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Effect of the activation and blood flow of the frontal lobe function of elderly
individuals with mild cognitive impairment and the effects of multitask training

Shimizu, Nobuko
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We tested the hypothesis that performing a rhythmic physical task
accompanied by a cognitive task, such as multitask movement music therapy (MMT) involving repetitive
rhythmic movements with a musical instrument (the Naruko clapper), may improve pre-frontal cortex
(PFC) function and cognitive performance. We assessed the effects of MMT on frontal lobe blood flow
and activation in older adults with mild cognitive imEairment (MCI) and compared the effects of MMT

with that of a non-rhythmic exercise routine that lacked accompanying music or the Naruko clapper
(single-task training [STT]). Before and after the 12-week exercise Brogram, we observed significant

improvements in Frontal Assessment Battery scores in the MMT group but not in the STT group.
Cerebral blood flow in the PFC during the exercise was significantly increased in the MMT group
compared with the STT group. Furthermore, the cerebral blood flow increase was significantly
correlated among various channels in the MMT group.

Movement Music Th
erapy



5

10
(Levy R ,1994)

Mild Cognitive
Impairment ;MCI Palmer
(2008)
amnestic MCI
non-amnestic MCI
amnestic MCI
AD)
(Palmer K, et al.,2008)
AD
(Perry RJ, et al.,1999)

(Krueger F, et

al.,2009) MCI

functional connectivity
(Ries ML, et al.,2012)
MCI

MCI AD
Yoshitake T

(1995)

(Yoshitake T, et al.,1995)

(Laurin D, et al.,2001)

;Movement
Music Therapy(MMT)

(Hanson N et al.,1996)
Bridenbaugh & Kressig (2011)

(Bridenbaugh SA, et al.,2011) Pecenka
(2013)

Sensorimotor
synchronization(SMS)

SMS
SMS
(Zatorre R.
J,2005) SMS
MMT
MMT
(STT)
(Shimizu N, et
al.,2013)
MMT
MCI (1)
(MMT) (STT)
)
®3)
MCI MMT
3 STT
MCI



1)
26
34 ( 6
75.35+4.53 65-84 ) 11 (
1 72.36+6.10 65- 82 )
(2
(MMT) (STT) 60
3 12 )
3
(FAB)
(MMSE)
(fNIRS)
4)
FAB
MMSE
FAB
T
oxy Hb
45
oxy Hb
MMT
T
[oxyHb]
45Channel
MMT STT
(5)
338
(1)
MMT STT
MMT
STT

MMT

ANOVA
MMT
STT (
1)
1.
MMTE(1=30) STTE(=11) ANOVA
AR AR AR AR Puabe
MRARLS () 319222066 38.95:% 34.14 42382 2382 22,662 22.84 *0015
REEAIE o) 35.08+831 36.05£7.88 3400+ 906 35.92% 1047 0743
mFmEE @) GBI 6U+09%5 619+ 099 593% 078 017
A2 W50 Nl
*ﬁb S0T5LAY (B) 18731257 83375 1833 5.35 2.17E 618 089
TAR
ENTH (kg) 2279+584 237£385 1817% 379 1852+ 481 0538
Time up go () 664118 616E109 624% 103 633% 131 0176
(2) (FAB)
FAB MMT
(P=0.008)
STT (P=0.084)
FAB
(P=0.805)
ANOVA
MMT STT
MMT
22Channel 24Channel
STT
( 1-A) NIRS-SPM
22Channel 24Channel
(Brodmann area 10 BA10
( 1-B
7 6 7
4 15
MMT STT
1-A.
al lobe - The integral value] Oxy-Hb]
CI‘amEBF
J
Channel31 -
ﬂ
_Crameis T
f
Cramneizs |
ﬂr* P<0.05*
3

.x- MMTgFoup ICSTrgrouE)



1-B. Brodmann area 10

Brodmann area 10

*
P<=0.05:
3
MMT
STT
Channel Pearson
p<0.01
Channel 2-AB
MMT
( 2-A
MMT Channel
Channel
( 2-A) STT
Channel MMT
( 2-B)
2.
Channel
Pearson p<0.01
TEREIREN
0.500--0.699
0.700~

il R

[0.600—0.699

0700~

MCI
1 60 3

MMT

functional connectivity
MCI
MMT

MMT MCI

27 28

< >
Levy R. Aging-associated
decline.  Working Party of the
International Psychogeriatric
Association in collaboration with the
World  Health  Organization. Int
Psychogeriatr. 1994 Spring.6(1),63-68.

cognitive

Palmer K, Béickman L, Winblad B,
Fratiglioni L Mild cognitive
impairment in the general population:
occurrence and progression to Alzheimer
disease.Am J  Geriatr Psychiatry.
2008,16(7):603-611.

