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The Relationship between the Postural Stability and the Relative
Muscle Load of Lower Limbs in Upright Stance

Katsuo FUJIWARA, Haruo IKEGAMI and Morihiko OKADA

The purpose of this study was to investigate the relationship between the postural stability and the
relative muscle load (RML) of lower limbs, while maintaining various standing postures with the center of
foot pressure (CFP) at given anteroposterior positions in foot sole. Twenty-nine university male students,
aged from 18 to 23 years, were induced to maintain the standing posture on a force platform (stabilometer)
The CFP fluctuation and the EMN of M. soleus,

M. abductor hallucis and M. tibialis anterior were simultaneously measured.

for 20 seconds, on condition of open eyes and closed stance.
The postural stability and the
RML were evaluated by the trace length of CFP fluctuation and the ratio of the integral value of EMN in
standing to in maximum isometric muscle contraction, respectively. The CFP position was shown in relaive
distance (%) from the hindmost position of the heel, regarding the foot length as 100%.

" When the CFP located in the range of 30-60%, no correlation was found between the postural stability
and the RML. In the backward CFP position beyond 30%, the postural stability showed high correlation
(0.606-0.726) with the RML of M. tibialis anterior. In the forward CFP position beyoud 609, the postural
stability showed significant correlation (0.376-0.512) with the RML of M. soleus, but in the CFP position of 65%
In the forward CFP
position beyond 709, the postural stability correlated slightly higher with the RML of M. abductor hallucis
(0.490-0.573) than that of M. soleus (0.430-0.512).

and 70%, it did not show, significant correlation with that of M. abductor hallucis.

These suggested that under compafatively large muscle

load of lower limbs, the stability of standing posture was affected by its RML.
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Fig. 2 Means and standard deviations of the
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