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The Effects of visuo-perceptual biofeedback training
on dynamic postural balance in stroke patients

Lee, Geon-Cheo! - Yoon, Jung-Gyu®

Dept. of Physical Therapy, Kyungnam College of Information & Technology

Dept. of Physical Therapy, Kwangju Health College”

- ABSTRACT -

This study is aimed to compare the effect of visuo-perceptual biofeedback sitting balance training and
conventional sitting balance training using Balance Master on stroke patients with that of program in order to
analyze the effect it has on dynamic postural balance,

The subjcts are twenty-four stroke patients who are receiving physical therapy in Iisan Paik Hospital and
can maintain sitting posture by themselves,

These patients were divided to control group and experimental group randomly. In order to compare to
control and experimental group before and after the balance training, they were tested with Mann-Whitney U
test and in order to compared the changes before and affer the balance training, they were tested with
Wilcoxon signed-ranks test,

The results are as follows:

we measured the ability of dynamic posture balance control with limit of stability(LOS) test and rhythmic
weight shift test. There was an increasing improvement in the ability of dynamic posture balance control of
the experimental group that had visuo-perceptual biofeedback sitting balance control fraining using the Balance
Master(p<0.05, p{0.01).
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According to the results from above, compared to conventional sitting balance training programs, visuo-
perceptual biofeedback sitting balance control training using the Balance Master is considered to be a more
valuable therapy in balance control improvement and physical function improvement, It is considered that if
the weak points are made up, the training with Balance Master will give help to stroke patients and to
patients with balance control disabilities and will further more contribute to successful rehabilitation therapy.

Key words : Balance Master, Dynamic Postural Balance, Visuo—perceptual Biofeedback
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Zo] o8 n%n}a](hexmplegia)ﬂ HEAAEe
2 °16H AF e wto] wpulg AL FaHPerry,
1966). Hely] 828 AH 7GRS 7154 FF
Al Yehde 354 SA2 uidiAoln o2 U8
#383% B3 EA7 Yepdt(Arcan 5, 1977:
Badke$} Duncan, 1983; Bohannon¥} Larkin, 1985).
EF A9 753 EE AAME HeT 27
o, HiZ & ARG 23] g AAE HsHA
o TAL A7l Ho] FTHBrunnstrom, 1970).
9 (sitting) #8 F47] Wuly] #x9 AA 2
A9 3lg WA= fgsir 2704 F9 78
o] & gtslolx HAFHo T HY FHo] FopAdw
AE8R 75 AARA 715 2 ALY Fdd &
& FI FRNA AZAIE A &9
(Basmajian et al, 1987). =3 H &% &zl 9 7
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HE $AE gAes AAEA 93717 2001
24 1959 2001 49 109714 Hoh
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1% 1. Balance Master(version 7.0)
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stability) AL} E4 4] 5] % (thythmic weight shift)
AXZ A8

(1) SPR A (limit of stability) 7 A

Balance Masters] Y UEAe] AlAMEES 2 87) 9
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Z438t9c} uk-EAZH(reaction time)2 EUE Aol
£Folge "]"]"]_9.7} golZ ¢7HEE B P AR
As F3Y WA A Z(sec)Z YERRZ,
o] F4 % (movement velocity)v A9 4HFA o]
FAFNAN EREZA Edded Ads ALE
2% A& X (deg/sec) = YEMN T, o]F A (end
point & maximal excursions)E AlA|e] YEF4Al9)
FRAZTE FAAAM ERES I3t A S3Y
¢} Az](end point excursion)®} EF & Edal=
o 42238 HAD (maximal excursion)S WE§&
(%)2 BA&d9t =38 w8z A 4 (directional
control) & A9 ¢FHFAH] FHRIMN ZEEV}
A 4L xddted F2E ASE YRS
(%)2 BN A st

J
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8 2. sHA A (limit of stability) 2 AF

