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The purpose of this study was to examine the differences in kinetics between 6 months of re-
habilitation training and 12 months of rehabilitation training after total hip arthroplasty. 10 unilateral
THA participants performed kinetic tests. Three dimensional kinematics and hip flexors and abductors
electromyography (EMG) were collected during each trial. T-test was used for statistical analysis
(p<0.05). There was no significant difference in EMG data between the two groups, but the mean
comparison EMG data was higher in the 12 months rehabilitation training group than the 6 months
rehabilitation training group. The moment value was found with motion-dependent interaction ana-
lyzing method which was used by Feltner and Dapena. There was no significant difference between
moment values of the two groups. There was no significant difference between ground reaction forces
of the two groups; however, there were some differences shown in Fz (vertical reaction force) between
the two groups (8921104 N, 820487 N). The first peak impact force was about 9% lower in the 12
months group compared to the 6 months group. The second peak active force was nearly equal be-
tween the two groups. More research is necessary to determine exactly what constitutes optimal re-
habilitation training biomechanics for patients with total hip arthroplasty.
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Fig. 1. Normalized RMS EMG of Flexor muscles of hip joint.

*RMS: root mean squared.
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Table 1. RMS EMG of Rectus femoris and iliacus of THA limbs in four angular intervals from 150° to 90° of hip flexion movement

Muscle Month 150° 130° 110° 90°

Rectus femoris 6 0.35£0.13 0.71£0.07 0.92+0.17 1.37+0.14
12 0.63£0.06 1.01+0.07 1.31+0.78 1.50+0.10

Iliacus 6 0.18+0.07 0.2840.05 0.43+0.05 0.51+0.04
12 0.21+0.05 0.35+0.03 0.57+0.02 0.69+0.07
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Fig. 2. Normalized RMS EMG of abductor muscles of hip joint.
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Table 2. RMS EMG of gluteus minimus and gluteus medius of THA limbs in four angular intervals from 0° to 45° of hip abduction

movement
Muscle Month 0° 15° 30° 45°
Gluteus minimus 6 0.09+0.01 0.11+0.02 0.19+0.07 0.21+0.05
12 0.11£0.02 0.17+0.03 0.25£0.02 0.37£0.08
Gluteus medius 6 0.11+0.05 0.1940.05 0.25+0.04 0.38+£0.03
12 0.28+0.03 0.39+0.02 0.45+0.05 0.51+0.04

*RMS: root mean squared.
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Table 3. Moment (Nm) during one up-stair (sec)

Force platform data
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Month 0.25 0.50 0.75 1
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12 72.23+10.89 99.39+£21.04 117.52+20.37 158.40+29.64
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Fig. 3. Moment during one up-stair.
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Fig. 4. Force platform data during walking.

Table 4. Force platform variables

Variables 6 Month 12 Month
Maximum M/L (Fy) force [N] 109+45 105+28
Maximum A/P (Fx) force [N] -107+21 175433
Maximum vertical (Fz) force [N 8924104  820+87

Support foot contact time [sec] 0.62+0.021  0.65+0.092

M/L medio/lateral force (Fy).
A/P anterior/posterior force (Fx).
(-) Direction.
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