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Table 1
Subject characteristics.

Participants group Age Onset year Sex
Control (N=9) 4414109 N/A M=3,F=6
SCOP (N=12) 83.845.48 55 (simultaneously onset) M=12

Dataare shown as the mean + SD.
N; number of participants, SCOP; sequelae carbon monoxide poisoning, N/A; notapplicable, M; male, F; Female.
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Fig. 1.a) OxyHb score between DBT and SBT in SCOP group, b) OxyHbscore between DBT and SBT in Control group. ¢) OxyHb during DBT
between Control group and SCOP group. d) OxyHb during SBT between control group and SCOP group.

Data are shown as the median (firstquartlie, third quartlie).

Within group compared by Wilcoxon signed-rank test, comparison of groups by Wilcoxon rank-sum test test.

SBT; Static balance task. DBT; Dynamic balance task.

*p<.05
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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
for incident frailty, disability,
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.

Backg

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.
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The Influence of Cognitive Tasks on Prefrontal Hemodynamics Response

During Walking with Perturbation

Seigou Hashiguchi?, Kenichi Ito?, Chika Kamura?, Hiroo

in Healthy Adults

Matsuse?, Ryuki Hashida?

1Department of Rehabilitation, Omuta Yoshino Hospital; 2Department of Rehabilitation, Kurume University Hospital.

[Participants]
— Twelve healthy adults with no cardi y ic di or neurologic or
orthopedic disorders participated in this study. (Table 1,

Table 1: Parti ﬂantscharacteristics

n
age (median [IQR])
sex =
tall (median [IQR])
weight (median [IQR])
BMI (median [IQR])
walk_speed (median [IQR])
TUG (median [IQR])
[Main outcome measurers]
— 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 prefrontal t ic response by Pocket NIRS (Fig3)
during the three interventions.

12
24.50 [21.00, 34.00]
4(33.3)
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]

Fig. pants performed three
interventions.W; walking, WP; walking with
perturbation, WPC; walking with perturbations
and cognitive task.

¥

Fig.2: Balance
Tutor (MediTouch
LTD).

The examiner can
apply
perturbations in
four directions.

Fig.3: Pocket NIRS
~(dynasense) measures both
of prefrontal cortex blood
low.

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
= 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.

M pi<.05,4%5p<. 01

Fig.5: This figure shows HBO changes in three
tasks for elderly peoples with carbon monoxide
(CO) poisoning. CO poisoning typically results in

. RED; oxyhemoglobin, BLUE; deoxy hemoglobin,
GREEN; Total-hemoglobin.

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

In addition, 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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10m ATIREM (CO HhF % BE FBF + — i 2e AR )

NIl N P fE
20.8+£24.8 11.0*+6.1 0.3008
10m A THREMH] (CO Hh % BE FB )

NIl I At P&
9.6+4.2 11.0t6.8 0.2969
HORBNE (CO gt B + — M B

Nl PN P fE
38.8+t21.5 41.2+12.9 0.0547
ORI R (CO W ZiEE )

Nl N P fE
31.6t9.5 41.8+10.6 0.0313
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HEOBEERER (CO THEEBiERE + BT EE)

Jr ARl AN P i
6.2+7.8 5.244.7 0.9453
B OB ER (CO H# & BT B )

Jr \Hi AN P fif
6.94+9.1 6.0£5.2 0.9375

MNA (CO H itk BUE B + — RNz )

T \Hl AN P f&
11.4+1.7 11.3+2.0 0.4688
MNA (CO H# B B )

I \H AN P f&
12.1+1.5 11.7+2.1 0.7500

AL (SMI)  (CO R BUEfH + MM EH)

7PNl N P i

6.7+£0.53 6.8+0.66 1.0000

R4 Hei %, Wikoxon rank-sum test Z{# i L 7=,
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MFFITART & BT AR Ok (23)
27 (CO " aHREERA + A T EH)

I AR BRI A% P fE
28.3+17.5 26.0t6.1 0.1398
271 (CO FEZEIERE)

SNl I Atk P&
29.6+17.8 26.61+5.8 0.3125
AR ) (CO W Eth B FR A + — k2 - )

I AR PPN P &
22.2+10.3 24.0£12.6 0.1885
AR ) (CO HhEith e )

I AR PPN P fE
21.9£10.1 25.5+13.8 0.0391
FEESE R (CO R A BiE B + — e zs i /)

LiSIPNill PN P&
8.6+4.5 14.9+11.5 0.2500
Jr ST RER] (CO W Efk e )

