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ETITEFRIREICEY, 2L EOEE CI3b 425 &
INTWD W, LALLM D, dual-task fiifTHFODEHS)
FREEIZRE L I I E Tlomet Szt sz <, R
RS CIIEEMIC L —=V A ATE TR L
MR E LTS TV D, £ 2T, AR TIL 30%THE
& 50% 58 E OIERNIRE R E T dual-task hlL—=27
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1) X5

AJEBEEAT U ~E Y F—2 g UEAFIH LTV 65 5%
Y EoBEIEEEE 127 4D 9 5, Mini-Mental State
Examination(MMSE)24 S UL Es>x )l I XA —X—%
Fhi 3D %0 FROMB KT & BIEh T #hisk i (R 23 Za v
R TR A~DOSNAEGEDF LAV 55 A a5t &
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(Figure 1). HFEDENEIZH 7= > TiX, HFFEICLVED
NI AE RIS LM LW B2 - TE
B R LEAEROTREZEET S 2 L0, 5617z
FERDOARIZOWTIIEANDLRT/2 ER—Blbh b 72
WEDIZTBEREBMED ST AN —fH#IZHONT
FEET D 2 L AR AT, MR ELE &
1Tolz. 728, MEEIIIMIROBME L NFIZOWTE
& OB THL, FEZGTHFIEE I L. A5
&, ~LET RO E B S OGRS CEM L7z
(Z (&5 2019-01).

Outpatient Rehabilitation user

Elderly people in need of support ( Over 65 )

(n=127)

A4

Excluded
No consent (n=42)
Can not carry out exercises (n=20)

Participants (n=65)

—

Excluded

MMSE<24  (n=10)

Measured and analysed (n=55)

Figure 1. Flowchart
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HEENIREE DRIV 7 R — L 2 LT,

Table 1. The basic information

N=55
Mean(SD) min-Max
age 76.7(7.6) 65-91
Moca-j 23.4(5.8) 15-30
GDS 4.8(3.8) 0-15
FAI 16.6(7.8) 3-31

Right

Figure 2. Experiment environment
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RO FHIBRALE 5 FPR 2 WEME D ~—R & LT, e KfE
LR HIERD b A INE YL L TG 57z oxy-Hb 4
fbEZREH L. MAZEITS D, BN E IR
REICRET D ETICB LZ 3 MO 2% L=, Hl
E1, Mark In #§6E 2 L 72 EVENT <17V, 7R
FHIZ X AR %218 5 7= (Continuous f#NT) . HIE
ERALIE, [EBRANEE 10—20 JEICHEYY,  RAKMEMA-ER O Hi
ST 2785 L 9 123E L, LA OREHAIE O oxy-Hb
BEZAE L. 728, TN OEENEE OFRBERK T
BREIZIE, RVT A —VEFERL, FHEE VAR L
7o, FEBRENCHEEREICHIE 7 e b a2 L, HfEE
BRI FEREIToT-.
5) WERTHEEROMENT

30%5REERE & 50% TR EERF O /LA RITEHRTEF O oxy-Hb
TEEOAEOF I 5 MR ZHEMmoOR—2 L L
T, KB E 722 DR D 5 B D oxy-Hb B D2 L&
ZRDT-. HEHLBEIC BT, EAEEORTEERTE I
BNTO oxy-Hb JREEIZOWT, EEhTRE (30%), 50%)
CE (EEhOR, A—T 4 AT v, FHE) O HEK
WCC ol BSOS 2T o7, TRVRTHHREDE
2B W TR 5 %12, % FE C Bonferroni %% H
Wiz, E£72, BIEARTEFO oxy-Hb BE O LA 7% ik
ST DA, 30%TRERE & BO% IR T D AREEZ
NEIUZODWTHILD B D t EZIT - 72, MaHLEic
1L SPSS ZHWT, T _RTHEKUEIL 5% AR E L.

