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Learning effects of postural control by auditory biofeedback
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The first purpose of this study was to clarify the learning effects of
dynamic postural balance by the discrete visual and auditory biofeedback (BF) training. The results
indicated that the auditory BF training induced the more effective motor learning compared to the
visual BF training by the voluntary body sway during standing. The second one was to confirm the
learning effects of static postural balance by the discrete BF training. The results indicated that
the discrete BF training induced the more effective motor learning compared to the continuous BF
training by the static postural standing. The last one was to investigate the effects of discrete
auditory BF training in older people and individuals with balance disability. The sensitive
parameters of postural control were extracted in patients with Parkinson’ s disease in the first
stage. The conclusion would propose a novel training, which is little dependent on visual BF, to
increase learning effects for postural stability.
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BHNT L ARAOR LIE, VNV T =2 a yHBICE 2 THERRETH 5, B
ZEVE LD 72 DI BEF R E A=A+ 7 4 — KX 7 (biofeedback: BF) #3578, Jis < W
BTV, BRI BF 2 H W72 BEHIENC BT 2 BEEMTE O L <1X, ZFSIAIRFCRB VT Y 7
B A LOBPFRNE A AN BF PHWHNATE e, LM LAen s, H% BF 37+ —~v
W ESELN, HEFERDLRORETIEEIRDBRFE S RN LRSI TVD
(Robin et al., J] Mot Behav, 2005; Ranganathan et al., J] Mot Behav, 2009; Bonan et al., Arch Phys Med
Rehabil, 2004), —J7, BEFEAM A FWZBERE BF T, R R B RN ME ShTnd
(Mirelman et al., J Neuroeng Rehab, 2011; Chiari et al., IEEE Trans Biomed Eng, 2005),

Trld, B ANT A0 L& B E L CHER 215 BF #E & #2285 BF #iE 0%
BHHFROBENZOWTHIA T T Lz (Hasegawa et al., Gait and Posture, 2017), Z OHFSE
DGR BT BF #0512 K - TR 2 W ARAIEIC BT 2B RO R GEE S iz, — 7,
LR BF M TIXAE RN b e oTz, - T, R BF M IR REE WA~ DKL 2
L, ZOIOITRRHBERD L VRMICB T DEEFEE BT 5N O TIH RN & B
o,

—7J7. Chiou 1% (PLoS One,2016) [ Iz X 2 thafiE®Eh 4 e & LC, e 7e 5% BF ##
H. Wistry 72 5% BF i 3 J Wi 22 B8 BF i O 7B RICOWTHRMREF L7z, £
FER AN 22 WO G I 22 L5 BF S0 T IZRV RS D ive ho 7243, Wikt 7e
BT & BRSO BF S8 (I RIRRE O BB R ARBO bivle, L LR b, R &R O RA &
IZOWTIEBEENTW e otz, o T, BENT VAR TEktrI 72 15 & R D
BF Z W 5G1C, L bR EZ B IR, ELOREEDRICAHEDNROMN? L)
Y TRIV) xS s, £72. Ronsse HlE (Cereb Cortex, 2011) i F1Z K 2 W) 2
A & LT, 1 BE IZ X » TR OEISIRD A DN D5, —757, BER BF 12K 2w ER
(IRAFE SN2 b ODBREAL T D E TITIIRHRZ BT 25 Z L am Lic, Lo T, #fE BMNTIIRE
BF # AV, #IEZIRFRD DTN HIFHEE BF 21025 LW OBl B FiEOT A 775
EFEND, SHITIE UNE YT —va USTICBWTERT 272012, B8N T U AR OIK
TLTWDEEE R L OREEE ST 2EEPRICONTHLNIT 22 EBRDLAD,

2. WHEOHB
IEX Y, RHFZEO HHENIIRD 3> TH -7,

O BREEANT L ZRENITBW T, Wit 72 5 & R OBF#EE IC L 2 FE 2 RIC OV T
AR 2,

@ WHRBNRT U ARENTBW T, Jib L7ZBFEE OB BRI OV TR 5, i
WEEEE) 2 S DB N T AT LT, BIERANT L 23T 4 — Ry ZHlE
74— 7+ U— NHIERFIZ L2 BB R BEAGIH A D =X L a2 bELT D, JoT, &)
MR T 2 L ARRDZEDNEBIFON D DR TH B DB LT 5,

