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The Effect of Rhythmic Auditory Stimulus
on Gait Cycle Fluctuation in Parkinson’s Disease Patients

Kazuki Suzuki

Abstract —

It’s already reported that the effectiveness of walking support system, which

is adopted mutual-entrainment between gait rhythm and rhythmic auditory stimulus[

Recentlyl some researches suggested that pathological gait could be estimated by using

analysis of gait cycle fluctuationd Moreover[it’s reported that self-similarity of gait cycle

fluctuation was decreased in patients of basal ganglia disorder. In this research(] we com-

pared between effects of rhythmic auditory stimuli based on mutual-entrainment and fixed

tempo in Parkinson’s disease patients(] As a resultd it showed that mutual-entrainment

made self-simirality of gait cycle fluctuation more increased than fixed tempol
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Table 1 Subject characteristics

Subject Age Gender Disease duration(yr) Hoehn-Yahr Stage State of medication
1 69 M 14 3 On
2 59 F 0.6 2 On
3 74 F 6 3 On
4 78 M 4 3 On
5 53 M 4 3 On
6 69 F 1 3 On
7 57 F 0.5 2 On
8 76 F 6 2 On
9 71 F 5 2 On
10 76 M 0.25 3 On
11 66 M 0.25 2 On
12 70 M 5 2.5 On
13 63 F 8 2 On
14 7 F 3 3 On
15 71 M 0.25 3 On
16 66 F 2 2 On
17 61 F 4 2 On
18 7 F 0.5 1 On
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(b) Parkinson’s patients
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Fig.3 Example of gait cycle time series and n — F'(n) plot of DFA
(a) Younger healthyO (b) Parkinson’s disease patients
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(a) before Walk-Mate (b) Walk-Mate (c) after Walk-Mate
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with RASO (c) trial after RASO upper figure is gait cycle time series[]
lower figure is n — F'(n) plot of DFA



(a) Silent Control 1st
1.5

15

(b) Silent Control 2nd

(c) Silent Control 3rd

1.5
) ) )
o) @ @
9, &, A
O 1 Q1 O 1
> > >
O O o
= = =
) V) o
0'50 50 100 150 0‘50 50 100 150 0'50 50 100 150
Time[sec] Time[sec] Time[sec]
1.0E+00 1.0E+00 1.0E+00
«=079357 = «=081181 2 o =0.86455 J'/
o 10E01 ... o 1001 . o 10E01 / e
= yfﬁ £ = Y
=] i =] =] o"ép
=3 =3 { =3 i :
O 10e02 o T I-X 71 SR o -7 R S —
1,0Ei*01

i :
1.0E402 108 %00

Box Size Iogw(n)

1.0E+03

1,0Ei’01
Box Size Iogw(n)

1,0E"01 1,OEJ4>02
Box Size Iogw(n)

i X
1.0E+02 1.0E403 108 00 1.0E+03
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Table 2 Standard deviation and averaged fractal scaling exponent value of gait

cycle time series in Parkinson’s diseasel] PDO and healthy subjects

Condition PD before PD rhythm walk  PD after Healthy
Scaling exponet @«  Walk-Mate  0.87+ 0.11 1.00+ 0.18 0.97+ 0.14 0.99% 0.16
RAS 0.90+ 0.13 0.89+ 0.11 091+ 0.10 0.88+ 0.16
Silent Control 0.91% 0.16 091+ 0.10 090+ 0.11 1.04% 0.15
B Walk-Mate ORAS Silent control
1.5
p=.83
p=.31
*%
1.25 r |
B 4
S
5
S
g
o o L
A 7 L7
n %g %
075 | %/ %
% %
% %
_ .
. N A

PD before

PD rhythm walk

PD after Healthy

Fig.7 Averaged fractal scaling exponent of gait cycle time series in Parkinson’s
diseasel] PDO and younger healthy subjectsd *O p <.050 **0 p <.0100
* before T Walking without rhythmic auditory stimulus before trial with

rhytmic auditory stimulus® rhythm walk "0 Walking with rhythm cue-

ing] interactive Walk-Mate rhythmic auditory stimuludland fixed-tempo

rhythmic auditory stimulusdunassisted silent controldX after'™ Walking

without rhythm cueing after "rhythm walk” 0 Healthy subjects walked

only with rhythmic auditory stimulus.
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