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{Abstract>

Purpose : The clinical scale to assess spasticity of muscle was wildly used the medified Ashworth scale (MAS).
But reliability of the MAS has been controverted for ambiguity among the grades. The purpose of this study
was to establish the inter-rater reliability of the modified MAS (MMAS) translated into Korean in stroke
patients.

Methods : Twenty-five patients (sixteen men and nine women) with hemiplegia (ten right and fifteen lefty were
measured by two raters who were physical therapist in the rehabilitation hospital. The raters assessed spasticity
of shoulder adductor, elbow flexor, wrist flexor, hip adductor, knee extensor, and ankle plantar flexor in the
same patients according to ratings criteria of the MAS and the MMAS.

Results : For the inter-rater reliability of the MAS, two raters agreed on 57.3% and the Kappa values were
moderate (x=0.41) between two rater. The inter-rater reliability of the MAS was fair for the wrist flexor and
the hip adductor and moderate for the other muscles. The intra-rater reliability was good for the shoulder
adductor and the knee extensor and moderate for the other muscles. For the inter-rater reliability of the
MMAS, two raters agreed on 84.7% and the Kappa values were good (x=0.78) between two rater. The
inter-rater reliability of the MMAS was moderate for the hip adductor, and good for the shoulder adductor and

the wrist flexor, and very good for the other muscles. The intra-rater reliability was good for the wrist flexor
and the hip adductor and very good for the other muscles.
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Conclusion : This study suggests that the MMAS translated into Korean is reliable test scale for the spasticity

with stroke patients in the clinical field.

Key Words : Modified Ashworh Scale, Modified Modified Ashworh Scale, Reliability, Spasticity, Stroke
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HEFH 2 FHFAAY &40 = 8/
AMAe HF 387 243 3230l Yehdtl(Young,
1994). 243 4oz e & o3}, 7|94 (dexterity)
o] A, GA sl Jepdch dAHH S
SUEEe PEAte 337, A - (clonus),
7 Z|(spasticity), HIRHl2F] FAukS, ARz W
sl 75, AFE, AN ©]715(spastic dystonia),
T2 #BZ9 dZ(spasm) F°| UrhBarneset
Johnson, 2001; Young, 1994). A& 4985417
H FFANA vehdbe Akl 35EE A
2, #=3 YA tEo] 2134 A}
TELFY &=d ugt Frkke §4& /R
NS AolgthLance, 1980). HEF 3xje}
A2 FFIFeynagy)d B S SIMAA =93
E 7S P LEN B, olF, a9 odue
< ok, BETSE, 535, 47T A, e
A At 5o AR Al AIWEEF 58
Yol 33 IS £ § ke s} Fol
A, 2002; 9bE5F 9, 2003; Rekand, 2010). T2
FHo g AAe ARAHIAL AU, MG
olF, B3] t3 TAHFHA Pz 7AE 317
2o BAd g 5l MAFL )sior ok
(Rekand, 2010).

A& Hrlske Wyo2e NP Ashworth H
S(modified Ashworth scale: MAS)¢} Zo] #AL
TEIHLE FANE W FFAT e AP
AEE HWrlshe FEA Wol ltk(Bohannon}
Smith, 1987). Z3E& ABHoT Hrsle AAY
A wgoR A&7 HbeE sk
FAAAAKStillman®} McMeeken, 1995)9 S$&4 &
H[(49dE 5, 2002; Becher Z, 1998)E o] &3t 7
Apio] glom, ZHH A ARGty whioew
Baae] Ad ghlEg 53 BPEAE o]4Fg)

Mo o Mo

(Butler 5, 1992). =3 AFUALE o] §3k= &
dAA e} 2AEE B3 HvA Y Foks #4)8e
AR AxE IRlste VAR o] ALE
=3 9ichBamnes$} Johnson, 2001).

MASE @A oA 713 del ARsEE 23
7} %7o|tt. Bohannon# Smith(1987)E 55+
HAzg @ Ashworth HEE 6SHLE $H39
MASE #x3igen, HupHl $xle] HEaAd &
2o diF A3 oz AT wsida iy
Bodin3} Morris(199) % 2949 EH"E &3A Alo]
o £8 Fg2d A 33 W2 MAS7E JE®
7t o 4ok 13y Sloan $(1992)-2 MAS7}
BERAANE ASwrt A%, FERACdAE
A3 Hri=TE A= 4 ki 319, Allison
5(1996)2 SEFHS] =S FHZ dE E3
B2 MASE ol8dte o] AAfcn Z=3H
t}. Blackburn $(2002)3} Clopton $(2005)% 73
9 55 Yo7t o MASe] SAARE 413
=7} Boia s} =3 Ashworth =9 MASE
Bl w3le] MAS Et} Ashworth J=r} A w7} ¢
sl 2u3lrx 3FitkHass 5, 1996). Pandyan
3(2003)2 6379 ExE ez FFEAH F
AL Hrh & F, MASTF B2 539 BHE 53
37lele B§3siA| goka 335k

