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The Effect of Rhythmic Auditory Stimulus on Self-simirality of Gait cycle Fluctuation
in Parkinson’s Disease Patients

O Kazuki Suzuki*!, Hirotaka Uchitomi*!, Michael J. Hove', Satoshi Orimo*? and Yoshihiro Miyake*!

Abstract - We have already reported that the effectiveness of walking support sys-
tem, which is adopted mutual-entrainment between gait rhythm and rhythmic auditory
stimulus. Recently, some researches suggested that pathological gait could be estimated
by using analysis of gait cycle fluctuation. Moreover, it’s reported that self-similarity
of gait cycle fluctuation was decreased in patients of basal ganglia disorder. In this
research, we compared between effects of rhythmic auditory stimuli based on mutual-
entrainment and fixed tempo in Parkinson’s disease patients. As a result, it showed that
mutual-entrainment made self-simirality of gait cycle fluctuation more increased than

fixed tempo.
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Table 1 Subject characteristics

~Subject A%e Gonder  Discase duration(yr) Hoehn-Yahr Stage State of medication
[} 3

1 M 14
2 59 F 0.6
3 74 F 6

4 78 M 4

5 53 M 4
6 69 F 1

7 57 F 0.5
8 76 F 6
9 71 F 5
10 76 M 0.25
11 66 M 0.25
12 70 M 5
13 63 F 8
14 77 F 3
15 71 M 0.25
16 66 F 2
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Fig.1 Example of gait cycle time series and n — F(n) plot of DFA
(a) Younger healthy, (b) Parkinson’s disease patients
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Table 2 Standard deviation and averaged scaling exponent value of gait cycle

time series
Condition PD belore  PD rhythm Walk _ PD alter Healthy
Scaling exponet «  Walk-Mate  0.88 ¥ 0.12 0.99 £ 0.18 0.96 £0.15 0.99 £0.18
RAS 0.91 + 0.14 0.88 + 0.12 0.91 £0.10 0.88 + 0.18
Silent Control 0.92 * 0.16 0.89 + 0.10 0.88 + 0.10 1.05 + 0.17
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Fig.2 Averaged scaling exponent of gait cycle
time series in PD patients and younger
healthy subjects (* : p < .05)
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Fig.3 Averaged scaling exponent of gait cycle
time series in PD patients of HY Stage
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