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Abstract: This paper presents the inter-rater reliability of finger spasticity assessment tested realized by using finger
simulator that mimics finger spasticity of patients after a stroke. For controlling the simulator torque, finger spasticity
was model ed, and the model parameters were obtained by measuring quantitative data while grading based on Modified
Ashworth Scale (MAS). A robotic finger simulator was designed for mimicking finger spasticity. Evaluation of this
simulator with the help of seven rehabilitation doctors showed that the simulator had a Cohen’s kappa value of 0.619
for Metacarpophalangeal Joint and 0.514 for Proximal Interphalangeal Joint. Fleiss' kappa between raters is 0.513 for
Metacarpophalangeal Joint and 0.486 for Proximal Interphalangeal Joint. Therefore, the spasticity assessment made by
MAS grade system is not reliable owing to the subjectivity of the assessment. The proposed robotic simulator can be
used as atraining tool for improving the reliability of the spasticity assessment.
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Fig. 1 Torque model of finger spasticity
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Table 2 Characteristics of Patients participated in
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Table 3 Parameters for catch torque gathered from finger

spasticity measurement experiment spasticity patients
=} Al | Yol R whed =} Parameter | MAS 1 | MAS 1+ | MAS 2 | MAS 3
Patient 1 M 48 =% 15.02.25 H 0.005 0.012 0.02 0.025
Patient 2 M 73 w &5 15.09.16 Q 0.2 0.5 0.7 0.8
Patient 3 M 50 =% 15.10.08 ATpeak 0.1 0.25 0.35 0.6
Patient 4 M 44 =35 15.01.19 AT qten 0.4 0.6 0.8 0.8
Patient5 | M 39 | AeEd | 15.08.07

(a) (b)

Fig. 2 Finger joint angle sensing module (a) Feature of
sensing module (b) concept of sensing module
and bending sensor location

pre be + prSt(e acatch end) (3)
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Fig. 3 Force sensing module (a) feature of force sensing
module (b) wearing force sensing module
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Table 8 Result of MAS assessment of MCP Joint of

Subject 5 Subject 7
MCP Joint Target MAS grade of Simulator MCP Joint Target MAS grade of Simulator
Subject 5 1 1+ 2 3 Subject 7 1 1+ 2 3
4 1 4 1 3
Rate
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2 3 5 MAS 2 4
grade
3 3 1 5
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Fig. 5 Graph of angle and torque of MAS 3 Assessment
(a) result of subject 5 (b) result of subject 7
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