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Study on quantification of brain network function and evaluation of gait
variability for early detection of dementia
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This study aimed to determine the changes in gait parameters (gait speed,
gait rate, and step length) and EEG-EMG coherence when visual information was intermittently
interrupted. The percentage of visual information interrupted was 0%, 30%, and 70%. EEG-EMG
coherence was defined as coherence at the Cz site and in the tibialis anterior muscle (Cz-TA Coh).
Intermittent blockade of visual information did not affect gait parameters but affected Cz-TA Coh in
the beta band. Young healthy adults decreased Cz-TA Coh with increasing interception rates, while
older adults living in the community tended to increase Cz-TA Coh. This difference was thought to
result from differences in attentional demands during walking, and Cz-TA Coh in the beta band was
considered a useful indicator of this.



2012 462
Mild Cognitive Impairment = MCI 400

2025

700 65
7 1 5 1

MCI

2017 MCI
12

C TA
Cz-TA Coh

Cz-TA Coh

20 21
20 71

3BMA0E E 2 & B CBLT
(Delsys Trigno Wireless Systems)

Slic
G,
FE5m

rF&t[alY)
FEES5m

X1 20mEEEtD8FHITEE

Visionup AthleteVAll-AF

10Hz
duty ratio 0% DRO 30 duty ratio 30% DR30
70 duty ratio 70% DR70 2
Delsys 3
600 Detrended
Fluctuation Analysis DFA a Scaling Exponent a SEa
10



1 second

7' 7 R RZEFE-Duty ratio 0% (DRO)
|
[
[
|

Visible

"7 X ZEE-Duty ratio 70% (DR70) - X b O7R D & 10Hz

| 1 second |
|

I
—-H
Not visible ~ Visible

2 ot $%7%& -Duty ratio 30% (DR30)- X k AR S 10HZ

| 1 second |
I
H—

I I I 1 1000
Not visible  Visible

2 R bFRAKRYT Z ZDDuty ratio & 1R B EIR

12 21
12 71 1 20 8
10 Visionup AthleteVAll-
AF 10Hz
duty ratio 0% DRO 30 duty ratio
30% DR30 70 duty ratio 70% DR70 3
Cz EEG TA
(EMG) 200Hz Cz-TA Coh  Welch
256 128 1Hz Cz-TA Coh
B 13-30Hz 95
10
5
3
3-1 3-2 DR70
3-3 SEa
DRO DR30 DR70 3
3-4
23 - 1.23
1.15 el |1m .

£

by |

ST

o :

17 2y

g " 3“ E 0

CI =

No glasses Glasses with Glasses with

duty ratio 30%

duty ratio 70%

E3-1 #HEFROERICHITIHTEEOE



1.98 1.97

Cadence (step/s)

195 197

1.96 1799

Glasses with
duty ratio 30%

Glasses with
duty ratio 70%

E3-2 HERHRDEMICE TSI HTROEL

0800 |

0700

0.62 0.59
|

0600

Step length (m)
5

0200

0100

Qoo b

No glasses

0.62 0.58

l

Glasses with

duty ratio 30%

E3

0.63 0.58

[ :

Glasses with
duty ratio 70%

X3-3 MEFHDOERICH T BHTROEL

Scaling exponent

E3-4 HREBEROENKICHITZRS—VU»5EHa (SEa) 0T

ek

0.76

0.61

No glasses

ek

0.73

[ 0.62

Glasses with

duty ratio 30%

%%

0.74

Glasses with
duty ratio 70%



Cz-TA Coh B 13Hz 30Hz
DR70 4-1

TA Coh 4 2

x1 HREFBROMENLEMICEITIHTNIA-—2DOEL

Young persons
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Dutyrato O  Dutyratio30 Dutyratio70  DutyratioO  Duty ratio 30 Duty ratio 70
Speed (m/s) 1.1+0.1 1.1+0.1 1.1+0.1 12+0.1 12+0.1 11+03
Walking rate (steps/s) 19+0.1 18+0.1 19+0.1 2002 2002 2002
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