Eag =2 L LR — BRI
BENMEEICEZ BAEE RO—t VL P a—
The Effects of Music-Based Patterned Sensory Enhancement

on Motor Function: A Scoping Review.
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Table 1. Summary of included studies.

Author(s),

Clinical

Study

Sample Size (N)

. . Age (M £ 5D) PSE Intervention Design Key Findings
Year Population Design Sex (F/M)
Movement Taski(s) Comparison Task(s) Musical Stimuli Duration
-Pre-recorded keyboard music
-Individual, familiar, and
preferred music
36 —SEaﬁaI cues: ascending and Three sets of PSE 1 gross motor
Wang Cerebral PSE: 18,9 £ 1.99 ) -PSE: PSE music during LSTS  descending melodic lines . capacity, but not
. . Loaded sit-to-stands . i 10 repetitions, R P )
et al., Falsy-Spastic RCT (6 F/12 M) (LSTS) -Controls: No music during and volume 3 times /week for s-lgmf'lcanﬂy in daily
2013 [40] Diplegia Controls: 18, 8.98 + 2.61 LSTS -Temporal cues: changing meter : p ;I'«?E'Ek.‘i functioning, strength,
(3F/15M) and tempi for different and walking speed
movement aspects
-Force cues: rhythm and
articulation during seat-off transfer
-Pre-recorded keyboard music
-Individual music
—SEat'iaI cues: ascending and
-PSE Condition: PSE music g:zcig?dﬁemdndm lines irfiEeJi:feE +
Peng et al., Lere!:rral . Pre-, 23 churing L5TS Jemporal cues: tempo based on Blngl.e SESSIOM two total/knee peak
2011 [41] Palsy-Spastic post-test 8.7+2 LSTS baseline speed; simple harmony for trials of eight extensor powers, T
Diplegia (I0F/13 M) -Control Condition: No ) LA repetitions !
ic durine 1.STS sync'hroruzatlnn movement
muste & -Force cues: rhythm and smoothness, | speed
articulation during seat-off transfer;
increased volume du ring sithing;
decreased volume during standing
-PSE Condition: PSE music
O'Konski 45 during exercise . Three 20 min No significant
e Pre-, . Pre-Recorded PSE music . -
et al., Ceriatrics 7354 205 Seated exercise . . . sessions of each differences between
post-test -Background Music -Pre-recorded big band music .. e —
2010 [42] (42 F/3 M) L . . condition conditions
Condition: big band music N ° o o — L s
. i A\ . — ~ ~ = N
during exercise 7}b 7£j:7— //—J_\fd\t@nXE 75 %EL/L\
-Live PSE music
-Simultaneous with metronome
-Spatial cues: ascending and
Toma Gerlatrics— Pre-, ) descending melodic lines during Two 30 min
Hand grip, arms up . . . . arms up and down | —— PSE 1 muscle
etal, Meuromotor post-test 3.8 and down -PS5E music during exercise Temporal cuss: exercises sessions/week for <treneth
2024 [43] Deficits pilot (2F/4M) P = ' 4 weeks SUEng

a7 L

synchronized to a set tempo
-Force cues: tense harmony during
hand grip, resolution

