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Objective: The purpose of this study is to investigate the impact of visual biofeedback methods utilizing pressure sensors on the

static balance of stroke patients.

Design: Randomized crossover study.

Methods: A total of 27 patients with hemiparesis participated in this study. The following three feedback conditions were
considered: condition 1 (Knowledge of performance feedback), condition 2 (Knowledge of result feedback), and condition 3
(None feedback). A force plate was used to measure static balance. The total sway length, average sway velocity, x-axis excursion,
and y-axis excursion of the center of pressure were measured. One-way repeated-measures analysis of variance was employed for
comparisons of variables between each condition. The statistical significance level was set at @ = 0.05 for all analyses.

Results: There was a significant difference in the static balance results between each feedback condition (p<0.05). In the post-hoc
results, it was confirmed that the static balance was significant in the order of knowledge of performance feedback, knowledge of

result feedback, and none feedback.

Conclusions: When comparing the three conditions, it was observed that knowledge of performance feedback showed the most
improved effect on static balance ability. As further research progresses, that this approach could be used as an effective

intervention method in clinical settings.

Key Words: Stroke, Feedback, Training, Balance

Wl Eel A7) Ak 38 2AZ AReh2)
TR S 79 Aol bE AR 71417
= %1_/&01—,{(})]‘ .% 51'-'/]7(4 oz 6]—]0]—7] HOH .z—l/\;Go %
5 24 59 % shuoleh. AMzAT FEol uAA
SIS A, AR, B, B, B

=

=8 5 o 847t FFE FrH3] ol
o WA A 545“—‘101 A2 2HsehA] e wl, 53

AY RS A2AL B vpooulsy) So PulE
B3l HuE AU 4+ U4l 7P RS AT F
A= ZHFRALS], SEARI6, HolBT], AHZ 7=
MEABEE B ATEC] WSl AHT ek

E3] vole. Wsu S B A2 s
HEF BAe] SAE dAYRE e By 5
3} SIS BN - Aoll), A 28 S Py
S 9fat makael WO Yl BEE ek A2
wSue $XY 2A YN Pl FAT A
FIEH10). B BAZF U HEF B 3 AM
2 R FAF AR WY F SRR AGHM, R
AFoIA L EIh S HeITHII

oAz sEme 2 Bt BeloRyE YRS

Received: Sep 11, 2023 Revised: Sep 24, 2023 Accepted: Sep 25, 2023

Corresponding author: Won-Seob Shin (ORCID https://orcid.org/0000-0002-6515-7020)
Department of Physical Therapy, Applied Science Building, 62, Daehak-ro, Dong-gu, Daejeon, 34520, Republic of Korea

Tel: +82-42-280-2294 Fax: +82-42-280-2295 E-mail: shinws@dju.kr

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © 2023 Korean Academy of Physical Therapy Rehabilitation Science



Comparison of visual biofeedback effects for stroke patients

HlolSol= w3 o7 4=3)%]X](knowledge of performance;
KP)1} Zi}x]Al(knowledge of result; KR) O 2% I=
dlo] 2-g-ok 4= QIeH(12]. 438 A A(KP) 29 &
Aat BHE AA S EAS T ddste] AR
£ Alsshke A& YulshH[13], Wa 3e 4ol

3 #7490 AN AZICHI4L A2 AKR)S %
el el Aol et el A A,
A WES gRd F B Avet U4 A 2
ol ¥

]Xd Sl
gyl AkxjA] gEule A

AvkE HojRglon], wmule] FAH Sl
qgt AeEe AL

QAT 16,17). ol Beh
3, 2 el diat 4% ARIES AAE

@ AT ok $TT YPoILi(ln)

gehd, B AT HEF B8 R UAR
slolosleu 2 A Sl sswow A o
Solut AvAA HEwS 2 8ste] 2 wsu 2o
et $F G40l AnE HEF o] 48 #yust
o Afol7t GliA] Gohmia} gk,

o
o1 it

£ @70l v geliol) e W gel
A QY EE RS e HEFNA 308t
om sk @ el A4 2AL B Ut

= 1O Hule|siAl 2 E A o2 28 o|Af
A AAE FAT S Qs AR Agstglon, AX74
Folrk g3, e A7) H7HMMSEK) A4t
247 ol Ql A= SHATH19]. ARl HEF ol
o) A7ste Age 71A 29 ol AV A& A,
shAof @ ejuta dee 7R XP AFHES TE3

