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ABSTRACT

The purpose of this study was to investigate walking standard time and joint powers of the lower extremities on the changes
of illuminations in the elderly women. Ten older women (70.90+3.28 years, 154.70+3.47 cm, 53.80+5.39 kg) with normal vision
and no gait disabilities participated in this study. All the experiments were performed on a level walkway from low to high lighting
(six conditions). A 3-dimensional motion capturing system, force-plate, and EMG were used to acquire and analyze walking
motion, force, and muscle activity data; the sampling frequency was 100 Hz, 1000 Hz and 1000 Hz respectively. To test the dif-
ferences on walking standard time and joint powers of the lower extremities between the six lighting conditions, one-way repeated
ANOVAs were evaluated. The following results were drawn: First, mean standard time was about 1.3 sec/stride, and velocities
were smaller with lighting increasing except 100 Lx. Second, the joint power patterns of ankle and knee were not consistent, but
only hip joint power was a greatest in 6 Lx and a smallest in 400 Lx. Third, standard times(100 Lx<300 Lx, 400 Lx) were sta-
tistically significant, and hip joint max powers (100 Lx>others) were also statistically significant. But ankle and knee joint max
power were not statistically significant. These results showed that standard times from low to high lighting were not consistent,
and hip joint of 100 Lx has a greatest rotational torque. We suggested that gait strategies of them as to changing illuminations
were not consistent and findings may represent a lack of adaptability in the elderly women.
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Table 1. Characteristic of the subjects

Height (cm) Body mass (kg) Age (yrs) Eyesight
Left Right

154.70+3.47 53.80+5.39 70.90+3.28 0.69+0.11 0.74+0.17
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Figure 1. Flow chart of EMG data processing
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Figure 2. Directions of axies and angles
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Table 2. Gait parameters of illuminations

Lx

6 60 100 200 300 400
Parameter

Setup time (5) 0.178 0.141 0.119 0.166 0.154 0.105

M(SD) 0.074) (0.075) (0.044) (0.064) 0.07) (0.042)

Stride time 0.997 0.995 0.998 0.989 1.003 1.004

(M/SD) (0.069) (0.055) (0.062) (0.050) (0.059) (0.062)
Veloc(”l\z)(m/ s) 1.194 1175 1.196 1.180 1.149 1.150

Rating coefficient 1.126 1.144 1.124 1.139 1.170 1.169

Net time (5) 1122 1138 1121 1126 1173 1173
Standard time (s) 1.300 1279 1.240 1292 1327 1278

Bold: maximum or minimum value
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Table 3. Pairwise comparison of the illuminations on the
standard time

(IO Lx ()Lx Mean Difference (I-J) Std. Error  Sig.
6 -.039 026 .165

60 -.039 024 136

100 200 -.052 029 .102
300 -.087* 029 015

400 -.038* .007 .001

*The mean difference is significant at the p<.05 level.

Table 4. Pairwise comparison of the illuminations on hip joint
max power

Mean Difference Std.

(D) Hip_Ix (J) Hip_Ix (I-1) Ertor Sig.
6 .842* 292 .018

60 .762% 250 014

100 200 .996* 417 .041
300 1.048+* 315 .009

400 1.225% 387 011

*The mean difference is significant at the p<.05 level.

71 ZA JeRdTh 283 B8EEE 100 Lxold 7P
A5 0] REE 7|02 e Y6 Lx>60 Lx )} =
25993 (200 Lx>400 Lx>300 Lx)°lA 100 LxZ A 23}
O dobdas o A velsith ZrAhe g 3t
300 Lx9} 400 Lx 718 ZA] YeaL Yo R] ZellA
Al UERt A9l ZFo|7t fIATH(Table 2).
B3 FEAZ7HS 300 Lx>6 Lx>200 Lx>60 Lx>400 Lx
>100 Lx o2 ZolAm 2E7F 337p7] WolAs 739,
(13003, 61Lx)— (1279%, 60 Lx) — (1.240%, 100 Lxyll
A st 22t FARE o2 ARXE 749200, 300 L),
Z7Vslt7t THA] 400 LxollA] sl ol 84S 249
TH(Table 2, Figure 4).
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Table 5. Maximum joint powers of illuminations and phases

Lx
Joint(W/kg 6 60 100 200 300 400
pl 0.617/0.437 0.538/0.342 0.544/0.359 0.643/0.413 0.610/0.395 0.607/0.448
Ankle (M/SD)
p2 2.844/1.580 3.086/1.223 3.094/1.423 3.162/1.439 2.862/1.193 2.806/1.381
Knee (M/SD) pl 1.262/0.767 0.978/0.590 1.040/0.542 1.317/1.071 1.178/0.777 1.046/0.672
ee
p2 0.594/0.718 0.395/0.321 0.350/0.274 0.452/0.440 0.466/0.340 0.377/0.290
Hip (M/SD) pl 2.686/1.913 2.195/1.336 2.161/0.979 2.500/1.838 2.535/1.306 2.113/1.219
i
P p2 4.370/2.118 4.227/1.921 4.134/1.926 3.955/1.499 4.052/1.257 3.860/1.617

Bold: maximum or minimum value

259 B B4 7P e 25, 6LxolA FHIAIRE
Y&l FFAIZRE IA YE 7Y B 2E,
400 LxollA] SEAEA 7k AguiA|zke] FA] veRkom o
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