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Background

— Falls and unstable balance
rank high among serious
clinical problems faced by
older adults.

— Falls and fall-related injuries
represent a global public
health concern for our aging
societies.

— Dual-task walking, which
requires cognitive functions,
is an established risk factor

aaPM&R

(American Academy of Physical Medicine and Rehabilitation Annual Assembly. 2020 e-poster #45)

The Influence of Cognitive Tasks on Prefrontal Hemodynamics Response

During Walking with Perturbation in Healthy Adults

Seigou Hashiguchi?, Kenichi Ito?, Chika Kamura?, Hiroo Matsuse?, Ryuki Hashida?

Department of Rehabilitation, Omuta Yoshino Hospital; 2Department of Rehabilitation, Kurume University Hospital.

[Participants]
— Twelve healthy adults with no cardiovascular or hemodynamic disturbance or neurologic or
orthopedic disorders participated in this study. (Table 1)

Table 1: Pa iants characteristics
n 12
age (median [IQR]) 24.50 (2100, 34.00]
sex = 4(333)
tall (median [IQR])
weight (median [IQR])
BMI (median [IQR])
walk_speed (median [IQR])
TUG (median [IQR])

163.00 [158.50, 164.38]
55.00 [49.50, 63.50]
21.95[20.36,23.49]

1.50[1.31,1.82]
6.18 [5.43,7.47]

[Main

for incident frailty, disabili
and mortality in communities
with older adults.

— Dual-task walking increases
cortical activity. However,
cortical activation in cognitive
tasks while walking with
perturbations is unclear.

Objective

— We fall down when we
cannot cope with
unpredictable perturbation
during daily activity. In
addition, this becomes more
common when cognitive
function decreases.
Therefore, we investigated
the influence of cognitive
tasks on prefrontal
hemodynamic response
during walking with
unpredictable perturbation
in healthy adults.

1

— We measured oxyhemoglobin levels (HBO) of the right and left prefrontal hemispheres
respectively by means of near-infrared spectroscopy (NIRS) during W, WP and WPC.

[Interventions]

— Participants performed 3 interventions (Fig. 1) for 2 minutes each; walking (W), walking with
perturbation (WP) and walking with perturbation and cognitive task (WPC). We intervened in
order of randomness at intervals of two days or more. We randomly added perturbation one
of four directions during walking at five-second intervals by means of a Balance tutor

(MediTouch LTD, Fig.2). We measured prefrontal hemodynamic response by Pocket NIRS (Fig3)

during the three interventions.

Participants performed three

interventions.W; walking, WP; walking with
perturbation, WPC; walking with perturbations
and cognitive task.

v

Fig.2: Balance
Tutor (MediTouch
LTD).

The examiner can
apply
perturbations in

R\ Fig.3: Pocket NIRS

4 "(dynasense) measures both
of prefrontal cortex blood
flow.

four directions.

Methods Results (Fig.4)

— The left HBO change during WPC increased significantly more than during W and WP
(p>0.05). The right HBO change during WPC and WP increased significantly more than
during W (p>0.01). In addition, right HBO change during WPC increased significantly more
than WP (p>0.01). % Fig.4: Data is shown as the median (first

e L quartile, third quartile). We compared the

HBO in W, WP and WPC using Freedman

test. Post-hoc test used Wilcoxon signed

rank test for pairwise comparisons. W;

walking, WP; waking with perturbation,

WPC; walking with perturbation and

cognitive task.

W pi<.05, 2% p<.01

0,075 .

CH
=N
B rignt

Fig.5: This figure shows HBO changes in three
tasks for elderly peoples with carbon monoxide
(CO) poisoning. CO poisoning typically results in
symptoms like cognitive dysfunction. In both cases,
o HBO seems to be increasing during WPC more

- than during WP and W.
. RED; oxyhemoglobin, BLUE; deoxy hemoglobin,

Conclusions

ive tasks have an influence on prefrontal hemodynamic response during walking with
unpredictable perturbation in healthy adults.

— Inaddition, a similar trend was observed in the elderly with cognitive dysfunctions.

— Cognitive tasks during walking with unpredictable perturbation might be useful for training of
cognitive function for healthy adults, elderly peoples and patients with cognitive dysfunctions.
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Community integration questionnaire (CIQ) D2l
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Self-Regulation Skills Interview : H C#tHIAE S E Rt (SRSI)
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