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The Effect of Balance training on the BMI and Recovery of the
Balance capability in Stroke patient with Obesity
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Abstract The purpose of this study was to examine the impact of balance training on the Inbody and recovery
of the balance capability in stroke patient with obesity. The exercise program was to conduct obesity group
and normal weight group, 22 subjects were divided equally into experimental(obesity) and controlled
group(normal weight), assigned to excercise using the balance training system for 30min a day and 5 days a
week. Every pre and post-experimental data of both groups were gathered by Inbody and BSS(Biodex Medical
Systems) for 8 weeks. As a result, Comparing the intra-group data measured by Inbody, obesity group showed
significant difference in every parameter (p<{.05). In the inter-group data, every parameter showed significant
difference between both groups (p<.05). Comparing the intra-group data of LOS(Limits Of Stability), obesity
group showed significant difference with all parameters, except with 'Backward' and 'Left’ (p<.05). In the
inter-group data, 'Forward' parameter showed significant difference. Comparing the intra-group data of
PS(Postural Stability), obesity group showed significant difference with all parameters (p<.05). The inter-group
PS(Postural Stability) results differed significantly only with 'Med/lat'(p=.000). The above results implicate
about the following conclusions that the balance training had a big effect on the Inbody and recovery of the
balance capability in stroke patient with obesity.
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Table 1. Physical characteristics of the subject
CG(n=11) EG(n=11)
Gender Male 7, Female 4 Male8, Female 3
Agelyr) 63.00£8.17 61.00£6.51
Height(cm) 160.50+12.30 165.20£7.40
Weight(kg) 71.48£2.830 78.57+6.540

CG: Control Group, EG: Experimental Group
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Table 2. Balance training program
Exercise Time

1 single leg standing 5 min

2 double leg standing 5 mim

3 tandem gait 5 min

4 BSS, level 8 application 15 min

BSS: Biodex Stability System
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2.3.1 BSS(Biodex Stability System)

73 58 4 AR 2EE HrIsl] flsto] o] A+
A= 43 EAFCl FAUY HAE 360°, BAEE
20°7}A] A Z5k= Biodex Stability System(BSS, USA)7F
ol 8=qict. Z;MEL AHFE| T2 1:M(Biodex, Version
3.1, Biodex Medical Systems)™} A2 =0} Z434=Q1 3
7ol AREE| QAT

H A3of|A]| Postural Stability Test:= overall, anterior/

posterior, medial/lateral stability scoreS 3E3Fo}H,
A4 4% 24 5892 B7k] 9s S4=S1,
Limits Of Stability Test= time, overall, forward(%
11, backward(®), right(%), left(®}), forward/right
(A=), forward/left(ALE=), backward/right(¥
%), backward/left(FHHZ)E AT FHo= 29
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2.3.2 }M4= 2X4(Body Composition Analysis)
BMI(Body Mass Index) S 5] vt 2 A4
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analyzer)& ©]-83}9tt.
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Table 3. Comparison of body composition in groups
before and after exercise

MxSD M+SD
JIeip (pre) (post) T P
A CG 66.0318.24 65.0217.76 1.787 0.104
EG 71.2916.28 65.6916.55 6.528 0%
5 CG 26.91£3.60 27.233.69 -0.543 0.599
EG 215243.09 | 2543+4.15 | -6.909 0*
c LCG 16.76+3.80 | 16.25+4.18 | 0.963 0.358
EG 18.5+4.09 14.78+3.03 | 6.943 0*
o |CG 2142.67 20.85+3.13 | 0.403 0.695
EG 20.73+2.02 | 25.62¢1.84 | 7.088 0*
£ |_CG 21.85¢5.95 | 19.8246.91 2.353 0.04*
EG 28.8+4.58 24.3245.32 7.558 0*
r CG 0.95+0.22 0.88+0.17 2.804 0.01*
EG 1.25+0.20 0.8620.09 6.717 0*

CG: Control Group, EG: Experimental group.
A: Weight, B: Muscle Mass, C: Body Fat, D: BMI, E: % Body Fat, F:%
Abdominal Fat, p{.05*
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Table 6. Analysis of LOS between groups before
and after exercise