s Ehe A= stk & wAE 308 F 24
A%, 19 Heom Aelde] & z7tu Bt 2%
o AAEYTh AT ARELS AT P B

g B3, AR FOIA) Aol A7
oI HEF WAEL P, A7

& Ext
H A 72k wapAld A k(randomized crossover
study)= F|EH o= AAE 30 o o dxfolA 01;‘]

e A3t 27 ¥

L EE AES 3 7}%]
sow 2of wet FA #FS SHskalen, 72t 5=
W 212 oh 2k A, R Al T Al
Hfolem ez 1), 4, ABA|Ae] TE AZHA
vtolewEwl(2 2), AA, =S WA (=3
3oz sigleh Sl SA di A= 25 1 dH
= A3 7]7] Y8l ATt AojA7] 10 39} 5 B
et HeEels asileh 24 1 3 2 o4 AlF
sH= m=mlo] el Awstal 10 B4 dujdgos 2

gtk wEw 2§ 73U SAskT B ol
g3tgom, 2t 24 Aololiz oA 49| Aol glof
A 4 YES 24 A7k] AT the 2AS A
oh A FE EAS Hw lold 2 B Boh e = 4
B2 £ Helsh Wojmelm AAsgA of B 9]
X713 A7 S o) 1A WS gke] ox1g
Hash 517] g9 Welee S uet ZaEste] Pn

o) BZAA 7+ oo A £ Qe E ) 3
o} DEMEERe] AT 2 mE BE ZAA
ZolalA SA|Eglon, Ao ZAlo|El Loz 3}
o] 3 £ QI E AZMA mewlr il k3t e o
o 12 Az chaRe] EAZA ol5e Akl §)
5 orel% g 2 AA7re R sl Yl oF W) ot
AAE zF 4 AR Bsigon), Hat o)z x|t}
o ofel, A WA o Selw vlel, chAl A 2 Selw
], vt Hﬁx]o}aﬂoﬂ A5k EH20](Figure 1).

Ry

X711, 2ex/A D=8 Knowledge of performance)

AA S FASA He w2 T 4= A A4
el 30 X 30 cm 27|19 AW Aol 9719

LEDS olgste] RAZA Aehg viehioiet. AIAfo]

_I



322 Phys Ther Rehabil Sci 12(3)

Recruitment of subjects

(N=30)
Exclusion of 2 participants
due to dizziness and 1
participant due to
discharge
Randomized Order (N=27)
<Condition 1> 24h <Condition 2> 24h .
<Condition 3>
Knowledge of performance — Knowledge of result — None feedback
feedback Wash out feedback Wash out

Data Analysis (N=27)

Figure 1. Flow chart
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Figure 2. Display of three different types of feedback based on pressure sensors.
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Table 1. The General Characteristics of Participants. (n=27)

Variables Values

Sex (Male/Female) 17/10

Hemi-side (Lt./Rt.) 15/12

Age (years) 61.63 (8.42)

Height (cm) 165.30 (9.06)

Weight (kg) 66.63 (10.62)

Values are expressed as Mean (SD)

Table 2. Comparison of static balance according to various feedback conditions. (n=27)

Variables KP KR None F (p)
T <
Sway Velocity (cm/s) 12.19+£2.24 12.5842.42 13.76+3.51 18.259(0.00)*

COP-Y Avr (cm) 1.09+1.19 2.57+1.78 4.93+2.31 53.751(0.00)*
COP-X Avr (cm) 1.19+0.96 2.25+1.22 3.61+1.57 58.066(0.00)*

Values are expressed as Mean (SD), *p < 0.05.

KP: Knowledge of performance feedback, KR: Knowledge of result feedback, None: None feedback, COP-Y Avr:
Average center of pressure on the Y-axis, COP-X Avr: Average center of pressure on the X-axis.
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Figure 3. Comparison results of sway length and sway speed according to three feedback conditions.

#p<0.05, **p<0.01

KP: Knowledge of performance feedback, KR: Knowledge of result feedback, None: None feedback
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