(2) §AA F0| % (thythmic weight shift) A

54 A%ol% (thythmic weight shift)2AHs #¢
(left/right), ¥ (front/back) 28] A FAHHE °f
F3e AARA o]F4E(dow, medium, fast)ol] o
€ TSRS WgEREYs S o =
4 iE(slow)l‘— 329 & 5229 °]F(3 second
transitions), £+ £E(medium) 22% § £0.29)
o] £(2 second transmons), WE &£E(fast)= 1 29
§ 2029 o]F(l second transitions)3E A
o 74 (on-axis velocity) & &8 WHLE F

AFolE s ROoZAM 2P ZrEE(deg/sec)E L
Epin, Wz dege 25 WHoE gIHoE &
gl 28 AEE HES(%)E EAHA 3§

Rt

: yll vc Weight Shift

19 3. A Fo]5 (thythmic weight shift) ZA}

133 3 ¥ 4¥
FH A% 53 QA #8
24549 ¥sE Mann-Whitney U testE A A3}
[T, AU d2FAN #3 FH ¥ 53
AH 48 24%5¥9 W& Wilcoxon signed-ranks
test2 Hl2 EAsch

ARY $He FY8 ARE
23 9220 79
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AFYARY Yole 32 AN TeHMTAZ B
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149, qZ7F 10380130tk dj2 e Yol 324 90A
TBAAANE Hg 5550 1453 Agen dapst 74,
a7} 5T, AP BAH AN ANAE B
& 5542 1319 Ao FA7L 79, qx7t 5ol
thE1).

1 970479 43 3 4y 22
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a v
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% 77 6301 ATHR2).
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g o i q

$ & 5 5 1 1

3 2 2 5 2 4 13

A 7 5 7 5 %

£F A4 28 A= 4%

2. 54 AA 28 2ATY ] 54

1) oA & (limit of stability) 2 A}
FANE A 74 WIHASF £S5, 85, AF5)9 o
& WA o)%&E AZeNAA, FHd), W
g2AYE FAHNY o YT HYTLE
Wiro vlgg A SASHeE foAf Folrt
AATHPY0.05).
AEzAM 8 AF9 XA FA (limit of
stabllity) AALR. 3 A4 #¥XE5E2 v 3
Qe TE WHielM WEAT olFEE, o|FA
(A4, Fd), $gxEYo] FH ¥ o A3
Hoj7te WgE BAcd, ¥-§AIZTHreaction
time), °| &£ % (movement time), A4 olEAH
(end point excursion)= ET HHakolA £A43H4¢]
997t ANT, Hd) °olF Az)(max excursion)E
B&3 AZoAM 99 de F7HE BUoH
(p{0.05, p(0.01), W32 4 (directional control) oAl
353 A% A5A FARHE {9% &
o] 7} 1A TH(p<0.05, pC0.01) (E3).
f2ZME wHgA ZH(reaction time)o] HAEFF
FZ g2 g9 g #AE HYo(K
005), ol E&EANE 5 HU o] FA (max
excursion) = AZ, WHEEZA A £ A ugo]
A 99 e $7HE B TH(p0.05) (E3).
Balance Masterg ©]8& Al A#4A =9 #§
Fdo $EA4E gotus) 8 YR A9ET
of Fd 9 oAgA Aol g3 FHAM 7Y
ZA5YE uusd ¥ AF wFAIZ (reaction
time) S A& ZHZAHM, olF &% (movement
velocity) ol v EE WA, B3 o]F A (end
point excursion)® 53 2% 9 35 BgdA F
AgtE oozt dA, Ad olFAHB (max
excursion) 9 48k & (directional control) A& &
2 9 AZqM FAFHOE F5HtHp0.05,
p0.01) (¥3).