Adju:st.ing 30%*1 Adju:s‘ging 50%2 Adju.st.ing
exercise Borg scale exercise Borg scale exercise
Intensity Intensity 1ntensity
(3min) (Imin) (3min) (Imin) (3min)
B: dual-task (audio bookxexercise)

Adjust.ing 3091 Adjus‘ging 50%2 Adjus‘ging
exercise Borg scale exercise Borg scale exercise
intensity ) o intensity ’ intensity

(3min) (Imin) (3min) (1min) (3min)
C: dual-task (serial sevensxexercise)

Adjust.ing 30%*1 Adjus‘(ing 50%2 Adjus‘(ing
exercise Bore scale exercise Borg scale exercise
intensity g i intensity ’ intensity

(3min) (Imin) (3min) (1min) (3min)

*1: 30% exercise intensity

*2:50% exercise intensity

Figure 3. Experimental design
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30% left 30% right 50% left 50% right

mMol=mm
2.5

2.0

1.

9]

1.

o

Change in oxy-Hb

0.

9]

0.

o

M exercise M audio bookxexercise M serial sevensxexercise

Figure 4. Change in oxy-Hb levels during the 30% exercise intensity /the 50% exercise intensity

Table 2. Change in oxy-Hb at 30% exercise intensity/50% exercise intensity (mM * mm)

N=55
left right p-value
30% exercise 0.50(0.68) 0.30(0.42) 0.049
30% audio bookXexercise 0.76(4.51) 0.60(0.58) 0.235
30% serial sevensXexercise 0.75(0.68) 0.55(0.82) 0.098
50% exercise 1.40(3.01) 1.50(1.41) 0.216
50% audio bookXexercise 1.85(2.80) 2.01(4.21) 0.202
50% serial sevensXexercise 1.80(3.09) 2.00(5.12) 0.173
Values are presented as the mean (SD). p value; left vs. right, Paired t-test.
Table 3. Change in oxy-Hb at 30% exercise intensity/50% exercise intensity
N=55
L N
exercise intensity 0.90 1 0.90 4.25 0.047
Task 1.25 2 0.62 1.79 0.108
exercise intensity*task 0.66 2 0.41 1.91 0.341

Two-way ANOVA
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— L& DEIC B W TIE, MMSE24 UL Eo e ERAER
FIFSREDHERF S LT D 65 L Lo @l iz VT
Wh— LT\, 2D b, KRt oLk
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—F AT 7)) AT X D FREIEREE ORI SO & Le L
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Comparison of differences in exercise intensity and auditory stimulation
settings on cerebral blood flow during dual-task.
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ABSTRACT

There are no studies so far on exercise intensity during dual-task training, while quantitative training intervention is
considered challenging. In this study, dual-task training by auditory stimulation was performed with exercise intensity
settings of 30% and 50%, and its effect on cerebral blood flow was compared. We also compared the cerebral blood
flow responses to standard and auditory stimulus cognitive tasks to examine the effects of the latter on the brain.
Cerebral blood flow response was measured using near-infrared spectroscopy (HOT-1000; manufactured by NeU Co.,
Ltd.). Changes in frontal lobe hemoglobin concentration during 30% and 50% exercise intensities were measured for
55 frail elderly people for one minute each. Consequently, in all the participants, there was a tendency for the oxygen-
Hb concentration to increase as exercise intensity increased to 30% and 50%. Additionally, at 30% intensity, the left
prefrontal cortex tended to show a higher value than the right, and there was no difference between the left and right
cortices in the other exercise intensity (50%) and tasks. Two-way analysis of variance showed no interaction between
exercise intensity and the tasks (exercise only, audiobooks, and calculations). Furthermore, as the main effect, there
was a difference in exercise intensity, and the oxygen-Hb concentration was significantly increased at moderate than
at low intensity. These results suggest that moderate (50%) exercise load has a more useful effect on activation of the
prefrontal cortex and frontal lobe than the low load (30%) as dual-task training for elderly people requiring support.
Since audiobooks with auditory stimuli showed a cerebral blood flow response equivalent to the calculation tasks that
have been used as standard, it is considered that dual-tasks with auditory stimuli are also effective as training items.
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