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Gait Rehabilitation and Evaluation for Rhythm Generation Disorders in Patient with
Parkinson's Disease
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Abstract: Rhythm is an important factor in walking. The magnitude of stride interval (SI) variability of Parkinson's disease
(PD) patients was large and long-range correlations of Sl of PD patients was low. Magnitude of Sl variability can be
quantified by coefficient of variation (CV) and long-range correlations of SI can be quantified by scaling exponent a. In this
study, we examined which of CV or a can mainly discriminate 1) between presence and absence of gait disorder (GD) in
PD patients, and 2) between mild and moderate GD, using linear discriminant analysis. Forty-five PD patients and 17
healthy elderly people walked around 200 meters without any support. The severity of GD was defined by modified
Hoehn-Yahr scale (mH-Y). People with mH-Y 2.5 were defined as mild GD, and people with mH-Y 3 or 3.5 were defined
as moderate GD. S| was measured by foot switches. As a result, CV mainly contributed on classification of presence and
absence of GD, and a mainly contributed on classification of mild GD and moderate GD. Consequently, Combination of
CV and a can become an evaluation platform for gait rhythm of PD patients.
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A. PD patient (moderate GD, mH-Y3) B. PD patients (mild GD, mH-Y2.5)
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Fig. 1 Samples of stride interval and the fluctuation relative to box size. (A)
PD patient with moderate gait disorder (moderate GD, mH-Y 3, age: 76
years old, male), (B) PD patient with mild gait disorder (mild GD, mH-Y
2.5, age: 70 years old, male), (C) healthy young person (age: 25 years old,
female), (D) healthy elderly person (71 years old, male)
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Fig. 2 Result of linear discriminant analysis. Classification of presence or
absence of gait disorder (GD) was shown in (A) and (B). [(A) Original data.
(B) Normalized data. The solid line represents the boundary between no GD
and GD.] Classification of moderate GD or mild GD was shown in (C), (D).
[(C) Original data. (C) Normalized data. The dotted line represents the
boundary between the mild GD and moderate GD.]
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Fig. 3 Concept of evaluation platform of gait rhythm dynamics. X-axis is
related to CV of stride interval (Sl), and y-axis is related to o of SL
(mH-Y: modified Hoehn-Yahr stage, GD: gait disorder)
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Fig. 4 Overview of portable WalkMate walking training device
implemented on iPod touch 5. (A) Portable WalkMate walking training
system device is attached to lower back. (B) Touch display showing main
screen. (C) Touch display showing training mode. (D) Touch display
showing result of gait rhythm evaluation. Left bar shows o, and right bar

shows CV.
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