LiSIPNill PPN P&
8.6+4.4 14.3+12.8 0.2500
Chair stand test (CO W &% 8 E B + N 2s h )

I AR LRI P fE
14.2+6.0 14.1£6.2 0.0625
Chair stand test (CO H & IEIEHRE)

SNl I Atk P&
14.8+6.6 14.6+6.8 0.2500

Timed up & go test (CO W% B E BFT + — KA )

B AR I A\ # P fi
14.0+9.4 11.2+5.8 0.3906
Timed up & go test (CO A iEIEBH)

PPNl I A\# P fi
13.7£10.3 9.6+4.8 0.2188
10m #THEH (CO B %IBIEBE + RN 2c th BT

B AR LRI P fi
12.2+5.7 13.2+10.2 0.8311
10m TR (CO g e )

BT AR I A\ P fi
11.9t6.2 13.1*+11.6 0.5469
FELREAE (CO itk e B + — ik ikzs b i)

B R I A\# P fi
55.31t42.8 60.0£54.0 0.7002
HOREUNE (CO Hgfidie BF)

LiFIPNl PPN P fi
46.7+t30.6 45.2+21.8 0.9453
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ELBEEER (CO TE&BiE R + BN T E5)

I AR AT At P i
14.24+32.7 7.948.3 0.9462
E ORI ER (CO H & BT BA)

PR AR N P fif
16.5+38.7 7.6+8.5 0.7188

MNA (CO Hr7 % e B H + —fRId A i)

SN I A% P {a
11.3£1.9 11.3+1.7 1.0000
MNA (CO " E#%isIEEE)

NG I A% P i
11.8+1.8 11.8£1.8 1.0000

12-14 A > & REIRERLT
811 7R A1 > k KFEEOBEN
6-7 KAk 1Ko

Rk (SMD)  (CO Pty ) — A BB I RREL O 72 50 KRG HA

SR NEGTI] BT A% P&

6.81+0.68 6.81+0.79 1.0000

SCHT1% Fb#% %, Wilkoxon rank-sum test 25 ] L 7=,

18




ok = S Pk
5t

o E

CO H3IT & 2 iR itk aERa &

BEOAZEIRE R E LTz

B ALY T—3 g T A5
WrgesridE mlEE

IR E

BEMAT - BEEEL MW RERE L AT AR L 5 S EREO B~ DR
fifie L IR B &2 MIRA L ORMIED RS & ABEHIE L L TORE

WHFE s
2

A. WFZEEM

CO HEEE O mKIMEIERE, I
R - FITHERE & B IREERE. RFloNT v
ARERE 2 A BT 5,

B. W5k

AT ERE T O ELO & ATEEEE DK
1 2 RIS F I 2 G2 MR8 5,
(fi PR i ~ DAL RE)

AR T 28 (X A7) 1%, &
BRICERIR TTThi T b U el 7 —
var @) THY. Holfakrit
RARFERITAE Ty, BAFT — 213, §
AN AT REEA AT VVE B L. BFE
T RITIREET 2,

7. AR EBEET D5 61%, HF
FE~DOBNFEE 2, N & i Tz
ITOWXHE CRIEZ1F5, B el
FEREDIR N TARADRIE NG S LW
Bl FENOOREZGS,

C. WFoehEH

HELOBZ I TE LT VXNV T—
ZRVEHHEFICEE (721t L)
EATHZTNH AT ZFEhm L., 1EEHEE
ENT U AR Z ML A2 T =4 U
VI TEXDLFEEMR LT, NT AR
B SO A TRR R IR O B i 3 o G
NAETHDLZ L 2R Lz, (BEES)

D. %%

LENHIGE & SRINERRE I & b IR B EE
EOBHEMENRE I N TEY, CO FE
IR BE OINENC L D B IRHERE DK T
WICHWE L TWDREMENH D, EE
1T O B RBERE ORI & A i i % R RE LS
TS Z BT ARECTH D . RS
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S R RAEFHm R 2 H\ 5, G EE
3. MMSE, TMT-A, BZ#HW 5, @[>
MO b & DERE & U CHRERIEL
179, N ARITHZ O LR S
. FAENED REA~OFH Z a3
Do Fio, HERmEOBEIT T D IS
FTRLBE, FIEREEFH L, i
—EAFHECAH B B A F 5,
(B ~DELRE)
WPE~OZMEEIX, 18 &K Tt
HZATV, Ll CREBEZG5, RERE
DI T 72 ETRADRIE NG B AR
Bl FENODORIEESD,

