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| Abstract |

Purpose: This study aimed to investigate lower extremity muscle activation to the variable weight shift on the affected side of
patients with hemiplegia.

Methods: Eighteen patients with chronic hemiplegia volunteered to participate in this study. All participants performed three
types of weight shift (sideways, forward, and backward) in limits of stability on the affected side. Muscle activation in a paralyzed
leg was measured with electromyography on the gluteus medius, tensor fasciae latae, rectus femoris, and biceps femoris;
furthermore, the attached area was recommended by SENIAM projects. Each weight shift was performed three times, and then
the mean value of the three measurements was analyzed. The data were analyzed by measuring the symmetrically standing position
with the reference voluntary contraction (RVC) and was standardized with the percentage of RVC method.

Results: No significant difference in lower extremity muscle activation occurred according to the three types of variable weight
shift. However, significant differences in lower extremity muscle activation did occur with each weight shift position. In addition,
activation increased at the rectus femoris and decreased at the gluteus medius and tensor fasciae latae.

Conclusion: Hip abductor muscle strength training and variable weight shifts on the affected side must increase to improve

patients’balance and limits of stability.
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Channel Muscles Attached position
1 Gluteus medius  Placed at 50% on the line from the crista iliaca to the trochanter.
. On the line from the anterior spina iliaca superior to the lateral femoral condyle in
2 Tensor facia lata .
the proximal 1/6.
3 Rectus femoris Placed at 50% on the line from the anterior spina iliaca superior to the superior part
of the patella.
. . Placed at 50% on the line between the ischial tuberosity and the lateral epicondyle of
4 Biceps femoris

the tibia.




96 | PNF and Movement Vol. 17, No. 1

U=
3 v|ulH|Z 314

Fig. 1. Posture of weight shifting. a
shift to backward.
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Table 2. General characteristics of subjects

Participants (N=18)

Gender

Male 13

Female 5
Age (yr) 65.39+9.23"
Height (cm) 163.69+8.95
Weight (kg) 63.28+9.89
Onset (month) 76.67+46.71
MMSE-K 2477 + 3.56

Mean+SD'
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Table 3. Difference of muscle fiber activation according to weight shift (%RVC)

Position
Subdivision F P
Side Forward Backward
Gluteus medius 147.84+53.16" 143.48+57.43 144.02+53.75 0.60 0.55
Tensor fascia lata 151.694+73.38 157.00+77.52 151.494+73.86 0.40 0.67
Rectus femoris 220.98+98.06 228.87+113.57 214.38+115.11 1.10 0.34
Biceps femoris 152.09+65.44 160.68+80.08 178.49+78.35 293 0.07
Unit: %RVC, Mean+SD'
Table 4. Difference of muscle fiber activation within weight shift (%RVC)
Muscle
Position F P
GM TFL RF BF
Side 147.84+53.16" 151.69+73.38 220.98+98.06 152.09+65.44 3.46 0.04*
Forward 143.48+57.43 157.00+£77.52 228.87+113.57 160.68+80.08 8.00 0.00*
Backward 144.02+53.75 151.49+73.86 214.38+115.11 178.49+78.35 4.44 0.01*

Unit: %RVC, Mean+SD', p<0.05%*

GM: gluteus medius, TFL: tensor fascia lata, RF: rectus femoris, BF: biceps femoris
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Fig. 2. Comparison of muscle fiber activation within weight shift (%RVC).
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