Perry RJ, Hodges JR. Attention and
executive deficits in Alzheimer's
disease. A critical

review.Brain,1999,3,122 ( Pt



3),383-404.

Krueger F, Barbey AK, Grafman The
medial prefrontal cortex mediates social
event knowledge.J.Trends Cogn Sci.
2009,3(3),103-109.

Ries ML, McLaren DG, Bendlin BB,
Guofanxu, Rowley HA, Birn R, Kastman
EK, Sager MA, Asthana S, Johnson SC.
Medial prefrontal functional
connectivity--relation to memory
self-appraisal accuracy in older adults
with and without memory disorders.
Neuropsychologia. 2012,4,50(5),603-611.

Yoshitake T, Kiyohara Y, Kato I, Ohmura
T, Iwamoto H, Nakayama K, Ohmori S,
Nomiyama K, Kawano H, Ueda K, et al.
Incidence and risk factors of vascular
dementia and Alzheimer's disease in a
defined elderly Japanese population: the
Hisayama Study.Neurology.
1995 ,6,45(6):1161-1168.

Laurin D, Verreault R, Lindsay J,
MacPherson K, Rockwood K. Physical
activity and risk of cognitive impairment
and dementia in elderly persons. Arch
Neurol. 2001,3,58(3),498-504.

Hanson N, Gfeller K, Woodworth G,
Elizabeth A.S, Garand L, RN, A
Comparison of the Effectiveness of
Differing Types and Difficulty of Music
Activities in Programming for Older
Adults with Alzheimer's Disease and
Related Disorders:iJournal of Music
Therapy.1996, 33:93-123.

Bridenbaugh  SA, Kressig RW:
Laboratory review: the role of gait
analysis in seniors' mobility and fall
prevention,Gerontology.
2011,57,256-264.

Pecenka,N. Annerose Engel, and Peter E.

Keller,;Neural correlates of auditory
temporal predictions during
sensorimotor  synchronization. Front
Hum Neurosci. 2013,7,380.

Zatorre, R. J.; Halpern, A. R. (2005).
"Mental concerts: musical imagery and
auditory cortex". Neuron 47: 9-12.

Shimizu N, Umemura T, Hirai T,
Tamura T, Sato K, Kusaka Y; Effects of
movement music therapy with the
Naruko clapper on psychological,

physical and physiological indices
among elderly females: a randomized
controlled trial.Gerontology.
2013,59(4),355-367.

1

Hasegawa N, Mochizuki M, Kato M,
Yamada T, Shimizu N, Torii A, Serum 1,
25-Hydroxyvitamin D: A Useful Index of
Cognitive and Physical Functional
Impairment in Healthy Older Adults in
Japan: A Pilot Study, Health Vol.8
No.15. DOI: 10.4236/health.2016.815163,
December 6, 2016( ).

8

Shimizu N, Umemura T, Matunaga M,
Hirai T, Interventions to help the
rehabilitation of patients with
schizophrenia living in the community:
Use of a virtual reality sports game,
International Conferences on
Community Health Nursing Research
2016 symposium. 9.15-16.2016,
University of Kent.(Canterbury,U.K.).

. Shimizu N, Umemura T, Matunaga M,
Hirai T,Effects of Movement Music
Therapy on the Cognitive Function of
Elderly Individuals with MCI, The 3rd
Korea-Japan dJoint Conference on
Community Health Nursing in Busan
2016, 7.1-3.2016.Bexco ~ Convention
Center Busan, (Busan,Korea).

20
,2015.8.89,
( ).
20
,2015.8.8-9.
( ).

Shimokawa K, Shimizu N, Umemura T,
Matunaga M, Hirai T, Hori A, Effects of
Virtual Reality Games on Schizophrenic
Patients the 1st Asia-Oceanian
Congress for
NeuroRehabilitation.2015.9.3-5,Grand
Hilton Seoul(Seoul, Korea).

Shimizu N, Shimokawa K, Umemura T,
Hirai T, Matunaga M, Hori A, Effects of
Movement Music Therapy with the




Naruko Clapper on Physical and the
Frontal Lobe Function of Elderly
Individuals with  Mild  Cognitive
Impairment, the 1st Asia-Oceanian
Congress for
NeuroRehabilitation,2015.9.3-5,Grand
Hilton Seoul(Seoul, Korea).

18
,2015.8.1-2,
( ).

Shimizu N, Shimokawa K, Umemura T,
Hirai T, Matunaga M, Hori A, Effect of
the virtual reality sports game on the
frontal lobe blood flow of resident

schizophrenia patients. The
International Congress on
NeuroRehabilitation and Neural

Repair.5.21-22.2015,.
Maastrichts Expositie &  Congres
Centrum(Maastricht, the Netherlands).

(1
SHIMIZU, Nobuko

2
TANIMOTO,Chie

UMEMURA, Tomohiro

HIRAI, Takahiro

MATUNAGA,Masahiro



