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Al(primitive reflex), =

(flexor synergy), A%t 352 (extensor synergy),
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vl A2 ¢l 27145 (abnormal muscle tone), 4
[e)

(spasticity), &WHs-(associated reaction), Aghe-
5= Heoltk(Davies, 2000).
o] st 7L (over flow) > A7l = Q18E H| 4}
ARl T5E] FHO0R QA ol ¢he- g FA e
2 AFE o (Sitburana & Jankovic, 2008). H]78744
AT A ol AT AT FHE

AR AR YERs A (mirror

% (associated movement)
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movement) ©| THEspay, 2010).
73 "WH HatellA] =921 249 53t
o] Rith5e] FUeE 5ol veR= v Ao Al =
o] ARl &4 %]—% 2510} (Cincotta & Ziemann, 2008).
FE AIA A ] detol A e RE o7 9} et
o] FAQF} o] BE AR oA 7% gt (Cox,
Cincotta, & Espay, 2012). 48 o2 e-5uldy) 3t
7fﬂ ek 104 o] defl Al A|et, A ?'SJ 3%1¢] 74
GOl gZ=7F AstAY o ASA S Alol=
ERd <= Sl Bonnet et al., 2010). A5 2 ¥
Zolu} gAet Foe] Eidel sl B L= T Al
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2] 3 A] (agenesis of corpus callosum), S&]2—v}

(Klippel—Feil) 55, 754 37dws 55 2ol

A & A== (Royal, Tubbs, D'Antonio, Rauzzino,

& Oakes, 2002; Ueki et al., 2005).

U AF e HAdwH] Sxpel RIS B A
o] vl ATelA= 14”‘3}3] SR AN o B A

= B 7
BBl Buhsli, 8 g Pl
sguhn] B449] Aol e Y Fol 55 25 A
A8t 57 W a5l oleld S Bl HoE

et (Kuhtz— Buschbeck, Sundholm, Eliasson, &
Forssberg, 2000). 77452 21784 &45 71
wAdwh] SRl Al Bolsst A&5E £ Qla, d=27)
Wy o] R Al o] YeRhs wet
o= SFAAA L] A8 2dsEo] s o] vehd
4 A+ (Norton, Thompson, Ming Chan, Wilman, &
Stein, 2008). o] Q3| A9} £=2] Algo] o] o
e gl 71521 F & AR 7ol Aok
714 @A "t} (Kuhtz—Buschbeck et al., 2000). F3t
78sa Hol= #2k8 A-ells ASAR AgA s
Fo| &= o] ofelga Kol Stk 53], 4AV]EY
EFOR QISH Aol Hadsta Judk F2 ol 87
w7] wizell AT 2 wako] A9 +F 3
Eyto] 712 oAdS HQIYH(Cho, Kim, & Kwon,
2008; Kuhnke et al., 2008; Uttner, Mai, Esslinger,
& Danek, 2005). A-522l H4rh] oks9] H&A =

o B Bk 7Fs oA 48 Aaaleta, A7
2 S A W39 $49 e s
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= Zlo]t}(Ostensjo, Brogen, Carlberg, & Vollestad,
2003). mheb] ZAeEel v wael 542 Y5
kst Olg— Her o 2 A 375 35

glsto] 7150 HBE 5T 5 9

gt A7-50] FHelE HaEa QAW
(Cincotta & Ziemann, 2008; Cox et al., 2012;
Depienne et al., 2011; Louis, Rios, & Henchcliffe,
2009; Norton et al., 2008), 7’252 JE5 274
o SAT g Qv T Aol #EE A= v
53k AAolth, Wood$t Teuber (1987) & 44852
BEE B7kE] 18 0~4% A5 AAE A
39331, Kuhtz—Buschbeck 5(2000) & 3714 @A
gt A=Al FAE AR 8l A B
o} AR AT Bk A8l AREE A
Wood$} Teuber (1978) 9] M4 AAWHS A4 o]
et B8] Rl Fall Ao AEl -
—tr'*”}*o— AR Bsh s AR S8 A
Sk g5 AlE % d e A7 S elelA Bard
7k glom, A e AE A5 AAZ AR 1]
7]%34§]r Fs vasAY o J7F B9 dAlE