C. WFIEhE5R

JNERIZALE S BRI ORMBE & LT EE.
B, ZEEVR . RS R E . EEN A
IR TR ERH ST AEEL - T-,
Fo. oI A =X 2 HO AR ET,

AR A A i L A 2 R L,
AR U A7k L, BHW I ZFHE L
7o (B¥4) CIQ, CBA, LSA
WZBRIX 72 o 7= (8RO, 10) 28, B
CktHIRE /1 Tdh 5 SRSI Tik., ko)
BT LA CHEE IS E LT (p=.0039)
(B 1D, #95Wo =B bliE, FEw
BICH KB ENT- Bk 12), REERE
IEfE Lotz (EEF13)

D. &%

18 2 o B3 O B RS RE O B 722 5
LU TFT—va i, CO FEkE
JERE IITENE R 2 L7726 L, Iiic X
5 H RN T, BRI L THLHERT
H 5D,

E. f&im
CO W% EIEREDOEAFERY N~V
T—a Ui AR TH D,

F. WFZEHRE
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2. FoRK BRI N

G. FNHYPEME D HFE « BERIR I
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[EFkto]

ABEEITEN T A A > b (CBA)

CBA &k (CO hapfhtie B + —fkzep )

PPNl I AN P fl
4.3+0.92 4.1+0.96 0.5000
CBA Eilk (CO itk EiEBE)

S AR I AN Pl
4.6+0.73 4.4+0.88 1.0000
CBA JE&I (CO "h &4 e B + R ikzs p B

WG] I AN P&
4.1+0.90 3.9+0.68 1.0000
CBA J&I (CO h & BE)

I A I ANk P fE
4.2+0.67 4.1+0.60 1.0000
CBA EE (CO " #H&EIEBE + R ikzs b B

IWANG] I ANt P fi
3.4+1.00 3.4+0.81 0.6250
CBA 5 (CO "h & EIERE)

AN I ANt P fi
3.6+1.01 3.6+0.73 1.0000
CBA & (CO " apfhstie B + —fikzetp )

I i I AN P fE
3.5+1.12 3.5+1.21 1.0000
CBA & (CO itk iEiE )

PPNl I AN P fE
3.2+1.20 3.4+1.13 0.5000
CBA il (CO &4 EiE B + ik zs p )

WG] I AN P fE
3.4+1.12 3.4+1.03 1.0000
CBA fllr (CO h &4 B )

I i I N4 P fE
3.2+1.20 3.3+1.00 1.0000
CBA Jisk (CO " apfhtie BB + — ik zetp )

I i I ANtk P f&
3.5+1.12 3.5+1.03 1.0000
CBA jiitk (CO kB BE)

S Al I AN P f
3.4+1.24 3.6+1.01 1.0000
CBA &5t (CO h & B + R idzs B

WG] I AN P&
22.1+5.2 21.9+4.9 0.3167
CBA &5t (CO h & EEBRE)

WG] I AN P&
22.2+5.4 22.4+4.7 1.0000
CBA &t (—fRIMzE P % e B )

NG I ANk P fE
22.0+5.2 21.1+5.4 0.1250

SCHITE EbEk X, Wiloxon rank-sum test Z{# H L 7=,
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[&#1 0] Community Integration Questionnaire (CIQ)
CIQ ZhE (CO "feityie B + — MM ABH)

Jr N T A AR P i
1.6+2.3 1.9+2.4 0.8750
CIQ & (CO atkitfic #)

Jr N Foc 4 AT P i
2.4+2.7 2.8+2.6 0.8750

CIQ tt% (CO Mg 8 + A P )

Jr \H il P f&
3.8+2.5 3.8+2.8 0.7031
CIQ % (CO HE & EELH)

Jr A\ Hil bS] P fi
4.8+2.4 4.7+3.0 1.0000

CIQ EE (CO Wtk Bhe i + i ze i 3)

AN sl P fi
2.1+1.5 1.80.9 0.2500
CIQ £ (CO H7E R BERH)

AN sl P i
2.7+1.9 2.0£1.0 0.2500

CIQ # & (CO e 8 + s h )

Jr ARl TSR P fi&
7.5%5.1 7.4+5.2 0.1953
CIQ # & (CO Gk BEHRA)

Jr A\ Hi R P f
9.8+5.4 9.4+5.6 0.4375

Life space assessment (LSA)