during relaxation
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Table 1. Cont.
. Sample Size (N)
Author(s), Clinical Study Age (M + SD) PSE Intervention Design Key Findings
Year Population Design Sex (F/M)
Movement Taski(s) Comparison Task(s) Musical Stimuli Duration
—Rhyﬂ'lmic PSE: metronome only at
70 beats per minute
-Sonified PSE: pre-recorded,
familiar piano folk tune
simultaneous with metronome at
17 70 beats per minute
. . . K . . . -Spatial cues: forward movement .
ir:\;;h Parkinson’s CCT FD: T;i?,-; :151;1'43 Repetitive arm cE::? c;ilnizzggni' No cued with a chord on strong beats Three 60 s trials of %
2024 [-1'4] Diisease CantrﬂEﬁ' 10.19.9 < 0.74 reaching S-nniﬁi::l PgE ’ with loud volume; backward each condition smoothness
(? F,-’TB Ni} - movement on weak beats with -
soft volume
-Temporal cues: reaching
synchronized to beat
-Melody played with strong chordal
cues to Emphasize extension
and flexion
46 -PSE-RAS during a pegboard PSE-RAS
Fan et al Parkinson’s FD: 23, 67.30 = 7.86 task at 100% speed Metronome onl Faster PSE-RAS
5022 [-1’-].’ Di T CCT (I5F/8 M) Pegboard task (self-paced baseline), 110%, _:[. 1 - L . ¢ 30 s per task movement speed for
' isease Controls: 23, 64.13 + 5.59 and 120% with left hand, CIPOTa; CLES: MOVEMER each task
(13 F/10 M) right hand, and both synchronized to beat at each speed
-Pre-recorded rhythmic music
55 NMT: PSE. RAS. and TIMP Mostly African and Indian music
NMT: 30, 63.4 £ 10.61 o . for acivites of dally Tving, it embedded metronome . NMT + rhythmic
Bukowska , . - ) Activities of cIall)r , . -Temporal cues: Ih:,fthm and beat Four 45 min — )
Farkinson'’s CCT (15 F/15 M) balance, pre-gait, and gait movements and T in
et al., Di%E..aEE ’ ilot living, balance, ! ! synchronized movement sessions/week for stability with eves
2016 [46] A P pre-gait, and gait -General use of musical 4 weeks ) y L

Controls: 25, 63.44 = 9.67
(10 F/15 M)

-Controls: maintain current
ADLs with no music

elements—pitch, dynamics,
harmony, meter, tempo, and
rhythm to organize movement

closed ;"pmpriﬂcepﬁon
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Table 1. Coni.
- Sample Size (N)
Author(s), C]lmc:ﬂ Stuj.'ly Age (M £ 5D PSE Intervention Design Key Findings
Year Population Design Sex (F/M)
Movement Taski(s) Comparison Taski(s} Musical Stimuli Duration
45 -PSE-RAS: affected
PSE-RAS: 15, amflmnd
56.73 + 5.09 reii;:hmggfu;'lcnnr_li tasks
self-paced then wi vy . ,
Chouhan BF/12M) Affected arm/hand ~ PSE-RAS + CT ,l:,_[&"f RAS | a0 & telal £ " F’;‘_I{I P Con had T;;
etal, Stroke RCT . . reach- -Metronome only 30 s trials for elalc -UE. f:mss motor
2012 [47] V15,5813 £ 4.14 ing,.f'f'unctional tasks  -VC: select, lift, and transfer —Tempnra} cues: movement task, 5-10 repetitions sklllsl- T faster than
V'S a(? quewl} different ﬂbjec'ﬁ +CT synchronized to beat fine motor
ISU u g
s Fugl-Meyer Upper Extremit
CT: 13’1:,5;1;%; 551 -CT: stretching of tightened g y PP y
{5 ) muscles and exercises
PT/OT 30 min/day
10 each, 5 days/week
) for 4 weeks
;S EJ-"R:;:&L f-a 155; PSE-RAS during -PSE-RAS PSE-RAS T WMFT
Ti tal RCT .ZF.-"H i\'-'l} Shoulder/arm/hand  shoulder/arm/hand Met | PSE-RAS: additional 41BL*
1an et Stroke . ( ’ movements and movements and functional M PSE-FAS anc 1 5%
2020 [48] pilot . . -Tempaoral cues: movement . co-activation interval
functional tasks tasks at the baseline speed, . 30 min/day . )
Controls: 15, increasing by 5% synchronized to beat of biceps and triceps
r . = o -
64.40 + 13.4] Controls: additional WoIf Motor Function Test
(5 F/10 M) PT/OT
_ Barthal Index
15 min/day each
—R_hxmmic P'SE: metronome only
-5patial cues during melodic PSE:
. . ascending, stationary, and Rhythmic and
18 Dunnlg Heythumic Fob al.“j descending melodic lines for Single session: five melodic PSE T all
Kangetal., Pre-, ) . Affected shoulder melodic PSE (the same Hme . . L .
2020 [49] Stroke ost-test 4978 £ 1555 i attern. different melodic shoulder abduction, holding, and trials per cueing movements,
posties (8 F/10 M) : P ‘ adduction condition Melodic PSE |

frequencies)