T-= F83t=d] As-do] 9thBond & Fox, 2007).
5]3 WollA = 71 AEA W o E e HAkE
o] olejgt A ES sldst] flgh HOo R eleliA]
(rasch analysis)©] A|¢t¥]1r th(Hobart, Cano,
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Table 1. General Characteristics of Subjects

(N=T2)

Characteristics n Percentage MMTY ZZ/FZ)
(%) (M = SD Affected Unaffected

Gender Male 39 54.2 14.66 £ 5.96
20.16 29.37

Female 33 45.8 13.42 £ 6.43

Age < 7 years 12 16.7 13.16 *+ 6.35"
8~13 years 44 61.1 15.61 £ 5.85 4.37 8.44"

> 14 years 16 22.2 10.62 £ 5.65%

Dominant Rt. 44 61.1 13.31 £ 6.47
19.25 24.80

hand Lt. 28 38.9 15.32 £ 5.55

Affected side Rt. 35 48.6 15.05 £ 5.87
22.15 20.02

Lt. 37 51.4 13.18 = 6.38

"p<.05
Y MMT: Mirror Movement Test

2 Homogeneity test for general characteristics and MMT score

 Significant difference from Scheffé test (between the group and
® Significant difference from Scheffé test (between the group and

o. a+ 44
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75 2008 1€5E 20134 529704 A&
Sk} A 25 WAIuH] Feke Wy HARE 9%
Ak el Aelrt flis vk FAE gfo R
SF3ITHTable 1). ¥gvia]= Qg A2 - Q1A A<
B3NS 7H Sl A8, F 728 S gl
= OHLE %13y }Oﬂﬂ} A9 %& Aaks w/dnp)

=

A7 =S 2 398 (54.1%),
(45.8%) o|H, A% 7A] ol&t7} 1278 (16.6%), 8~13
A7F 447 (61.1%), 144 o)17do] 168 (22.2%) ©] 1Tt
SAEL §-Z0] 4478(61.1%), F30] 28 (38.9%)
o], nH|EE $Zo] 359 (48.6%), #3550 379
(51.4%) 0130 th. Anba] 54 W& 7wl EHz:z
AN AT A ARy HE HAuh] ks =2 A

F WA fre Aol ngr,
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8~13 years group), affected side
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B AT Al oish AT o Al
G5 T3] AR AVA YRS ZY5n
A shick, LGl g HPATES Bt o
SR CEECURERTEERER LR DR
ERRE WSS Bl A5 FA JES S

At} (Kuhtz—Buschbeck et al., 2000; Nelles, Cramer,
Schaechter, Kaplan, & Finklestein, 1998). o]2]3 &
ol 79 HaL 9] S A9 v Sl Bt
Al &5, 249 AHE SOl ZFEHITH
745l AR Wood$t  Teuber(1978) ¢}
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Frg)7] $AE 73 57 HEg A FA
= BV silvh AAeEe AaAlAlE 04 (8
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Table 2. Items of Mirror Movement Test

Items

Criteria

writing name (or drawing)

use scissors

lifting a finger touched

touching of index finger and thumb
touching the thumb and fingers
fisting and unfisting

flexing wrist

flexing elbow

© 0 N O O B~ W N o=

pronating and supinating the forearm
10 resistance to abducting arm

11  catch bead to toes

0 ! no mirror movement

1 : slight mirror movement
(performed at fast or resistance)

2 . pronounced mirror movement
(performed at slow or no resistance)

3 . same movements as intended movement

W
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3kSATh
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At (Linacre, 2002). 2] A1#%i= Chronbach’s o, o3+ &1t
alpha®} 22 71922 W= 0~1 Afojolt), 2] Al

= A 70 Mol e A7E 15 ol dold 8- Tks 1. ®gt OH
&t F (acceptable), 2] A1F| % AlS= .80 2|44
2.0 ool 58 < (good), 2] AF = Al .90 1) =01 thet &= el
off RE|X| 3 oS =3t == (excellent) . It Aol oisk Aee A A3 7294 T 39
&}t (Bond & Fox, 2007; Duncan, Bode, Lai, & (4.16%) ©] F-A et tgAZ 3w o] 35S A|9jgh
Perera, 2003; Nilsson, Sunnerhagen, & Grimby, 69 S oz ol tish A w BAS AAIEIA
2005). oh g5 A9% Ao 113 540 Wkt ARl
Table 3. Item Fit of Affected Side
Item ) Infit Outfit
number Logtt SE MS Z MS Z

