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Abstract

According to cross-sectional studies, decreased postural stability, assessed by center of press-
ure (COP) sway, has been remarkable over the past 60 years, and has become one of the impairment
factors for quality of life in the elderly. In the present study, in order to determine whether exercise
training, consisting of bicycle ergometer and strength training inhibits decreased postural stability .
for elderly individuals (60 years of age or more), we investigated changes in COP sway and plantar
flexors muscle volume. Healthy male (n=9) and female (n=28) subjects aged 62 to 76 yrs participated
in the present study. Subjects were requested to maintain a quiet standing barefoot position on a
force platform (type 9281B, Kistler) with their eyes opened or closed. Mean velocity of COP (COP

. sway length/time) was calculated from anterior-posterior COP sway from force platform data. From
the spectral analysis of COP sway, low (0 ~— 1 Hz) and high (1 ~10Hz) frequency components of
COP series were extracted. The muscle volume of the plantar flexors muscle group was estimated
from multi-regression analysis based on measured muscle thickness at the lower leg posterior site
using an ultrasonographic apparatus (SSD-500, Aloka). Mean velocity of COP significantly (P<
0.05) decreased due to training, and this was accompanied by a decrease in COP sway high frequency
components. On the other hand, COP sway low frequency components and muscle volume did
not change. These findings suggest that an inhibition of decreased postural stability in the elderly is
not mainly related to muscle volume, but to improvement of a feedback system from somatosensory
function. With respect to the elderly, who have a larger mean velocity of COP, however, postural
stability could be related to muscle volume.

(Jpn. ]. Phys. Fitness Sports Med. 2003, 52 Suppl : 157 ~166)
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Table 1. Changes in estimated musclé volume of plantar flexors and posture
sway parameters pre- and post-exercise training.

pre training post training Residual pre Residual post
Age (yrs) 70.8 £ 1.0 727+ 0.9 - -
Muscle volume (cm®) . 596.2 + 29.9 612.2 + 30.6 -19.5 + 29.7 0.1 £ 30.5
COP velocity (cm/s) OE  1.176 + 0.089 0.917 £ 0.067 * 0.107 £ 0.098 -0.185 + 0.077 *
CE 1.604 + 0.134 1.281 £ 0.109 * 0.178 £ 0.141  -0.182 + 0.119 *

COP low component ((cm/s)?) OE 0.0710 + 0.0093  0.0611 =+ 0.0076 - -
CE 0.0853 + 0.0168 0.0838 + 0.0134 - -
COP high component ((cm/s)?) OE  0.0050 + 0.0010 0.0032 + 0.0005 * - -
CE 0.0125 £ 0.0029  0.0082 £ 0.0017 * - -

*indicates siginficant difference (P<0.05) from pre training value. Residual pre
and Residual post indicate residual about regression line of pre- and post-training,
respectively. OE : open eyes, CE : closed eyes.
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Fig. 1. Individual values of estimated muscle volume of plantar flexor muscle group (A),
mean velocity of COP with open (B) and closed eyes(C) during physical training.
Thick and thin lines indicate mean and individual values, respectively. Solid and
broken lines indicate linear regression line and standard deviation obtained from 7ef.
Kouzaki et al. (2000), respectively.
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Fig. 2. Relationship between residual about regression line of estimated muscle volume of

plantar flexor muscle group (A), mean velocity of COP with open (B) and closed eyes
(C) in pre training and change rate from pre to post training values.
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Table 2. Results of multi-regression analysis.
Independent variable R?
Dependent variable COP low component COP high component
COP length (OE) 0.979 <0.001 * 0.661 *
COP length (CE) 0.184 <0.001 * 0.749 *

% : siginficance (P<0.05)
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mated muscle volume of plantar flexor muscle group. Closed and open symbols indicate
under and over 60 years, respectively. Broken lines indicate upper limit of 1.96 stan-
dard deviation of mean velocity of COP in elderly persons (over 60 yrs). Modified from

ref. Kouzaki et al.(2000).
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