Ansari®} FEEQ006)2 1599 HupH xS
des BEEd T80 HAE Ashworth Hx
¢ MASE Hriste F 71X Hx EF w7t
voln stgien, old dig dikke g /P E MAS
(modified modified Ashworth ScaleMMAS)E #|A|
319tk Ashworth AEE ‘FHoE AR AdlE
Bt oigt B8g sjdolvt vt AAEHA X
St(ZAEi st FolA, 2002), MASE 57 13 1,
1°¢} 28 7Eshs Ao] oy A=) ¥A B
DE YK Ansari 5, 2006). MMASE MAS®] &
19 1%, 1°¢) 29 253 2o|& 3t 1'E 24
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1) Modified modified Ashworth Scale
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F 29 19 9uE TP AT 28 MASE o
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AREEIEA Quirl 2EF Fio| oW BEQIXR

AES F 2H5] AFHo2 BYIIAHES).
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AN F FHA A 3 =PFHoz AFH
Z3Ae] eAE A £AMZ sen, o5
AA MAS MMASE wzZol 7ho A5,
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7 A% Ao 28 AR eI, TED
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A BT, 9EE weEERgos st
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Z g F3len, Bt F2E § uE £A3%
Atk SAAY ddAte #EE SRR £AY
o, AR £=F 5t Y-AR-Al-H(one thousand
one)y’ & AMEA Hrlet=% 3}5cHBohanmond} Smith,
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Tabie 1. Interpretation of Kappa values

Kappa statistic Strength of agreement

< 021 Poor
0.21 - 040 Fair
0.41 - 0.60 Moderate
0.61 - 0.80 Good
0.81 - 1.00 Very good

YAEE HESWE AR, ol e 2

== Kappa()5AIE AHS3Ith A5 FAA

< SPSS 1158 ©|-83}%th Kappa FA @l
g 3142 Brennan3? Silmann(1992)0] AA|F o
Az A72 A5 AcHTable 1).

m i Ao}

1. o7 ChaRlel ity S5

A7 AR F R 16% A= 99 ojge

o, 8% HupHlE 11, 9% HrpHle 149 o
ot 3R] duty 532 Table 29 2th

Table 2. General characteristics of subjects (N=25)

Characteristics Values
Age(years) 55.68+11.68"
Height(cm) 166.32+7.25
Weight(kg) 67.38+7.36
Duration of onset
time(months) 12.24+18.10
Stroke type
Hemorrage(14) Basal ganglia ICH® 10
Thalamic ICH 2
Subdural hemorrage 1
Cerebral ICH 1
Infarction(11) Middle cerebral artery infarc. 8
Basal ganglia infarction 3
*MeantSD.

*IntraCerebral Hemorrage.

2. BEIIe| AR

MASE ©l8% HEF Bad 34 HlolA

Table 3. Overall agreement in MAS between two
raters (N=25)

Rater]l =577 Razterz 3 4 Tow
0 3 7 3 0 0 0 46
1 6 31 11 4 0 0 62
oo 4 13 7 0 0 24
2 5 § 6 0 17
3 0 0 1 0 1
4 0 0 o0 o0 0 o 0

Total 52 43 32 16 7 0 150

Percentage agreement=57.3%
Kappa value=0.41, SE=0.05(p<0.01).

Table 4. Overall agreement in MMAS between
two raters (N=25)

Rater| 2Rater23 4 Tow
R 0 0 40
1 5 38 o 0 50
2 0 6 48 1 0 55
3 1 4 0 5
4 0o o o0 0 6 o

Total 42 47 56 5 0 150

Percentage agreement=84.7%
Kappa value=0.78, SE=0.04(p<0.01).

S A EE ST AN TE K9 AA
Al 573%9 A=t JElgen, F3t
(moderate)?] NIE AH7|E HGTHTable 3). MAS
£ |83 ME ZHAXE FE FI dig LA
=7t 7P ESkew, &8 32 U dA=r}
71 S4THTable 5). MASS] &3 ARY A Eo)A
T 68.9%°] 4A=7t JEigeH, o =&
F& H2L ¥S(good), HHA ZHEL F3H9
A% H7)1E HGTHTable 6).

MMASE ©]| &35 33 HrldA FAE g

E AA AAE 84.7%9 2R dA=E
BYon, 43 MNIAE A7IE HHHTable 4).
MMASH| A 7 TS e 2F F828 45
g g3 2o did A=) 96%9F 2%E
ehgon AT Arle AN vl Fi(very
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Table 5. Interrater reliability of the MAS between two raters (N=25)

Test muscle Agreement(%o) Kappa SE 2 Strength
Shoulder adductor 64 0.52 0.14 < 0.00 Moderate
Elbow flexor 64 0.52 0.13 < 0.00 Moderate
Wrist flexor 40 0.24 0.12 0.03 Fair
Hip adductor 52 0.37 0.13 < 0.00 Fair
Knee extensor 72 0.51 0.16 < 0.00 Moderate
Ankle plantar flexor 56 0.42 0.13 < 0.00 Moderate

Table 6. Intrarater reliability of the MAS between two raters (N=25)

