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Abstract The purpose of this study is to compare and evaluate the balance and muscle activity after having
performed balance exercise at different ground conditions. The subjects were divided into 3 groups; Sand
Group(SG)(N=30) and Balance Form group(BFG)(N=30), Hard Ground Group(HGG)(N=30). The period of
intervention was for six weeks. EMG for Tibialis anterior(TA), Soleus(So), Biceps femoris(BF) muscle activity,
Air-balance system 3D were used as evaluation tools for this study. the change of balance ability and TA, So
muscle activity was greater in the SG, BFG than HGG which may imply that sand can be used for the balance
exercise like any other ground.
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[Table 1] General characteristics of subjects(n=90).

SG(n=30) BFG(n=30) HGG(n=30)

Age(yrs)  2223+1.74"  2253t1.74  22.43%1.59
Height(cm)  167.63+9.43  164.23£9.08  163.73£9.22
Weight(kg) ~ 57.93t8.61  59.20+830  59.278.37

YMean+SD ?SG : Sand Group, BFG : Balance Form Group
HGC : Hard Ground Group
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[Table 2] A comparison of dynamlc balance ability in the 8-directional angle between pre- and post- exercise

SG(n=30)" BFG(n=30) HGG(n=30) F
(post-hoc)
Pre 24.79+1.94" 25.04+1.98 24.82+2.06 1.45
Foward Pos; 28.59+2.05 28.38+1.91 24.98+2.53 )
Diff” 3.81.51 3.35+1.71 0.16+0.97 57.43
t -13.76" -10.75" -0.95 (SG, BFG > HG)
pre 17.99+3.38 17.79+3.34 18.04+2.98 0.55
Backward post 18.35+3.24 17.97+3.23 18.25+2.86
Diff 0.36+1.04 0.18+0.81 0.22+0.86 0.31
t -1.89 -1.20 -1.45
pre 19.63+6.74 20.35+6.81 20.11+7.11 0.21
Lefi post 28.65+5.04 28.24+5.04 20.39+6.7 )
Diff 9.02+2.73 7.9+2.7 0.28+1.17 126.13
t -18.09" -16.04" -1.37 (SG, BFG > HG)
Pre 21.97+7.97 21.89+7.65 22.27+7.78 0.19
Right Post 27.335.24 27.7145 22.54+7.42 *
Diff 5.36+4.27 5.82+4.31 0.27+0.78 22.79
t -6.88" -7.40" -1.97 (SG, BFG > HG)
pre 25.87+3.62 25.57+4.39 25.77+4.8 0.48
Left- post 31.71+6.31 30.09+5.21 26.16+4.8
Foward Diff 5.84+3.74 4.52+4.07 0.4+1.32 22.28"
t -8.55" -6.08" -1.71 (SG, BFG > HG)
pre 26.14+8.74 27.19%9.17 26.21+8.05 0.13
Right- post 30.25+8.73 33.32+7.71 26.25+8.1
Foward Diff 4.1+3.73 6.13+4.1 0.04+1.32 26.62"
t -6.03" -8.18" -0.16 (SG, BFG > HG)
pre 20.72+2.55 20.9+2.55 20.63+2.48 0.04
Left- post 21.14+2.03 21+1.97 20.44+2.09
Backward, Diff 0.42+1.59 0.1£1.39 0.35+1.13 0.46
t -1.44 -0.38 -1.76
pre 21.25+4.62 21.7+4.84 20.39+4.45 0.15
Right- post 21.43+3.81 21.76+3.29 20.75+3.36
Backward Diff 0.19+1.6 0.052.15 0.36+1.41 0.25
t -0.64 -0.13 -1.44

YMean+SD ?Diff : Difference(Pre-Post)

?SG : Sand Group, BFG : Balance Form Group

*p<.05

HGC : Hard Ground Group
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[Table 3] A comparison of surface EMG between pre- and post- exercise

SG(n=30)" BFG(n=30) HGG(n=30) (posihoc)
Pre 34.63+16.04" 35.26+16.13 34.85+16.41 0.01
Tibialis Anterior Post 60.69+12.22 58.93+12.69 49.62+12.6
4V Diff” 26.06+11.62 23.67+10.81 14.78+10.74 8.66"
t -12.28" -11.99" 7.53" (SG, BFG > HG)
pre 11.78+4.22 13.06%4.19 11.34+4.02 139
Gastrocnemius post 26.44+7.11 25.03+6.87 21.53+6.61
(V) Diff 14.66+4.06 11.98+3.68 10.19+3.56 10.67
t -19.77° -17.82" -15.70" (SG > BFG > HG)
pre 40.96+11.46 41.52+12.99 42.97+13.02 021
Biceps femoris post 76.56=11.11 78.05+10.94 75.99+11.42
(V) Diff 35.6+7.6 36.53+7.17 33.0146.14 2.04
t 25.67 -27.89" -29.46"

Y"Mean+SD ?Diff : Difference(Pre-Post)

9SG : Sand Group, BFG : Balance Form Group HGC : Hard Ground Group
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