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Effects of Upper Limb Balance Training by Sitting on Standing Postural Control
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Abstract: A few studies have reported that training in sitting posture using the upper limbs improved standing postural control.
Although these studies suggested that the balance training on the arms effected standing postural control, free motion of the
trunk and head were included. Therefore, the mechanism of the improvement remains unclear. The purpose of the present
study was to investigate the effects of arm balance training on standing postural control. Ten subjects were assigned into two
groups randomly and asked to perform balance exercise on the arm with and without restraint of trunk and neck motion. The
position of the center of pressure (COP) on the force platform was measured during standing before and after the four week
training. As the result, anterior-posterior range of COP trajectory was decreased in the both groups. The improvements in the
both groups would have been derived from internal models constructed by the training.
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Fig. 2.1 With restraint exercise
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Fig. 2.2 Without restraint exercise
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Fig. 2.3 Experiment protocol
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Fig. 3.1 Anterior-posterior range of the COP trajectory during

single-leg standing with eyes open.

Table 3.1 Anterior-posterior range of the COP trajectory
during single-leg standing with eyes open.
Source SS df MS F p F (0.95)
Exercise 0.003316 1 0003316 | 371 0.09 532
pre-post 0.002252 1 0002252 | 813 0.02 5.32
Interaction 0.000009 1 0.000009 | 0.03 0.87 5.32
Error 0.009367 8 0.000894
Error S (A) 0.007149 8 0.000894
Error B xS(A) | 0.002218 8 0.000277
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Fig. 3.2 Mean power frequency of the anterior-posterior
component of the COP trajectory during single-leg standing
with eyes closed.

Table 3.2 Mean power frequency of the anterior-posterior
component of the COP trajectory during single-leg standing
with eyes closed.

Source SS df MS F p F (0.95)
Exercise 0.014928 1 0.014928 0.52 0.49 5.32
pre-post 0.000004 1 0.000004 0.00 1.00 5.32

Interaction 0.034048 1 0.034048 11.00 0.01 5.32
Error 0.253323 8 0.028580
Error S (A) 0.228639 8 0.028580
Error B xS(A) | 0.024685 8 0.003086
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