¢
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2) 3 AZo]F (thythmic weight shift) A}
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(p>005).
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V.3

EF AN wu|Fe el © A7)
o} 29 o A M FF Aol o Lo
glow, xbHE Q2 (postural sway)7} AR L A Fo|E
Y9 At ZHHY vAGHA AASo o
ePAth(Shumway-Cook et al, 1988 ; Goldie et al,
1990 : Badke et al, 1983). AA7t F¥ L {A37)
AdXE FEAZ] FAHA gEA 1AFFAA
o A B2 Mo] S7HEY ol AAY A
4 &9 2 TAAY AR 24 (biomechanical
support)#, ¥E 5 XTI %715 (motor
coordination), ZZt71%59 EHA Z&(sensory
integration)©] ¥ 2.3}vH(Horak, 1987). YWHE 02 A]
FHI e XAFA AEAE WP (54 A
Al g FHOE QA 9 AZR7iF Ao F
& HEFT FAT UA EHFHo)A R AFE
o Ao & AFFHoE T £ YE olElE
o] $1th(Horak, 1987).
olef & AFeME AF{All I 2 W=
H 2 7dsly FFAH w77l 715 $ Balance
Masterg o]&38lo] HEF HalolM AAZHE Hy
AdE 5 Y 4 FEF IAHA H9 7Y
FHY 48 2EFYHES vudey A7t 3
A /8l F¥AZ o Balance Master (version
7005 AFY FAA(COG) olFol iy AAFA
(LOS)E AAZA g=9e E3) AA4sd 2 &%
Aol AAR71A Aol = AP, 2 THA A% 2
A¥Z oA HHAF FAEL HrEiy FE
&= T3 QU Aujelt} Balance Master®] /AW
9 71F& ulF9 Oregon state university$}
California state university$] Ruby Gerontology center
o e 0~7949] 1708S WAL 2 ARG dlo]
HE dAsg
T8 A #8 2H5YL o5 (transfer) ¥ B3
Y AAGAA &R 75 B F2% o
&g #v} Hamman $(1992)3 Wolfson 5 (1996)&

1AZHy Heql ol HEF BAAFHRA 2 nAe 4%

AAAS Lolg tAC E Balance Masters ©)]-&3}
o EFAY WEE A4H HYYe 58 73
3z .

Shumway-Cook S(1988) 3 Winstein $(1989)2 |
207 A% Hupy| BN AZHH HYY ¢
Fdo] 7199 A 2 HASFEL A=
EHFolgty HE¢th £3 Lehmann 5 (1990)
A HEd R JB/E ol &dtd AAF
NZA HY9E 843 A4 79
g AN A ol g &4 Hhgol AlEl
A Qe wioln AlZbH HYQE o]&3 Fd]
FAAH g PRy 3% A8 aHXE HAG
T 4t E d7ME SR FA(LOS) HAIS &
2 A o] (thythmic weight shift) AL 53 A
#8 23582 e 23 1HAA A2 ¥
& AR e 7Y FEE @ AL
o9} A dgd ReE eyt
Ledin 5(1991)2 Dynamic PosturographE ©]£-%
ANZE gHYge G347t AH g8 Aolol Fa3
gge Ftbr s92n, Winstain 5(1989)& A7
A AE7 35 2 AZY AF Bl 2HE #A
7b 12 7R AFRY ALY HYY 8§ F
dol f aAHogy BTt B dFgME
SHAFA (LOS) Aol it 4 AA 73 2E%
o] Balance Masterg ©]&3% AxZt¥ HHY #
3 ¥4 23 FA A4 dlE 8 F9 93N,
£45, AF oA BE WA 99 9
PA4E Bgon, o oFAE #5F 2 1F
oA, WzAge #& U AF I3 AFA
g Hol 7AH 7Y FH Ho A
) 78 FHAA 93l FUtHA
A A ZA5Ee] e, 54 A
#8229 a7t 9 U ¢ F UL F3
F| Z0] E (thythmic weight shift) Al 23 4
AN #8 235EHS APTY A F§ ¥R
o Wz A o5&k FAYl 49 e

-

rje O off W &
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(p<0.05,p¢0.01).

5 22 A¥27 F¥ F9 53 A4 7Y
ZAFYY HFAME 5}% Wao 2ol g
&£ o A&Ee 13 9 7 Ugxiy
g, A% Ao BE Uz dYdA 53
A 28 529 37 AATH(p0.05, p{0.01).
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g £ g Aoz A7

FrEd
A48, A ALF 5 YBE 14T AAF
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