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Fig 1. Functional Design of the New Standing Biofeedback Training Device

Table 1. Subject Data

Group Experimental Control Total

(n=30) (n=30) (n=60)

Age(y /o) 454 +169 528 *1236 49.1 =152
Sex M 20 22 42
F 10 3 18

Etiology

VA » 28 50
Head injury 8 2 10
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Fig 2. The Biofeedback standing trainer with visual and auditory
display for keeping stance symmetry. -

Table 2. The severity of Hemiplegia according to Brunnstrom's
stage in both groups.

‘ Group
Experimental Control Total
Br. stage

I 7 10 17
I 4 8 12
v 7 7 14
v 12 5 17

Total 30 30 60




{postural symmetry)#%F o

BRRESR
HE

HEA ERHEES » FWHRESERI EE T
BESENT > UHAAXRFHNRERZLL - BR
AL 2 ] L S0 0 250 SR o R 4 6 3 R A 9 ST T4
BZH - FERAKERR - WHlSERZ EAREE

WRHRN R = - 0.5 X 100%

B Llpaired t-testFIB R BT (ANOVA) 1EH

B o Irf s iigmp < 0.0 BEZER -
Table 3. Effect of Balance Training in both Groups.

S5 H B R'=

E N ]

L Y

Percentage of Postural Symmetry (%)

o

Experimental Group Control Group
No. Mean*SD (%) No. Mean £5D(%) P

Pre-tratning 30 al’s T 105 30 016.8+103 0.666
Post-training

Day 1 30 A96 94 30 nls4 96 0.020*

Weekl 30 79 %59 30 12.7 £76 0,010*

Week2 30 5.7 %49 30 10259  0.002*

Week3 19 53 f4.7 21 92 =57 0,024*

Week4 14 3522 11 10.1 *64 0.002*

*P< .05

aP=0.020* oP=0.590
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Fig 3. The effect of standing training of both groups by percentagé
of postural symmetry in different days.
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Table 4. The effect of balance training in both groups according to levels of weight bearing differences at bilateral legs.

Experiment Group - Control Group
No. Mean % 8D (%) No. Mean=SD (%) P
Group 1 (X=0~10%) ,
Pre-training 13 6.8%£27 8 58+238 0.382
Post-training ,
Weekl 13 52+55 8 55+3.2 0.876
Week 2 13 39%3.2 8 4.1%2.0 0.887
Week 3 7 3.81+4.6 6 C43%14 0.904
L Wedd 6 _ 4l¥22 2 47%38 0704
Group 2(X=10~20%) o
Pre-training 10 15.8+2.9 14  153+28 0.848
Post-training
Week 1 10 7.8+3.9 14 11.1£5.2 0.052
Week 2 ' 10 46+33 14 10.2+5.4 0.002*
Week 3 7 49+5.3 9 8.9%+4.8 0.140
o Weekt 3 _ 30%83 _ 6 _ 9237 _ _ oo
Group 3(X=20~30%) T
Pre-training 4 275121 5 246+29 0.136
Post-training '
Week 1 4 10.7+4.7 5 19.4+2.4 0.008*
Week 2 4 8.0%6.4 5  165+44 0.050*
Week 3 2 7.9+6.1 3 14.5+6.0 0.320
Week 4 2 3.2+1.1 2 10.7+1.6 0.034*
Growp #X=30~50%) T T T T/ 7
Pre-training 4 37.3+4.0 3 39.0t6.9 - 0.753
Post-training ‘
Week 1 4 17.8%5.3 3 25.4+75 0217
Week 2 4 14.7%+5.9 3 13.5%5.3 1.000
Week 3 4 11.9%95 3 145+5.6 0.169
Week 4 4 55+44 1 - -

X=% of weight bearing difference at bilateral legs.
*P<0.05
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Table 5. The effect of balance training in both groups according to differences Brunnstrom’s stage of the patients.

Experiment Group Control Group
_ No. Mean % 8D (%) No. Mean=8D (%) P
Br.stage II
Pre-training 7 25.0£13.7 10 23.1%135 0.781
Post-training
Weekl 7 12.7+6.9 10 149%10.0 0.627
Week 2 7 11.0+6.3 10 10.6x5.1 0.900
Week 3 6 9.0x4.8 - 8 8.7%x59 0.920
Week 4 5 39+1.9 3 13.8+11.4 0.094
Brswgem T
" Pre-training 4 148%40 8 16174 0.125
Post-training ,
Week 1 4 7.1+£2.7 8 13.6+6.8 0.004*
Week 2 4 26=%1.1 8 11.1%£5.4 0.0003*
Week 3 3 2.2+0.9 4 11.045.2 0.0002*
Week 4 1 - 3 96X26 -
Bswege v T T T T T T T TT T T TTT T T T T T
Pre-training 7 144+9.4 7 10.9+6.0 0414
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Week 1 7 7.0x5.1 7 11.6+4.4 0.196
Woeek 2 7 46%3.3 7 9.2+6.5 0.120
Week 3 4 3.8£42 6 8.5t5.6 0.200
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SRRV T T T T T T T T T T oo T T
Pre-training 12 112440 5  13.6%56 0.529
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Week 1 12 6.1+7.6 5 8.4+6.7 0.480
Week 2 12 42+5.97 5 13.5%+8.9 0.089
Week 3 6 43%3.1 3 145+84 0.242
Week .4 4 3525 0 - -
*P<(.05
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Clinical Investigation of A New Design Standing Balance Training
Device with Biofeeedback-A Preliminary Report

Jung-Kun Kuo, Alice M.K. Wong, Ming-Yih Lee*, Fuk-Tan Tang

For the patient with neurological damage of central nervous system, such as CVA or head injury, standing
balance training is very important before walking and self-care training. Stance symmetry in hemiplegic patients
had been reported to be significantly related to measurement of severity and length of stay.

The present equipment for standing balance training in occupational therapy is too simple in design and
with limited function, lack of self-feedback system, unable to adjust the slope of the training table. A newly
standing biofeedback training device including instrumented sensors of weight bearing under dual force plat-
form and a real time visual/auditory feedback system had been developed for postural training.

Sixty patients with hemiplegia after acute stroke or traumatic brain injury were randomly divided into an
experimental and a control groups. They were either trained by the new designed standing balance equipment or
the conventional equipment for 5 times per week, 20 minutes at each section. After training for a period of four
weeks, the percentage of postural symmetry in experimental and control groups were reduce from 15.6 £ 10.5 %
and 16.8+10.3 % to 3.5+2.2 % and 10.1 £ 6.4 % respectively (p=0.002). There was no significant difference
between right and left hemiplegia patients. The results indicated that this newly designed standing biofeedback
device had good training effect on stance symmetry in hemiplegic patients. L

Department of Rehabilitation Medicine, Chang Gung Memorial Hospital, Taipei, Taiwan, R.0.C.
Department of Mechanical Engineering, Chang Gung College of Medicine and Technology College*, Taiwan, R.0.C.
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