Test muscle Agreement(%) Kappa SE p Strength
Shoulder adductor 72 0.61 0.12 < 0.00 Good
Elbow flexor 68 0.57 0.13 < 0.00 Moderate
Wrist flexor 60 0.47 0.12 < 0.00 Moderate
Hip adductor 68 0.56 0.13 < 0.00 Moderate
Knee extensor 80 0.67 0.13 < 0.00 Good
Ankle plantar flexor 68 0.56 0.13 < 0.00 Moderate

Table 7. Interrater reliability of the MMAS between two raters (N=25)

Test muscle Agreement(%) Kappa SE p Strength
Shoulder adductor 84 0.76 0.11 < 0.00 Good
Elbow flexor 96 093 0.07 < 0.00 Very good
Wrist flexor 72 0.62 0.12 < 0.00 Good
Hip adductor 72 0.58 0.14 < (.00 Moderate
Knee extensor 88 0.83 0.12 < 0.00 Very good
Ankle plantar flexor 92 0.86 g.10 < (.00 Very good

Table 8. Infrarater reliability of the MMAS between two raters (N=25)

Test muscle Agreement(%) Kappa SE P Strength
Shoulder adductor 88 0.82 0.10 < 0.00 Very good
Elbow flexor 96 0.93 0.07 < 0.00 Very good
Wrist flexor 80 0.73 0.11 < 0.00 Good
Hip adductor 80 0.69 0.12 < 0.00 Good
Knee extensor 92 0.84 0.11 < 0.00 Very good
Ankle plantar flexor 92 0.86 0.10 < 0.00 Very good
good) AlOJE R KTable 7). MMAS?e] =2 V. ZF
AFzME 87.8%9 AATst Uehdon, £E
FYTH 9y BeIL 4 UuA 2gEe W B d7e HES #xe 33 WE A
§- d5e A% A7IE HYciTable 8). MASSF MMAS®] ES3A7 AxE BrEstich
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MASE 939dA 714 de] AMestn e H71HY
Eoltt. Iu, B d7dA MASY @ =
£ BUs¥tHAllison 5, 1996; Ansari %, 2006;
Blackbum 3, 2002; Clopton 5, 2005; Hass 5, 1996;
Sloan &, 1992). 55322 ¥ Ashworth 3xo] 7l
A= Eol7] A3kl 53¢ o Fobee] 65
MASE A|A)3}5tBohannon®} Smith, 1987). o
A A3 Hrt =789 AIre A} 55
+5d U@ &8 A} AYE e T
ol &A= et FolA, 2002). Bohannon}
Smith(1987)7F MASE Z27314E o, &3} Ul
AAe] BAE YFT £22 RFolA 3] Hst
o] 'Y4-AL-Al-Y(one thousand one)2 AMTA Hr}
= stk 2eu, IuldAE dAelA MAS
£ 7P WIS ARSStT QAT iiEe] wahA
A Bx MASE 22 AT 3I¥L B, 74
A FrpA AT £ gig hiE A
AAEA Zatgch £ d7dAE MASS MMAS
AN FHAANA AT £52 SHoA 3] 9
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o}k Frld ik AT E Folv) A5 5FL F
7k, 238 expe] sheAel woldow Al
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2002; Ansari 5, 2006; Barnes$} Johnson, 2001).
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2006; 2008b; 2009; Ghotbi &, 2009). Ansari &
(2009)2 #rlE]l fA} 159 BEHE FYIH
&8 U2 3=%71o0A weighted Kappa(x=0.61,

0.78)8 F3ll A9 AAFIN SHAL A=
7} 201 dg9on, Ansari $(2008b)& HEZS &
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=(97.4%)%F W9 SE(very good)d] MIA= A7|(k
=092 HusHct B diAxE g HEH
£2 Y29 AL MMASY SAAN dREE
88%%}t 72%, AT A7le o9 %5 x=0.83)7
F0.6)E =A Jgct 2EAE F32e ¢
B2 23R NS (96%, k=0.93)F BJoH, &
Egde] wEEZIFIIE d¢ e AN A
2=(92%, 1=0.86)% B3tk Ghotbi F(2009)%= %
9 2oy BE P28 e 43, dnigEEd
o 439 AN VIR AVE Hustd, £
Ao A 2AE HYoh MMASS AR
A= 87.8%2] YAEEFE Ansari 5(2008b)2]
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W, MMAS7} MASHTH &8 AZEg HoFQck
olgldt A= YA AFH MASS FF9 BT
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Has] § Ado|ti(Ansari 5, 2006; 2008b; Naghdi
5, 2008).
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Table. English version and Korean version of Modified Modified Ashworth Scale

Grade

Modified Modified Ashworth Scale(english)

Lkl

0

No increase in muscle tone

Slight increase in muscle tone, manifested by
a catch and release or by minimal resistance
at the end of the range of motion when the
affected part(s) is moved in flexion or
extenson

Marked increase in muscle tone, manifested by
a catch in the middle range and resistance
throughout the remainder of the range of
motion, but affected part(s) easily moved

Considerable increase in muscle tone, passive
movement difficult

Affected part(s) rigid in flexion or extension

o 2739 7t gt

ool 2 2P Al 85 FeAY
Fe W, BRSNS BEEOA o A
gho] =ARAY, AAUt B =4o] Ut
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