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A REVIEW OF THE INTERRATER RELIABILITY OF FIVE EXAMINERS
USING THE MODIFIED ASHWORTH SCALE FOR ELBOW FLEXORS

Yasuhide NakayAMA! and Masahiro AB0?

! Department of Rehabilitation Medicine, Daisan Hospital, The Jikei University School of Medicine
2Department of Rehabilitation Medicine, The Jikei University School of Medicine

Opinions vary regarding the interrater reliability of the modified Ashworth scale. We
thought three factors to difference on a lot of reports about the interrater reliability. Three
factors was that to compare by 2 examiners, to use a rank correlation for statistical analysis,
and to contain the data of “zero” by 2 examiners. The purpose of this study was to calculate
the interrater reliability of the modified Ashworth scale by considering three factors.
Twenty- five spastic elbow flexors of 23 patients were evaluated by 5 examiners. Analysis
was performed with Spearman rank correlation coefficients and weighted kappa. We
obtained high reliability with a weighted kappa is 0.53 to 0.78 and a Spearman rank correlation
coefficient of 0.69 to 0.88. This study suggests that the modified Ashworth scale is a high
probability examination that is satisfied with the difference of 1 grade error.

(Tokyo Jikeikai Medical Journal 2008 ; 123: 1-5)

Key words : spasticity, modified Ashworth scale, evaluation, inter-rater reliability, rehabilita-
tion
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Table 1. Classification of the modified Ashworth

scale'®

0 no increase in muscle tone

1 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 extension

1+ slight increase in muscle tone, manifested by a
catch, followed by minimal resistance through-

out the remainder (less than half) of the ROM

2 more marked increased in muscle tone through
most of the ROM, but affected part(s) easily
moved

3 considerable increase in muscle tone, passive
movement difficult

4 Affected part(s) rigid in flexion or extension

This scale added the grade “1+” to Ashworth scale,
and modified the definitions by Bohannon.
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Table 2. Quadratic weights to kappa statistics

tester 2
tester 1 0 1 1+ 2 3 4

0 0 1 3 5 7 9
1 1 0 1 3 5 7
1+ 3 1 0 1 3 5
2 5 3 1 0 1 3
3 7 5 3 1 0 1
4 9 7 5 3 1 0

1. #% xR

43 % Table 312, £72 10 @YD © kw fE %
Table 4 12773, 10 58 Y O kw f& 13, 0.78~0.53,
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Table 3. Result of five testers evaluation by
modified Ashworth scale (z=250)

0 1 1+ 2 3 4
0 17 41 1 5
1 35 28 4
1+ 16 39
2 40 16
3 8

The weight was added to each data from 0 to 9 in
accordance with this table.

Ten out of the 250 data caused the error more
than two grades.

Table 4. Weighted kappa (kw)

tester A tester B tester C tester D tester E
tester A 0.73 0.64 0.77 0.78
tester B 0.53 0.63 0.69
tester C 0.71 0.65
tester D 0.66
tester E

Overall, reliability of the mAs for assessing elbow flexor spastic patients was found
to be adequate to support its continued use.

Table5. Spearman rank correlation coefficient (rs)

tester A tester B tester C tester D tester E
tester A 0.89 0.77 0.88 0.87
tester B 0.69 0.81 0.80
tester C 0.80 0.83
tester D 0.85
tester E
$<0.01

On the all intertester comparison, spearman rank correlation coefficients were
higher than weighted kappa coefficients.
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Table 6. Complete agreement rate (%)

tester A tester B tester C tester D tester E
tester A 52 40 52 72
tester B 32 36 52
tester C 52 36
tester D 40
tester E

It was 329§ in the combination with the lowest ratio and the highest ratio was
72%. The average is 46%, it is not easy to say it is high.
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