1 .50 21 .68 —2.20 .67 —2.20

2 27 21 1.03 .20 1.01 .10

3 .00 21 .81 -1.20 .80 -1.20

4 27 21 71 -1.90 .70 -1.90

5 1.13 21 N -1.50 75 —1.60

6 1.72 21 1.04 .30 1.01 .10

7 27 21 .62 —2.60 .61 —2.60

8 -1.32 .22 1.33 1.90 1.38 1.60

9 -.32 21 .88 =.70 .89 —-.60

10 —-1.42 .22 1.35 2.00 1.43 1.80

11° -1.12 .22 1.80 4.10 1.78 3.20

‘Ttem did not fit the Rasch model, that is, infit MnSq outside 0.6~1.4 range or Z—value outside —2~2 range

Table 4. Item Fit of Unaffected Side

Item . Infit Outfit
number Logit SE MS Z MS Z
1 -.01 22 .75 —-1.60 71 -1.70
2 —-.06 .22 .94 -.30 91 -.50
3 .09 22 1.29 1.70 1.25 1.40
4 .86 21 .80 -1.30 .84 -1.00
5 1.95 21 .69 -2.10 .65 -2.20
6 1.99 22 1.09 .60 1.01 10
7 .27 21 74 -1.70 .76 -1.50
8 -1.78 .24 91 —.40 .76 -.70
9 -.34 22 .79 -1.30 1.21 1.10
10 -1.97 .25 1.22 1.20 1.26 .80
11° -1.00 .23 1.65 3.20 1.77 2.70

‘Ttem did not fit the Rasch model, that is, infit MnSq outside 0.6~1.4 range or Z—value outside —2~2 range
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Figure 1. Item Difficulty Map (affected)
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Aelet 107] 5ol digh dol= F2E Ydsisict
(Figure 1, 2). 3 do]= 7} éﬂr g=5olA 69 (F
W A 97)) FEo] "o} =2 ol 8 (T
2] =21317)) 2 108 (A &S o] 7|4 OiWH S1-sk) &
o] do]erh vhe o w vt 15eM = 5
(AA ¢} oHE &1 gl 3 69 (72 FaL 97))

o] go| =7t 2 goln, 10 (M35 o]7] o
7N SJ-sk7]) dHFo] do|wr) vhe- o ® yElith
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WA B EEE] Qe ZoR YEhyton a5
o] do)ze vjal 7iR1e] £4 A7t & A o® UE
Wit

Persons MAP OF ltems

<logit> <morer|<rarer
b X +

XXX

XXX
X35

3 £y o+
XXXEXX

b4

2 + TTF(5) FU(6
XXXXX ®) ®

T

I |3
XXEXX

M+
TIFT(4
XXxx )
F'E?}
0 XXXXXX  +M WN(1), US(2), LFT{3)

XX
PSF{9)
XExX

-1 Y o+
3
XXXEXEXRX FE B*
-2 + RAA(10)
XX
T
X
-3 X+

3

T
X

— +
<logit> <less>|<frequent>

¥:one person, M:mean, S:15D0, T:230, ():item number
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Table 5. Rating Scale Analysis of Affected Side

Category Observed Infit Outfit Step
label Observed count average MS MS calibration
0 52 —2.57 .82 .83 none
1 260 —-.55 1.04 1.04 —3.08
2 339 1.19 1.03 1.06 -.01
3 141 3.27 1.01 1.01 3.08
Table 6. Rating Scale Analysis of Unaffected Side
Category Observed Observed Infit Outfit Step
label count average MS MS calibration
0 79 —2.86 .95 1.01 none
1 197 -.90 .89 .88 =2.75
2 308 1.41 .99 .99 —.28
3 208 3.88 1.07 1.06 3.03
Table 7. Separation Reliability of Person and Item
SE Separation index Separation reliability
Affected side Person .23 3.14 91
Item 31 4.15 .95
Unaffected side Person .28 3.77 .93
[tem 42 5.53 .97

