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Abstract

The dynamic equilibrium function in the old was compaired with that in the university
atndents (the voung) and was investigated the correlation to the physical fitness factors. The
number of old subjects were 61, aged from 62 to 78 years. The results were follows:

1) We measured @ the tracking ability of foot pressure center to a visual target, @ the
equilibrium function while vibrating a floor in anteroposterior direction and @ the equilibrium
reaction when a floor was quickly inclined in anterior or posterior direction. In all measurements,
the ability of the old was inferior to that of the young, especially in posterior direction and in
female. The correlation coefficients among three measurements were not significant, expect the
correlation between @ and a reaction in anterior tilt of ®.

2) We measured (1) morphology, (2) flexibility, (3) lower leg muscle strength, (4) body reaction
time and (5) joint angular sensation. The items which the ability of the old was remarkably
inferior to that of the young were upper leg girth in (1), hip extension in (2), plantar flexion in 3),
start time in (4) and shoulder abduction and flextion in (5). )

3) The factors of physical fitness which showed a significant correlation coefficient to the
equilibrium function were plantar flexion and shoulder abduction sensation in @, %fat and plantar
flexion strength in @, shoulder flexion sensation and trunk flexion sensation in anterior tilt of @
and plantar and dorsal flexion range and shoulder flexion range in posterior tilt of ®.
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Fig. 5 Mean error in each subrange of CFP tracking
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Table 1. Correlation coefficients among items for equilibrium function.

Vibration "Tilt (ant.) Tilt (post.)

Male .

CFP tracking 0.221 0.548 % * 0.266

Vibration —0.001 0.098

tilt (ant.) . 0.673% *
Female '

CFP tracking 0.121 0.248 0.158

Vibration ) —0.164 —0.195

tilt (ant.) 0.369

* %p<0.01
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Table 2. Comparison of some items for physical fitness between elder and young subjects
(elder) ! (young)
male famale i male female
Item mean (ration) S.D. mean (ratio) S.D. ; mean S.D. mean S.D.

Blood pressure

(mmHg) i
Diastolic 78.9 (1.09) 13.41 79.2 (1.10) 14.58 i 72.7* 9.90 72.3* 8.70
Systolic 143.0 (1.13) 19.05 138.8 (1.18) 18.97 §126.6 * 10.60 117.3 * 10.90

Physique (cm)

Height 159.2 (0.92) 5.57 146.6 (0.92) 4.98 §172.7 5.98 159.2 4.96
Sitting height 84.4 (0.93) 3.18 78.9 (0.94) 2.83 90.7 * 3.67 83.9* 4.32
Upper limb length 52.8 (0.95) 2.02 48.5 (0.95) 2.10 55.8 2.60 51.0 2.30
Leg length 73.1 (0.93) 4.81 69.1 (0.93) 3.63 79.0 4.12 74.0 3.56
Lower leg length 37.6 (0.92) 1.94 35.0 (0.92) 2.38 40.9 2.37 38.0 1.49
Upper leg girth 38.8 (0.75) 3.85 39.4 (0.78) 3.52 i 51.9 ** 4.63 50.8 ** 3.75
Lower leg girth 31.5 (0.88) 2.72 31.1 (0.90) 3.23 35.7 ** 2.73 34.7 ** 2.15
Foot length 23.8 (0.94) 0.95 21.9 0.94), 0.71 25.4 1.02 23.2 1.06
Foot breadth 10.0 (0.98) 0.61 9.2 (0.99) 0.49 ; 10.2  0.47 9.3  0.41
Foot girth 23.2 (1.00) 1.24 21.2 (0.98) 0.88 23.2 1.07 21.6 0.99
Weight (kg) 55.5 (0.88) 8.53 46.5 (0.89) 6.71 62.9 ** 8.75 52.0 ** 6.35
Body fat (%) 15.6 (1.04) 4.64 25.2 (1.06) 6.91 | 15.0 ** 4.91 23.8 ** 5.39
Lean body mass (kg) 46.5 (0.88) 5.37 34.4 (0.87) 3.11 52.8 ** 5.61 39.5 ** 3.46

Flexibility .

(doaantar flex. 23.5 (0.85) 6.73 20.2 (0.82) 4.11{27.7 8.8 245  5.75
Dorsal flex. (degree) 15.3 (0.97) 4.82 15.0 (0.89) 4.21 15.7 3.92 16.8 2.33
Hip flex. (degree) 72.5 (0.96) 10.14 65.3 (0.88) 12.04 75.7 7.87 174.2 9.82
Hip ext. (degree) 16.8 (0.59). 5.40 16.8 (0.50) 6.90 28.4 . 5.18 33.9 4.45
Trunk flex. (cm) —4.2 11.38 8.7 6.47 0.4 8.08 9.8 11.17