LSA (CO "t s + — iz p )

Jr ARl bS] P fi
50.1+23.4 49.8+23.0 0.3750
LSA f& & (CO HERIEIERA)

AN s At P fi
64.7+16.9 60.5219.0 0.3559

YHIP LL#E L, Wikoxon rank-sum test Zfl ] L 7=,
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[&#81 1] Self-Regulation Skills Interview : F C.#cHIRE B RI#E (SRST)
(AFER I NEY T— 3 LD
MEBPENEET V=T RARE,
XIEH B~DEREST | IXREBEWIE EEE~DEE ST RE,
XIRFBERE IR
HBLL TWDRIE (CO Hagthidie B + — MM as iR

AN s it P fi
5.7+2.0 4.8+2.1 0.0078
HELL TS (CO Tkl )

AN Foc il P f&
5.6+1.6 46+1.5 0.0313

A TH (CO Hhgf&sie 3 + — iz ip )

AN SR P f&
5.5+2.1 4.9+2.2 0.0313
RO TR (CO Hatl e )

T \Hi SR P f&
5.3+1.6 4.6+1.4 0.1094

ZAE~OEES T (CO TR EA + RN AE T EH)

I i S SR P i
7.3+2.9 8.3+1.9 0.2656
EAb~OEESIT (CO hEkiBE BH)

WG] AT P fE
7.7+3.2 8.8+1.6 0.6563

HEIE DAL CO PR A + — R4S TR

AN s it P fi
5.9+1.9 4.3+1.9 0.0002
Wl D ERL (CO gtk BUESH)

AN s At P i
6.6+1.9 4.7+1.9 0.0039

Mg O (CO PRtk BE A + —frfid 45 )

N SRl P fi
5.9+1.9 44+1.8 0.0002
Hes O (CO gtk BUESRH)

T \Hil s R P fi&
6.6+1.9 49+1.8 0.0039

HE DR (CO PRtk B A + Rk A5 )

Jr ARl SR P fi
6.5+1.9 5.2+1.9 0.0078
g DA (CO TR IEERHA)

T \H R P f&
7.3+1.8 5.8+1.9 0.0313
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SRSI &t (CO & EIiE B8 + s th )

Jr ARl Foc it P i
22.2+8.69 15.3+8.97 0.0001
SRSI &t (CO HHE&EIERHA)

AN s A P fi&
23.74+7.41 15.7£17.07 0.0039

AL A~DOENES T IXEM A 2N S BB W a2 8 LT,
SCHITE EbEk L. Wiloxon rank-sum test Z{# H L 7=,
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HINE, RESCEIRE DR RN B 2 D, )
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WRE KNS5 EREM 5
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TR A2 EFM 1

F¥hkl, T2 L, SMUS TR, FHE, S, AO—FTF., 23 WD, —&FTOHDEIRITIL-200 FH
Folz (HRE D RERT). ) BRAIDGE, FEMOBOHPEEL < HK LRV ITRmAH D & DFh, (W Tz 1F
DT LI, A T4 T ENTW, BTFAGOUHOMRSZzRZ L TWD EEbhs, HY 22THAT
WD IRCATEE R EUE, SR E DN Y BAET WE#ES TV DH L IR A D, )

AL -
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WHHBEZ L D 2235 . BINENTWA EEbi s, RADOEN T, FERBIIPIE,
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[&hF1 3] FRabaEsTA

SR 28 T & 7256052 D TR
MMSE %3t (CO H % ik J”%%Jr b 25 FRE)
j[\lﬁﬁ /‘Q Fl:l:,fﬂfﬁ P ,fﬁ
24.1+4.8 22.9+6.7 0.7139
MMSE & 5f (CO R &8 iE )
IPNilll 5O ETA P fii
23.0+5.7 21.9+8.5 1.0000
TMA-A (CO 1 # ki B + — i As i i)
NIl S Al P fif
147.5+181.2 120.4+116.3 0.4453
TMA-A (CO H &% EIEBH)
NIl A& EEAT P fif
179.4+231.0 117.8+117.6 0.6250
TMA-B (CO H % BE FBAT + — 20 AR
yIwNilll 5O R P fii
149.8+57.3 161.0£91.6 1.0000
TMA-B (CO H#f4isie )

WG] MR P i
139.2i46.1 131.0+17.1 1.0000

SKEHI LLEZ I, Wilcoxon rank-sum test z{# H L 7=,
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