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ABSTRACT

The purpose of this study was to investigate the effects of balance ability improvement exercise program which applied to the
elderly people for increasing balance, stability and range of motion. Ten elderly people and ten university students were recruited as
the subjects. Kinematic data were collected by seven real-time infrared cameras while subjects walk stair descent as a pre-test. Korean
folk dance exercise program was applied to the elderly for 12 weeks. Same experiment on stair descent walk was performed as
post-test. Results indicated that CM movement and selected joint angle patterns of elderly group after treatment changed to the similar
patterns of young group. However, ankle joint angle and vertical GRF of elderly group after treatment also increased compared to
those of the elderly group before treatment. This might be explained by the fact that elderly used a different walking strategy which
maximize support base for increasing stability. Overall, these results indicated that the exercise treatment may affect to adapt and

improve the gait pattern of stair descent of elderly people.
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Table 1. Characteristics of the subjects

Age(years) Height(cm) Weight(Kg)
elderly 69.83(1.17) 15553(1052)  63.00(15.85)
younger 22.43(0.53) 164.57(5.12) 54.33(6.64)

t 96.660" 1.919 1.249
2.4 =F
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Table 2. Experimental equipments

Designation Model Quantity Manufacturing
MX13 Motion .
Camera Capture C 7 Vicon(UK)
Force plate OR6-7-2k 3 AMTI(USA)
MX Control .
Collet of data MX Net 1 Vicon(UK)
Software of Nexus/Polygon 1 Vicon(UK)
motion analysis LabVIEW National Instument
Conirol object  Frame Wand 1 Vicon(UK)
Camcorder NV-GS300GD 1 Panasonic
Body .
meas i In-Body 720 1 Biospace
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Figure 3. Real trial of down staircase walking &
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Figure 2. 3-D gait analysis experiment setup

Figure 1. Marker position
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Table 4. Trunk angle during down staircase walking (unit; deg)
M-L axis A-P axis Vertical axis
MSD) MSD) MSD)
Nor  -7.65(1.88) 1.02(1.83) 3.94(4.96)
w1 P 3.58(19.31) 3.55(8.07) 12.01(14.87)
post  10.71(6.10) 3.12(531) 8.83(7.92)
Fovalue 4234 0.409 1.109
Nor  -826(2.68) 1.12(1.23) 0.99(6.34)
pre 6.37(19.69) 4.39(7.63) 5.88(19.26)
event 2
post 1149802 1.82(5.37) 6.26(8.85)
Fovalue 4.583" 0.638 0395
Nor  -9.90(246) 0.90(1.60) -1.71(4.21)
pre 831(21.34) 5.329.05) -2.96(19.35)
event 3
post  1342(530) 1.77(3.33) 051(18.59)
Fovalue 6264 1.143 0.078
Nor  -773(322) 0.65(1.77) 2.73(3.80)
pre 18582937  -5.75(2333) 1.87(11.99)
event 4
post  1326(8.82) 5.15(5.67) 0.7423.47)
F-value 3969 1.034 0.158
Nor  -8.94(259) 0.10(1.99) 3.55(4.56)
v s P 152626.63)a  -77020.14)  11.50(16.28)
post  10.89(7.40) 4.26(6.18) 8.47(25.46)
Fovalue 4230 1.622 0330

Note. ‘significant at p<05, ML axis: flexion(+)/extension(-), A-P axis:
lateral(+)/medial(-) flexion, Vertical axis: left(+)/right(-) rotation, a:
normal group, b: pre-test, ¢ :post-test
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Figure 6. Mean trunk angle patterns (VL axis, A-P axis, Vertical axis)
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Table 5. Pelvis angle during down staircase walking (unit: deg)

M-L axis A-P axis Vertical axis

MSD) MSD) MSD)
Nor 16.29(4.73) 2.13(2.39) -0.03(23.47)
evert 1 pre 20.11(10.00) -3.37(5.82) -11.44(33.20)
post  2127(1099)  -629(13.12)  -20.16(28.05)

F-value 0.506 0.371 0.771
Nor 13.26(4.01) 5.36(2.28) 4.79(24.19)
event 2 pre 2224(8.32) -4.20(6.15) -6.95(38.01)
post 16.27(8.65) -1.61(9.45) -15.34(27.80)

F-value 2.148 3.096 0.683
Nor 8.13(6.83) 0.58(3.37) 13.24(26.57)
g3 PC ATHI6TR 140(5.19) -0.33(30.63)
post  17.35(4.89) L16(1342)  -11.62(27.38)

Foalue 9073’ 0.126 1179
Nor  21.54(4.62) 0.04(3.53) 12.24(28.24)
event 4 pre 28.47(24.82) 0.05(6.41) 6.73(35.28)
post 25.17(7.63) -4.35(12.50) 9.0022.32)