-Temporal cues: movement

synchronized to beat in both cueing

conditions

movement time

AN VNN
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Table 1. Cont.
.. Sample Size (N)
A“;h“""]" PC'“:“:I g“’_dy Age (M + SD) PSE Intervention Design Key Findings
ear opulation esign Sex (F/M)
Movement Task(s) Comparison Task(s) Musical Stimuli Duration
PSE-RAS T
movement quality
16 -First at a self-paced speed FSERAS and coordination, 1
Kim et al., Stroke Pre-, 199 + 1765 Affected arm then with PSE?R_AS a.tF;eE ! -Metronome only Single session: 1 min elbow extension, |
2014 [50] post-test {.‘_:, F/9 M} reaching matched baseline speed -Temporal cues: movement task intervals movement time and
) spee synchronized to beat number of units, T
tricep activation, |
co-contraction ratio
2 weeks of Eiﬁiﬁ:ﬁggn:
Malcolm Pre-, iiieﬁ:sd :.TtT'l -First at a self-paced speed, __\.Pi ]::r_rliirsme onl 1 '__'?nc_l_‘?ésf grif_:i;e shoulder flexion, T
etal., Stroke post-test 72E= 65 chamging gislances then with PSE-RAS ata --Tiirr't_limm%\nvement E s elbow extension, T
] i : N L .
2009 [51] pilot {0 F/5 M) nd directions matched baseline speed synchronized to beat 2 days /week: mnv:;?;cril:vh?e, T
3 home hours . F
functional gains
-PSE-RAS: affected
arm/hand functional tasks
60 with PSE-RAS
35-60 years AT R R
Kalidasan PSE-RAS: 20 MT: simultaneous affected  -PSE-RAS 20 min/day, five  PSE-RAS had most T
Pre-, Affected arm/hand  and unaffected arm/hand -Metronome onl . .
etal, Stroke . . : -T—!_L sessions,/week for hand function and T
post-test functional tasks movements with mirror -lemporal cues: movement .
2022 [52] MT: 20 . 4 weeks hand grip
synchronized to beat
-CT: free arm movements,
CL20 tone normalization,
voluntary sensory
re-education
a5 -PLEs with PSE-RAS:
PLEs: 17,20.71 + 2.45 '““‘:;’“"' 'ajk“’ of beane at PSE-RAS |
. Psychiatric (9 F/8 M) T et PSE-RAS mavement slowing,
" lg Conditions— RCT Controls: 18,2122 £ 471 Reach/grasp/move 4 ! ) P! Metronome onl 40 min /day for | number of
etas, Psychotic-Like (8 F/10 M) beans . -Temporal cues: movement 21 days movement units, |
2023 [53] N -PLE=s without PSE-EAS: . .
Experiences — synchronized to beat |rregular muscle

PLEs with PSE-RAS: 8
PLEs without PSE-RAS: 9

Functional task of

reach/grasp/move beans as

fast as possible

contraction
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Table 1. Cont.

Sample Size (N)

Author(s), Cllmc;.il Stu_d y Age (M + SD) PSE Intervention Design Key Findings
Year Population Design Sex (F/M)
Movement Task(s) Comparison Task(s) Musical Stimuli Duration
0 -Normal PSE-RAS Condition:
7 3 0O,
I’sycl}llatrlc SSD: 30, 47.77 + 11.54 pegb(_)ard task at 100% of the PSE-RAS . . 1 i
Wang Conditions— (13F/17 M) baseline speed Metronome only Single session: three Fast PSE-RAS 1
et al., Schizophrenia CCT Pegboard task —————— trials of each movement speed
_ . Controls: 30, . - -Temporal cues: movement .
2021 [54] Spectrum -Fast PSE-RAS . condition and T task scores
. 40.43 £ 14.74 A synchronized to beat
Disorders 15F/15 M Condition: pegboard task at
( ) 120% of the baseline speed

Note: ADLs: activities of daily living, BI: Barthel Index, CCT: clinical control trial, CT: conventional therapy, FM-UE: Fugl-Meyer Upper Extremity, F: female, LSTS: loaded sit-to-stands,
M: male, MT: mirror therapy, NMT: neurologic music therapy, OT: eccupational therapy, PD: Parkinson’s Disease, PLEs: psychotic-like experiences, PT: physiotherapy, PSE: patterned
sensory enhancement, RAS: rhythmic auditory stimulation, RCT: randomized controlled trial, SSD: schizophrenia spectrum disorders, TIMP: therapeutic instrumental music playing,

VC: visual cueing, WMFT: Wolf Motor Function Test.