3. BEAHL 2A v. o &

BZ3} A2l gt A E B4 Ay} wF A3 BEEe gl Fell AEhE FAGCR thef
I FEAANTable 5, 0. 94T A0e) Fap T A B ek B01H9 $AR08
SA27F 2.0 oldlo|H, F 27} =AA ) BALHI JItHCox et al., 2012). 53], Hgrin] gl 2
A8 wo|w e}, 78] 7 W v wAR| 7470 o] x|l 75‘ o= Aol W Ahe FA A}
1.0~5.0 24 Afolel] SJx|GFozM Agtet HEHF= 2429l okl tfst P17}t P ettt olelst A
BA ¥tk gesel ogk léﬁ% ABA =4 5 FEAE A

=

wEAlE . Ay EH PXH A 3.14,

Fo] A G 4.15, ElAl

e ik

A

AT, A5l v FeAEE A3, o

95%
o HEAg= 3.77, HEAlE EE 930 Al
A GE 5,53, wEklE S 972 FAE T

W3] 4= 9Ith(Wood & Teuber, 1978). whbr] 2 A
= AR WAdel]) SxE dido® Wood9t
Teuber (1987), “18] 11 Kuhtz—Buschbeck -5 (2000)
o] NG A5 HANE AlTAIEHe] Bl S Fl
el e] 8-S g dUAARH ] AP, 52
ol FAH o] APdE wAste] kel AlF
&= 8BRS ASetaat drh

Aol Sl AREE= B7HT-0] TiEelA

JKSOT Vol. 22, No. 1, 2014 33



R4l g faA0] AFHNA, ol BT 7
7he7e) Epge g} Azl tjgk 177} ojol AT ek

AT E A Sl Anb] B2 o
A2 5] Aol gt oj3hsl P2 Yol =8 1%
A e S8 B59 D50 FR] SRS
ik, TS F=o] WAnh] B9 AU
S Whshed A Aow Uehga, 7 320] 3
FES W T P2 O AAAYE A
SAlel B3 ERUE TG, £ JYEE

o) 5ol B ANE P SHOw A 7

2 Ao Fold PIAES) A 5ol W 7
AEE AARY UR 5 1Y Aol A H
Frolgt 2] S ugich. Bl vhek BYEF Wk ohy]
o A3l td AEE FHIAE AFo) utek
o7} SIgIk. 8~134] oJ3t AYThE 71 F 0% B
& AT LA oPFTIN ReIR ol AT,

N
G
=l
)
||V
=2
éé

s 73“1%4 TA] oshi#t 144 o]
£ ugk oleldt Ak UPAE
o] BByl Akl Aoleka
Ztelt), 5 1 Ao HE A 8~13417A ¥
A 2 e AaE B vee w74 o)t
o], 144 o)dTollM = & AdEE ATE B
o ol 897] obg ol A5 i om AEe 84
oA o] e IO AES Ao RA veld A
7 Belth(Kleim & Jones, 2008). s+ 1te] Abs =
Q07 AABA O] AL A o)A eI A2 2+ 9
A o7 AANE =712 wel 4 9tt(Johnston,
2009). ©]i= Kuhnke % (2008) 0] ¥&g2] %317} ¢
AAA e AFAFE 1 ZAo] o 47 To] o
o, d¥o] T7HTS %"z HMHHLPJ E§o] o]Fo
xﬂa 2= o];ﬂ Bo

07 UAFHA] =t i‘ 7] W*U}Hl o}EJ %oﬂ
Zolof| AANSE9) #7],#
HQl Zlo=F %%%E‘r. w3l Kuhtz—Buschbeck %

(2000) # Wood$} Teuber (1978)+ Hujn] 2] WM
H| o}z AS5olA Aol ¥ o] Wawttay B
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AT 2 Al vl o] HAJuie] ofEE
F5HY A5l BdeE A7t o =7 vER ‘jr.
o= W= oy ujAwo] A7) A 24 (pyramid) =

EsFetAnt 115 i 3 4o UH o= A= sl
o] 115 A= A5 tid oA v es Zekd FAR
(crossed pyramidal tract) ¢ g5 tii oA Ug 2=
H3}¥ A2 (uncrossed pyramidal tract) 2] A|HlE
W At Bk FARE] GO A5 Aol st
A7} kA AL At FARL FFoR 15 A
7&w0] B @ol dojih= 7 dA g (Kuhnke et
al., 2008; Kuhtz—Buschbeck et al., 2000; Ueki et al,
2005).