F-value 0322 0.575 0.883
Nor  1597(5.22) 0.66(2.65) 0.33(23.06)
s P 23.29(9.46) 7.46(4.02) -3.52(38.77)
post  2027(12.09)  -549(1393)  -1694(27.20)

F-value 0.857 1329 0.558

Note. ‘significant at p<.05, ML axis: flexion(+)/extension(:), A-P axis:
adductionl(+)/abductionl(-), Vertical axis: internal(+)/external(-) rotation,
a: normal group, b: pre-test, ¢ :post-test

Pre-test elderly

77777 Post-tset elderly T
80 —  —— - Young control group / \\
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Figure 7. Mean pelvis angle patterns (ML axis, A-P axis, Vertical axis)
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Table 6. Knee angle during down staircase walking (unit: deg) Table 7. Ankle angle during d()\')vn staircase walkmg .(unit: .ng)
ML axis AP axis Vertical o M-L axis A-P axis Vertical axis
MSD) MSD) MD) M) MED) MSD)
Nor 0731764  2526%0)  -1308(1039) Nor  2L03(63) 214418 -7.98(1682)
I 6.74(4.33) 0.12(608) 10206599 o1 P _-14.78(6.00)a 0.50(5.49) 4.22(26.18)
st 12200781) 0541542 212(1056) post 10078367 062652 3352533
Foalue 0287 0,187 4507 Fovalue 4.620% 0.183 0415
Nor 19.75(17.06) 2.65(4.53) -9.36(17.20) Nor 13.23(6.91) 3.93(5.25) -14.78(18.60)
pre 15.21(6.25) 1.319.80) -10.12(13.38) event 2 P 6.97(3.45) 023(5.53) -2.08(24.27)
ovent2 ot 21751L1S5) 27401206 85101416 post  1385(1295) 273665  -52025.08)
Fovalue 0.358 0.042 2.843 Fvalue 0.998 0.594 0.539
Nor  70.98(22.47) 14.492.27) 0.28(18.55) Nor 4.57(15.94) 2.00(4.47) -8.77(17.96)
ey 3 PE 39566547 049(24.66) -4.009.98) e 3 P 9.62(19.75) 247(5.43) -13.06(22.75)
post  5051(34.71) 646(21.12) 13.0209.76) post  20.72(8.68)" 3.25(6.97) 547(24.14)
Foalue 1.649 0.655 2288 Foalue 1872 0.079 0.170
Nor  9446(1044)  13.95(23.95) 5.31(18.92) Nor 14.89(5.53) 4.52(4.84) -17.81(17.05)
e 4 P 467053 10833108)  924(1558) o 4 PE 16831089 4.86(4.11) 20.62(15.79)
post  57322677a  4.33(25.08) 10.65(16.56) post  11.89(19.71) 3.96(7.42) -10.27(24.49)
Fovalue 8.619% 0219 1.901 Fovalue 0.198 0.036 0426
Nor 10.64(19.30) 2.24(3.61) -13.16(9.43) Nor -2047(8.22) 1.48(4.24) -5.38(17.34)
s b 6.99(5.47) 1.83(6.80) -13.59(7.85) event 5 € 9.68(7.74) 0.904.77) -5.31(21.52)
event post  23032722)  -1352106)  -0.15(11.53) post -4.63(9.1*9)a 1.90(6.20) -3.46(24.60)
Fovalue 1.006 0.143 3618 i Fvalue 6.007 0.052 0016
Note. si Note. significant at p<05, M-L axis: plantarflexion(+)/dorsiflexion(-),

ificant at p<.05, M-L axis: flexion(+) extensi(i%(;, A-P axis:
adductionl(+)/abductionl(-), Vertical axis: internal(+)/external(-) rotation,
a: normal group, b: pre-test, ¢ :post-test
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Table 8. GRF during down staircase walking (unit: N)
ML axis AP axis  Vertical axis
MSD) MSD) MSD)
Nor  698(2372)  7474(2895) 72391(127.43)
e 1 1262(51.06)  77.82091.88)  73525(304.21)
post  1506(23.59)  8855(131.92) 820.10(389.71)
Foalee 0101 0.039 0207
Nor  7240978)  -5.14(11.08)  39622(77.33)
et 2 961(2128)  21.46(2589)  522.64(152.48)
post  176(1306)  -740(1473)b  536.71(64.68)
Foalue 0426 4623 0.760
Nor  17232148)  -81.58(21.66)  506.95(82.86)
w3 T 381(2896)  -13.03(17.83)" 655.24(184.98)
post  11.92(2831)  -3140(41.97) 580.42(128.58)
Foalie 0389 9.061" 0202

Note. ‘significant at £<.05, M-L axis: flexion(+)/extension(-), A-P axis:
lati:lag )/medial(-) flexion, Vertical axis: left(+)/right(-) rotation, a:

group, b: pre-test, ¢ :post-test
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