Ju o rﬂ_
N

ik

R

-

o M

4 to £ 4

dnhi] o} 5] £ o] §% AHE 24 T
ske] ke A Al MACS thate] F-
of H71et A3} A A A3 BEs)
o] dup} A=A & F3te] obg2 F 1

o A 2AF Lol AAEE AHE AL S9ivh T A}
ASARE 3l A Alg ICC=84% &
= 7 Y AZARE 3l AT E
H 3 Eliasson 5 (2006) 2] &1+
JJr°J ICC=.971-‘J:}E Cha B2 AR B} sk

18 KSOT Vol. 18, No. 1, 2010

Morris, Kurinczuk, Fitzpatrick®} Rosenbaum (2006) ©]
] ols3t AAHE AZHTIF 1FE Alolel| A9

57 AFEE BA R Aol AR 1EE Aol &
U A A5 0.660014 0.85714) vkl A3}k Bl waks]
S 5 AE HAh

Morris & (2006) 2 54| A3¥A4 ICCE 1 %ol 0.7
o dd gl ATFHEE R sk AToll= A4
St AFEE Kol 207 7kesh, 0.9 oY 49
= N iAol tisto] QA 07 Abg-str] el At
AFEE Hol= Z0R hFdittal apgith whepa 2 A
T A3}, HA ] AofjobE el FEo A MACS H71E o

£% sh= 7o) A 2APE A4

- = =0 N S
AMoR Aget dAE Bty # 4 Ak o 7
et e 448 35S B3 obEe] PR RE
MACS 37} A3}E Ao o] 2 KA np] o}E9] 7% 72+

S fla dgdthd Follolg s Bk AdE AL
91 Aol 2 71015 & Zloj2t Azterh
AT AR 0= FofF okse] FRE0] BT
obE0] F FEARIA ] tid FHIF P EehA] brhs A
I Aol Folst A gAh did obst A8E Adsha
A= el Brkskl o 1 7)7to] B v Tk
o] Qth= ol Ekaclew A8 s 7hsdol et ut
A AGA R A7k A edat B 28R A
Eotetal 7h e FEFARIA Bk A1A o uhet
A RS A77h FrHE o R gE ek glon
& BEUARY GE i"dﬂr ol AgA 7 #d AR}
T oA o}F9] o5
7k Al # ol gt 744 J A77F A E = A w7t
A& Z o= Wt
:Lali MACS #E% 3 AN Vs F
<]

o rrek o] sk Qi% } KEEthE MACS7} 6% 33
Al AHEE & Q1S Aol Az



V.4 E

2 AT HAIvH] obE 9] AHEERAEY
MACS®l| thsto] FE71 3715k 23} 2] SAE
o] A =& F7Fstsict.

T A3}, 17} H71e MACS 533} X 2A}F 37k
gt MACS7F b8 A8k koot 7 Hezte]
HU A AlG ICC=842 %7 Ve on = oty et
of 7|9kt ArellA] HR7F H7kste] Haske MACSE

ATAE 71 MACSS}F S AR frofstA It
T 20 % ekt

N

- (2002). =1/dwiul o] 97
4 uzd @¢o+z+§+§| l 45(4) 512-518.
‘]

49(5), 529-532.

Bax, M. (1964). Terminology and classification of
cerebral palsy. Developmental Medicine and Child
Neurology, 6, 295—297.

Bax, M., Goldstein, M., Rosenbaum, P., & Paneth, N.
(2005). Proposed definition and classification of
cerebral palsy. Developmental Medicine and Child
Neurology, 47(8), 571-576.

Carnahan, K. D., Arner, M., & Haglund, G. (2007).
Association between gross motor function
(GMFCS) and manual ability (MACS) in children
with cerebral palsy: A population—based study of
359 children. BMC Musculoskeletal Disorders,
8(1), 50—-56.

Eliasson, A. C., Krumlined—Sundholm, L., Rosblad, B,
Beckung, E., Arner, M., Orvall, A. M., et al. (2006).
The Manual Ability Classification System (MACS)
for children with cerebral palsy: Scale
development and evidence of validity and
reliability. Developmental Medicine and Child
Neurology, 48(7), 549—554.