e | I e Ees s Bl sl | Bt o S e
ol ek thdAt A s Ale @er 729 A
T A Fol 52 38 (4.2%), A5 28(2.7%)
o] FAR Y& vk dxk=o] Qlgith o) s A=
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A, A2 3R] Sael ol
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i
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?1_:
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£ oto g & [0 32

‘H*@ 2000). 18]l mur AZoA] 12
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?54 o L ul zhﬂz}x{/] 78]:‘)1] EH
o T 11 e 5] Add
ol e ANLES ARl RAE B ow
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*1% iﬁﬁ—ﬂr 74201]"1 H]%‘J 350 doleE Helet)
SR 62 7HE of ¥ I o vkl 8¥F 10
A 7P A2 @502 et 51 @541 "gA 9}
O &7 sl e} 69 51 A HoT s
TE sl A9 drbiol Y= ikeo R
7H el &l sigeiitt. 53], 69 &2 ¢
ZAE 8 Aloll Aol thgt whg-5 oA 1] mitel] 3




SHU= 359 AAREA B ofg s A0 A
Z &8t A3}= Wood$} Teuber (1978) o] A+

BdEEo] oEE HAlE T wel 9 &y
B, T2 olef gt dAl= AR 9] ko4 o] Fof
A= a3t yhdo] Stk A3 AX| g BEgh B
0] Wo| Yeh= -9+ A9 &7 ddelA o
HE 2etA B, o =7 O]Er/}w -2 iE

iy
P
_gz

(o]

A A
o %ﬂé‘}oﬂﬂ}(Lee et al., 2010).
AEE Hol= A wAvh] Hen] k=
R0 S-S Y ) &S ng Ao
ot =, Y] Hss oy de] A
Eal e =9 715 4R AMS ek vl
H ‘ﬂELE‘r(Kuhtz Buschbeck et al,, 2000)
o] Y5 Ballsl] Wil 7e
9] /‘}ﬁoﬂ o] Wl g shrhal HaE g ‘:}.
wpebr] Ze-so] A1 71541 El] el
T Ae adste] AESAR! sl HUkE
3 dGLFeo] FF = QR1ES Elsb
7h itk AR AFelM = Bss 21]@3}7] 4
WHos A EEEX
F53

movement therapy) 4}t

oL

o) o2
e 4

r_,

flo

==
O =%
= T
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Abstract

A Study on Reliability and Validity of Mirror Movement Test
for Patients With Congenital Cerebral Palsy

Hong, Deok-Gi*, M.P.H., 0.T., Yoo, Doo-Han**, M.P.H., O.T.,
Lee, Jae-Shin***, Ph.D., O.T.
"Dept. of Occupational Therapy, Wonkwang University Oriental Medical Hospital, Jeonju
“Dept. of Occupational Therapy, Chonbuk National University Hospital
“Dept. of Occupational Therapy, Konyang University

Objective : The purpose of this study was to investigate the reliability and validity of a Mirror Movement Test for
patients with congenital cerebral palsy.

Methods : Eleven items of the Mirror Movement Test were identified through a previous study performed by 72
patients with congenital cerebral palsy. The data were analyzed through Winstep version 3.80 using the Rasch
model to examine the uni—dimensionality of the fit of each item, the distribution of difficulty of each item, and the
reliability and appropriateness of the rating scale.

Results : Based on a Rasch analysis, three (affected side) and two (unaffected side) out of the 72 patients were
considered to be inappropriate fits, and one item of the Mirror Movement Test for both sides was determined to
be an inappropriate item. The most difficult items were ‘touching the thumb and fingers’, and ‘clenching and
unclenching the fist’. The easiest items were ‘flexing the elbow’, and ‘resistance to abducting the arm’. The four
categories of rating scale were appropriate. The person and item separation reliability was above 0.90, which is
a relatively excellent value.

Conclusion : Mirror Movement Test is expected to be clinically useful. Follow—up studies on mirror movement are
needed for patients with various neurological diseases.

Key words : Cerebral palsy, Mirror movement, Rasch analysis
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