@ BHATUAENOET LT IEHEB I OEES 2510, OO TH b EICIE
SN BEMTE ORI OV THRAET 5,

3. WD TIE
HEIDO L Q&M T 57202, EE ZJRICEREAT O, RRIFIBLIOT =2 LY 7 F



(GECHA) 2RO TEIRE L ORI T o 2D ER A NEKED | BB B 2 A 72 &5 BF
FEZOWTHITT D, BT 0 A TIESRHRIEE NI T DRtk d L OVES O F #HiES) I
BEERIIC COP & —E St 2% (Body sway st) . §#HI/NT » ATEBWTIIARLZER LIZHBT S
COP DEMfEZ —EDKFENICID 2L 32 (ZHNFEE) . BHOZERT 572012,
W 1D b= b X OERERIC W TRl - FEER 2 RICEREIT I, *IGRAIE,
IN=F Y PR L OERNEEMESEE TEL TV D,

4. WFIERR

e H Q@ @ BEEA 72 Body sway s 2 E0E L, RIEHOMfiE L ¥ —Fy hedae—1L v
ADFERING, Wit 72 FB BEO LR FB B LI TEHEDRIE N LRSS
(Hasegawa et al., PLOS ONE, 2020), = OfE5I%, AT~ 235 Uil n a8 5% L B o FB
ZRWFE R L RS TdH - 7= (Hasegawa et al., Gait & Posture, 2017), HFZEH Q) : ZZEF LA GRS
ZBNT LI T A LRI 22 BF 05 2858 72 BF ([ZHARTHEDRIE N
EDIRS I, BUEITRSCIERR T Th 5, MFZEARIQ : £, N—F YV UiEE 21 RITKKE FB
OB R OMEGRIRIE 2R ET 5 2 & & BICEBILEFIEZ1T - 72, BB L OE AT v
ADREEFML, T F L7+ VA RT AT ZLEMNT 5T DIEO P A5 bIRE DR
W 4 ODOFRIE A L7- (Hasegawa et al., Gait & Posture, 2021), mElinE 8 L O EEE & 5212 L
TeEBIT v TR OIZDITERIE L T, FLIZR > TF — Z IS ATRE & 72 > 7o 2% H By & =A%
T 27O B 2 WM A IR ORI A A TRB LA DN le 2 b —HETE L
7o

AFTENATHE L T2 BN T AT DL LT, S—=F o Y U E e 5 & LI
SORMEFETE ATNC K DFRVEZNT o A~DEIIFEE DRI ONTH LT L, EORER,
D F ez EOMBRIEE O SLALRFZ BN T, BEFOLE & ZEMRA O ALE S A E
\CHERT % Z & AR E T2 (Hasegawa et al., Physiother Theory Pract,2019), 7=, &/ N7
AOPTHEGEDORmNAT v B2 VT RISOBIS RIS OV THIE L, TOIELT A 250 5
RLTEDAT vy B B L > THOPHTERWAY v TR 2 B E VD W4T
TE 5 Z EIRENT- (Hasegawa et al., Front Hum Neurosci, 2021), & 52, VR Y27 A% H
WIS TEMEE I K OMEENFRIINT VAN Z D HBIZONTENENH LML
7= (Taneda et al., Gait & Posture, 2021; Mani et al., Gait & Posture, 2022; Ishikawa et al., Sensors, 2023),
RIFFEDRLRNZ Lo T, BEART U ZADOMBIZB W TERE 725 TV DR EHRICEKF L
WEESNRICEBN T e B R R RET D 2 LR TE L, A%, MR B L UNT R
BEE DD DEEH 2RI LI BRI R 2 EET 5 2 L& o T, BT v AE kS
T D720 ORI L 72 D,
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