Himmelmann, K., Beckung, E., Hagberg, G., &
Uvebrant, P. (2006). Gross and fine motor
function and accompanying impairments in
cerebral palsy. Developmental Medicine and Child
Neurology, 48(6), 417—423.

Levy, S. E., & Hyman, S. L. (1993). Pediatric
assessment of the child with developmental delay.
Pediatric Clinics of North America, 40(3), 465—
4717.

Michael, M. L, Dagenais, L., & Hall, N. (2009). The
relationship of cerebral palsy subtype and
functional motor impairment: A population—based
study. Developmental Medicine and Child
Neurology, 51(11), 872—877.

Morris, C., & Bartlett, D. (2004). Gross motor function
classification system: Impact and utility.
Developmental Medicine and Child Neurology,
46(1), 60—65.

Morris, C., Galuppi, B., & Rosenbaum, P. L. (2004).
Reliability of family report for the gross motor
function classification system. Developmental
Medicine and Child Neurology, 46(7), 455—460.

Morris, C., Kurinczuk, J., Fitzpatrick, R., & Rosenbaum,
P. (2006). Reliability of the Manual Ability
Classification System for children with cerebral
palsy. Developmental Medicine and Child
Neurology, 48(12), 950—953.

Palisano, R., Rosenbaum, P., Walter, S., Russell, D.,
Wood, E., & Galuppi, B. (1997). Development and
reliability of a system to classify gross motor
function in children with cerebral palsy.
Developmental Medicine and Child Neurology,
39(4), 214—-223.

Penta, M., Tesio, L., Arnould, C., Zancan, A., &
Thonnard, J. L. (2001). The ABILHAND
questionnaire as a measure of manual ability in
chronic stroke patients: Rasch—based validation
and relationship to upper limb impairment. Stroke,
32(7), 1627-1634.

KSOT Vol. 18, No. 1, 2010 19



Plasschaert, V. F., Ketelaar, M., Nijnuis, M. G., Enkelaar,

L., & Gorter, J. W. (2009). Classification of manual
abilities in children with cerebral palsy under 5
years of age: How reliable is the Manual Ability

Classification System? Clinical Rehabilitation,
23(2), 164-170.

Rosenbaum, P. L., Walter, S. D., Hanna, S. E., Palisano, R.

J., Russell, D. J., Raina, P., et al. (2002). Prognosis
for gross motor function in cerebral palsy: Creation
of motor development curves. Journal of the
American Medical Association, 288(11), 1357—
1363.

20 KSOT Vol. 18, No. 1, 2010

Rosenbaum, P., & Stewart, D. (2004). The world health

organization international classification of
functioning, disability, and health: A model to guide
clinical thinking, practice and research in the field
of cerebral palsy. Seminars in Pediatric
Neurology, 11(1), 5—10.

World Health Organization(WHO). (2001). World

health organization international classification of
functioning disability, and health. Geneva: World

Health Organization.



Abstract

Agreement Between Parents and Therapists of the Manual Ability Classification
System for Children With Cerebral Palsy

Kim, Jang-Gon", M.Sc., P.T., Kim, Hyoung-Ryoul**, M.D.
*Dept. of Physical Therapy, Bupyeong Welfare Center for the Disabled
“Dept. of Preventive Medicine, Industrial Medical Center,

College of Medicine, The Catholic University of Korea

Objective : The aim of this study was to determine the agreement between parents and therapists in assessed
manual ability using the Manual Ability Classification System (MACS) for children with cerebral palsy.

Methods : The subjects were 136 children with cerebral palsy who are undergoing rehabilitation programs in
16 welfare centers. Their parents and therapists assessed the manual abilities of the children using MACS.
Agreement between the parents and therapists was determined using an Intraclass Correlation Coefficient
(ICO).

Results : The mean age of the 136 children (73 male, 63 female) was 7 years, 6 months (range of 4 years, 0
months — 13 years, 6 months). The overall agreement between parents—assessed and therapists—assessed
MACS was good (ICC = .84, 95% confidence interval, .77—.88).

Conclusion : MACS is designed to classify how children with CP use their hands when handling objects in
daily activities. MACS offers a reliable method for population—based research, and for communicating the
manual ability of children with CP.

Key words : Agreement, Cerebral palsy, Classification, MACS, Manual ability
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