2 5

AR T VA . B ERE. WRE L 5ES(EFE). FhA
F. WREBASEIXE

« fZEHR EMIRERBICHITAPSEMRIL Y X L(X B/ —L)D
AN TWD, NEIEI ﬁ@“%ﬁﬁ IFEINCBEEZE

c JAA=T7 Y T TRAMNREZIT o> T,
c HEED T — S T LR Ly,




ZER BRI A =X L

e FHEY X LIZFICIHOEFEERBICH T2 EZRFASET 5,

« FRROEEIX, EBSLOCEFHICEET AKREEBICEosNS, IHzA S
AHz DIRENE K EL T Z 2 R BRI EE) TR SN T LS

s B THLEREDYXLLBEENREINTEY, XL _J_.%o AN
R IR A AJEREN TR I N5,

e« RASIZHFICPDICEWTHMEZHEI 5 2 & CEFIEEZSH D I & DR
SN TWA

s FE. IEE. Bl XA T I VAL EMOBFTEERZZ I b :Eﬂgjé &

T HRBAHAZILAD L) ENARHAE S, F1 o H Ixtae N
CHEBEAEZ DN DEBEERED DL EER D,




RO DORE & EE

Yo TINEN DR NADFRL T+, PSECHORENMEAEDINLTL
5. BEtofoxan. BIEBNAROADRERE., 740 —T v T ERANL T
7 & LEHI O &Z Al

) ALICHIZ THOFENERD B OEECHEREICHZEZ b 7o o L7cAl sk
N ETRRENTEY, ToRDIHRDOAIEN

EXDNEIFENZDEIEICK > TEL S,

BY) R PSEQHRE & S8E
BREITNZTEODIBRNBEFR—R—ERIVED
BEEEEDHIT* HBIZEL T 256 ERIDE
PSEO R ERE*HAET %




T=A
N"H BE

« BE/UNEYT—2 a3 vEERALEDI-OEFEDISHEHIEN
« AL E 1—|IPSEA

- CP, Wzedh, PD, BHEEICB T2 EFEEONEZICHRENTH S Z & A2 TRER

- BEFETIEIFENREINTWS Z & &2 RE
« SEOMETIE. BEODEEER, HZOEE, BE. IIE(TITDOKRE, BEROFAICERZHT
5 ENBLE
e« PSELMOEFEHINAGTERASHEE)AZXBTEHI-DIC—E LI-AEAFS Z &H. SFEIEDIEAE
{LICAlTEE
o MIBE. ZREEIIE. NrTF v bR, REBRABE., BRAEARS b7 LABELREEBOEHIC
X9 BT A 7
REY X T LOFEEMT. BEDODZ—XIIHEMNICHILT 2 7-DICEREREMN &8T5 nE S %
Td, LN >T, PSEOL I LBEFHCEAZY TN AZEDEER—ZDONADBENLHZE%
+ICBRET B7-D1C1F. T ORAHELAAX



	スライド 1: 音楽をベースとしたパターン感覚強化が 運動機能に与える影響：スコーピングレビュー The Effects of Music-Based Patterned Sensory Enhancement on Motor Function: A Scoping Review. Caputo CC, Pranjić M, Koshimori Y, Thaut MH.  Brain Sci. 2025 Jun 20;15(7):664. doi: 10.3390/brainsci15070664. 
	スライド 2: はじめに
	スライド 3
	スライド 4
	スライド 5
	スライド 6: 方法
	スライド 7: 結果
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14: 考察
	スライド 15: 考察：潜在的な神経メカニズム
	スライド 16: 考察：研究の限界と展望
	スライド 17: 結語