Table 4. Comparison of body composition between CG EG T P
. A -35.27+59.07 -27.9+18.09 -0.395 0.697
groups before and after exercise 5 370 58151 72 110 T 0264
CG EG T P C 2.9+2.80 -4.45+1.96 7121 0.000*
A -141.87 -5.642.84 4.470 0.000* D 1.9£10.66 -4+6.75 1.553 0.136
B 0.31£1.94 3.9+1.87 -4.409 0.000* E 5.9112.16 6.18+7.60 -0.063 0.950
C -0.5£1.75 -3.72+1.78 4.270 0.000* F 3.54+13.37 -3.81£12.75 1.322 0.201
D -0.1441.19 —4.141.92 5.804 0.000* CG: Control Group, EG: Experimental group.
E -2.0242.85 -4.48+1.96 2.347 0.029* A: time, B: overall, C: forward right, left, D: backward, right, left, E:
F -0.07+0.08 -0.38£0.19 4.951 0.000* forward/right left, F: backward/right, backward/left, p{.05*

CG: Control Group, EG: Experimental group.
A: Weight, B: Muscle Mass, C: Body Fat, D: BMI, E: % Body Fat, F:%
Abdominal Fat, p{.05*

3.3 25 ™% OF W LOS(Limit of Stability) &A1
5 A-F 15 W LOS(Limit of Stability)Q] M=

o} 9] Table 50 WEtL St} A3ollAl+= Backward
2} Lefto A9t f-o]5t 2fo]& Holx] %ty 1 9 thE
PR AL G935t 2ol S B H(p<.05). ThERToA

Table 5. Analysis of LOS in groups before and after

exercise
MSD M+SD
ety (pre) (post) ! P
Al _CG | 1608146264 | 1175413317 | 198 | 0076
EG 146+44.53 | 118.09+30.52 | 5.115 0*
g|_CG 18.2748.10 | 21.2748.13 | -1.252 | 0.239
EG 13.72¢3.49 | 1954+4.43 | -11.209 | 0*
cl_CG 13.18:6.72 | 16.09+7.13 | -3.435 | 0.006*
EG 18.36+5.83 13.945.35 | 7.507 0*
ol_C6 17.3645.73 | 19.27+14.61 | -0.594 | 0.566
EG 20544533 | 16.54+6.68 | 1.965 | 0.078
| _CG 1745.31 22941270 | -1.612 | 0.138
EG 14.9+6.12 21.09+8.79 | -2.698 | 0.022*
e _CG 15.45+5.66 191570 | -0.879 | 0.4
EG 25.09¢4.72 | 21.27411.78 | 0993 | 0.344

CG: Control Group, EG: Experimental group.
A: time, B: overall, C: forward right, left, D: backward, right, left, E:
forward/right left, F: backward/right, backward/left, p{.05*
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5 A% 15 Y Postural stability®] &4 3= o}
9] Table 73} Zt}. AT HE FEA SAHL
2 {3t Aolg BHII(p<.05), HRa2 Overall
(p=.026)7} Ant/post(p=.001)0l| A& -2t 2}o] & H A
A5t Med/latol Al 1213t o] & Ho|=] 9kok

Table 7. Postural stability analysis in groups before
and after exercise

M+SD M+SD
Group ) [ T P
A CG 2.0120.76 1.45+0.62 2611 0.026*
EG 2.19+0.51 1.42+0.50 5.443 0*
B CG 2.01+0.72 1.3+0.61 4.846 0.001*
EG 2.72+0.84 1.7610.68 4.73 0.001*
c CG 1.29+0.49 1.3810.72 -0.49 0.635
EG 1.81+0.89 140.43 5.738 0*

CG: Control Group, EG: Experimental group.
A: Overall, B: Ant/post, C: Med/lat, p{.05*

3.6 25 & JZ 7t Postural Stability 244

5 A-Z 1% 7t Postural stabilityo] tiet W82
o2 9] Table 83} Zt}. A3 T1F 7t Med/latoll A9t &
93t z}o] & K.Y 31(p=.000), Overall®} Ant/postol| A=
gt Afo] & HolA] gkttt
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Table 8. Postural stability analysis between groups
before and after exercise

CG EG T P

A -0.560.71 -0.7620.46 0.777 0.446

B -0.7120.49 -0.96+0.67 0.974 0.342

C 0.090.61 -0.81£0.47 3.884 0.001*
CG: Control Group, EG: Experimental group.
A: Overall, B: Ant/post, C: Med/lat, p¢.05*
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