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Yusuke Oyama', Toshio Murayama® and Tamaki Ohta® : Influence of difference in the quantity of

exercise that affects the dynamic postural control ability and physical function

Abstract : Exercise prevents a decline in physical function and leads to the fall prevention. Exercise is categorized into
individual and group exercise and tailor-made exercise programs according to the functional level change responses
for the fall prevention. In this study, we revealed the influence of difference in the quantity_of exercise that affects the
dynamic postural control ability and physical function in tailor-made exercise programs for the middle-aged people.

Subjects including 49 middle-aged people consist of 19 men and 30 women who tailor-made exercise programs are
conducted more than 3 months. The quantity of exercise is calculated-based on 3 month exercise past and, subjects are
categorized into high and low group by the quantity of exercise. The unstable tilt board is used for measuring dynamic
postural control ability. In addition, we conducted 4 physical test (Hand-grip strength, 30-sec chair stand test (CS-30), Sit
and reach, Functional reach test (FRT)).

As a result, high group is better than low group muscle strength and flexibility, and the higher the quantity of
exercise. On the other hand, dynamic postural control ability was similar for the high group and the low group, and
there was no relationship with the quantity of exercise. Therefore although muscle strength and flexibility affected
by the quantity of exercise, it was suggested that dynamic postural control ability may be affected by factors such as
exercise content and exercise intensity among the quantity of exercise.

Key words : quantity of exercise, dynamic postural control ability, physical function, tailor-made exercise program
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Figure 3. Trial of the dynamic postural control ability
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Table 1. Descriptive data of subjects

High(n=24) Low (n=25)

Mean=SD Meanzsp PV B
< Characteristics >
Age (year) 58.4=%9.1 59.2%8.9 0.522 0.090
Men / Women * (n) 11/13 8/17 0.321 0.142
Height (cm) 161.4%9.7 159475 0.416 0.235
Body weight (kg) 64.4%+11.0 68.6+18.8 0.596 0.074
BMI (kg/fnz) 24.6+3.4 26.9+6.3 0.134 0.433
< Exercise habits >
QE 24174 8.1%+32 <0.001 0.856
Exercise period (year) 29+138 2714 0.834 0.029
Exercise frequency (times/week) 3.0+0.7 1.8+0.9 <0.001 0.615
Excrcise time _(minute/times) 104.437.8 69.5+21.4 <0.001 1.144
Calorie consumption (kcal/times/kg) 89423 5.0+1.6 <0.001 1979
Exercise intensity (METs) 52=%1.1 4.2+0.8 <0.001 1.056
< Dynarnic postural control ability >
COP sway time (sec) 58%25 4.6x1.9 0.073 0.254
<Physical function>
Hand-grip strength (%) 52.5+9.4 40.9+13.9 0.027 0.651
CS-30 (rep) 33.0%+73 23.6%7.5 <0.001 1.281
Sit and reach (cm) 433%7.7 36.6x7.5 0.003 0.897
FRT (%) 15.7£3.0 13.64.4 0.100 0.485

SD:standard deviation, ES:effect size.

*iyltest

BMI:body mass index, QE:quantity of exercise, COP:center of pressure, CS-30:30-sec chair stand test,
FRT: functional reach test.

Table 2. Correlation coefficients between the exercise quantity and physical function

Exercise period Exercise Exe.mse RE time AE time CE time energy RE energy AE energy CE energy
(yean) Frequency Time (minute/times) (minuteltimes) (minute/times) consumption  consumption  consumption  consumption
2 ({times/week) (minute/times) (kealftimes/kg) (kealtimeskg) (kcal/times/kg) (keal/times/ke)
COP sway time (sec) 0.020 . 0155 0.128 0.187 0.286 -0.139 0.267 0.246 0.324 -0.163
Hand-grip strength (%) 0.128 0.053 0.075 0.200 0.189 -0.147 0.268 ' 0367 . 0.257 -0.162
CS-30 (rcp) 0.182 0406 0263 ..0409 0.263 -0.017 0452 0476 0384 . -0021

Sitand reach (cm) 0075 0304 0351 . 0278 0316 0165 0387 - 0262 0350 | 0149

FRT (%) 0.102 0.166 0.064 -0.031 0273 -0.116 0.249 0.103 0345 1 0102
E::;csﬁ; R‘i;;‘;":)"y A‘i&";":)“y CE;;’ST":)“" QE REQE AE QE CEQE
(METs)

COP sway time (sec) 0276 -0.068 0.219 -0.001 0.248 0.229 0274 -0.054

Hand-prip strength (%) . 0420 | 0205 . 0323 -0.087 0.151 0274 0.122 0.094

€5-30 (rcp) o ©i 0067, 0469 . 0091 | 0545 0634 . 0460 . 0126

Sit and reach (cm) 0037 0.269 0089 0426 0275 . 0395 ;0332

FRT (%) 0099 i 0345 1 0.008 0.232 0.193 0.260 -0.024

COP: Center of pressure, CS-30:30-sec chair stand test, FRT: Functional reach test, QE: quantity of exercise.
i p<0.05
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Figure 5. The result of exercise time and exercise intensity by the exercise type
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