Muscle strength : L i
Plantar flex. (kg) 81.9 (0.78) 14.95 57.8 (0.66) 12.61 §105.3 **19.95 88.0 ** 15.87
Dorsal flex. (kg) 19.5 (0.84) 4.52 16.2 (0.98) 2.98 23.1** 4.61 16.6 ** 3.38
Plantar flex./W 1.49(0.89) 0.219 1.23(0.73) 0.258§ 1.68** 0.289 1.69** 0.303
Dorsal flex./W 0.36(0.97) 0.093 0.35(1.09) 0.080§ 0.37** 0.079 0.32** 0.076

Body reaction time : '
msec) :

Start time 279.5 (1.68) 69.42 278.2 (1.61) 70.25 2166.5 17.61 172.9 15.89
Movement time 228.0 (1.39) 29.68 234.8 (1.36) 38.22 ;164.0 19.75 172.6 21.79
Reaction time 507.5 (1.54) 90.44 510.0 (1.48) 100.25 2328.8 31.75 345.5 29.95
Sensibility (degree)
Shoulder abd. 8.0 (3.64) 5.27 6.6 (4.40) 4.45 2.2 2.31 1.5 1.11
Shoulder flex. 7.3 (2.92) 4.0 6.1 (2.54) 3.96 2.5 2.08 2.4 1.66
Trunk flex. 3.3 (1.14) 2.48 3.2 (2.00) 3.07 2.9 2.45 1.6 1.62
Hip flex. 3.5 (2.50) 2.24 2.3 (1.35) 1.91 1.4 1.27 1.7 1.65
Ankle plant. flex. 4.8 (1.07) 3.02 3.5 (0.56) 3.48 bo4s 2.35 6.3 4.73

t O RRBIRFREFHRE (1989) | BERADKIEEM (O 487), TBREMER, ®ELEE
*OBRBER, ShL W (1992) ¢ BHKIE@ LA L —=2 7, BABEY—EZ, MRk DIE



TN - ST - S - O - IWRRATE - Wb - ERRE

Table 3. Items which show a significant correlation to total mean error of CFP tracking.

Male Female
Item r p Item r p

Lower leg length —0.578<0.01
Foot length —0.611<0.01

Str. plantar flex. —0.466<0.05 Str. plantar flex. —0.340<0.1

Str. plantar flex./W —0.594<0.01

Body reaction time 0.474<0.05

Sens. shoulder abd. 0.332>0.1 Sens. shoulder abd. 0.542<0.01

Sens. shoulder flex. 0.376<0.1
Sens. hip flex. 0.419<0.05

Table 4. Items which show a significant correlation to CFP mean speed in floor vibration.’

Male Female
Item r p Item r p
Height —0.438<0.05
Sitting height —0.406<0.1
Weight —0.653<0.01 )
Lower leg length —0.407<0.1
Upper leg girth —0.674<0.01
Lower leg girth —0.593<0.01
Foot breadth —0.346<0.1
Foot girth —0.529<0.05
Body fat (%) —0.512<0.05 | Body fat (%) —0.351>0.1
Lean body mass —0.614<0.01 .
' Hip flex. range —0.419<0.1
. Trunk flex. range —0.377<0.1
Str. plantar flex. —0.551<0.01 Str. plantar flex. —0.477<0.05
Str. plantar flex./W —-0.315>0.1
Str. dornal flex./W 0.433<0.1 ;
| Body reaction time 0.590<0.01
Sens. shoulder abd. 0.390<0.1
Sens. shoulder flex. 0.371<0.1
0.511<0.05

Sens. ankle plant. flex.

Table 5. Items which show a significant to reaction time in platform anterior tilt.

Male Female
Item r o) Item r P
Leg length —0.468<0.05
Foot breadth 0.448<0.05
Plantar flex. range —0.442<0.05
Dorsal flex. range —0.331<0.1
Str. plantar flex./W —0.519<0.01
Str. dorsal flex./W —0.328<0.1
Body reaction time 0.372<0.1
Sens. shoulder abd. 0.448<0.05
Sens. shouder flex. 0.346<0.1 Sens. shoulder flex. 0.321>0.1
Sens. trunk flex. 0.304>0.1 Sens. trunk flex. 0.407<0.1
Sens. hip flex. 0.336>0.1
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Table 6. Items which show a signifficant correlation to reaction time in platform posterior tilt.

Male . " Female
) Item r p Item r p
Upper limb length —0.342<0.1
Foot length —0.344>0.1
Leg length —0.391<0.05 : :
Plantar flex. range —0.413<0.05 Plantar flex. range —0.399<0.1
Dorsal flex. range —0.529<0.01 Dorsal flex. range —0.367<0.1
Hip ext. range —0.332<0.1
Trunk flex. range —0.459<0.05
Str. plantar flex./W © —0.375<0.1
Str. dorsal flex./W -0.328<0.1
Movement time —0.409<0.1
Sens. shoulder abd. 0.554<0.01
Sens. shoulder flex. 0.367<0.1 Sens. shoulder flex. 0.358>0.1
Sens. trunk flex. 0.465<0.1
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