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<Abstract>

Purpose : The study was designed to investigate analysis of kinematics of lower extremity in healthy adults
during walking with external loads on trunk.

Methods : Fifteen healthy adults were recruited and The subjects provided written and informed consent prior to
participation. They walked on a ten-meter walkway at a self-selected pace with loads of 0, 5, 10, and 15kg.
They completed three trials in each condition and kinematic changes were measured. A three-dimensional
motion analysis system was used to analyze lower extremity kinematic data. The data collected by each way of
walking task and analyzed by One-way ANOVA.

Results : There were significant differences in hip and knee joint on saggittal plane at initial contact and
preswing, and significant differences in ankle joint on transverse plane at preswing.

Conclusion : These findings revealed that increased external loads were changed joint angles and influenced
postural strategies because of kinematic mechanism and future studies is recommended to find out prevention

from damage of activities of daily living.
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Table 1. Gerneral characteristics of subjects

Subject group(n=15)

Sex Male(8), Female(7)
Age(yrs) 24.12+4.14
Height(cm) 169.47+10.11
Weight(Kg) 61.02+7.86
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Table 2. Comparison of joint angle of hip joint during gait with loads

Plane Okg Skg 10kg 15kg F p
Sasittal 1C 27.08+3.65° 28.04+4.13% 29.78+2.86° 32.01+5.01° 442 .01*
agitta
& PS -9.13+1.91° -11.1944.98* -12.4242.95° -12.91+3.85° 3.28 .03*
. i 1C 1.78+5.14 3.04+4.25 2.65+4.21 2.46+5.16 .19 .90
rontal
PS -5.374+3.03 -4.70+2.66 -3.54+2.73 -3.43+2.65 1.71 17
1C -0.85+9.51 -3.28+12.30 -1.49+10.88 -1.77£11.48 13 94
Transverse
PS 7.12+7.49 0.49+7.38 4.10+6.04 1.59+8.23 57 .64

*p<.05, IC: initial contact, PS: preswing
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Table 3. Comparison of joint angle of knee joint during gait with loads

Plane Okg Skg 10kg 15kg F p
Susittal IC 6.62£2.71° 6.8242.14° 8.80:+2.18° 9.05+3.35° 3.51 02%
agitta
£ PS 28.1342.84° 27.40+7.12° 25.07+3.24° 22.20+3.48" 527 .00%
. | 1C 0.76+3.73 0.39+3.91 0.03+£3.76 1.07+4.38 21 .89
rontal
PS 7.33+8.40 4.50+9.29 4.44+6.90 4.23+7.51 .50 .68
1C -8.16+8.08 -6.82+7.87 -5.78+8.30 -4.68+9.52 46 1
Transverse
PS -4.83+8.03 -3.35+£8.92 -3.66+£9.23 -3.60+8.04 .09 97
*p<.05, IC: initial contact, PS: preswing
Table 4. Comparison of joint angle of knee joint during gait with loads
Plane Okg Skg 10kg 15kg F p
Saittal (¢ -3.95+3.62 -4.414£2.76 -3.10+4.17 -3.19+4.15 42 74
agitta
£ PS -7.86+4.89 -10.05+6.08 -5.86+6.99 -6.03+4.53 1.76 .16
1C 1.51+1.88 1.21+£2.26 1.57+1.64 1.49+2.42 .09 97
Frontal
PS 2.19+2.96 0.70+2.95 1.50+1.92 1.3543.27 71 .55
IC -7.71£8.25 -5.62+11.71 -8.64+9.47 -6.66+9.29 27 .85
Transverse b b b
PS -15.47+6.15% -9.49+6.25 -9.08+5.28 -7.39+3.16 6.50 .00*

*p<.05, IC: initial contact, PS: preswing
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