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Relationship between falls and motor function including
body sway in elderly women.

Tamotsu NAKATSUCHI, PhD., Hisayoshi MURANISHI, PT,
Naohumi MATSUSHITA, MD., Kunio TAKAOKA, PhD.

Abstract

We measured motor functions of elderly women who could walk alone, and divided them into
two groups, fall group and non-fall group. We examined differences of motor functions between
the two groups. We especially paid attention to the displacement of the center of gravity in walk-
ing calculated from ground reaction force.

From our results, we recognized a significant difference in FFD. The fall group declined in
muscular strength, but there was not a significant difference. There was also no significant differ-
ence in displacement of the center of gravity.

We concluded that two variables, that is “timed up and go test” and lateral displacement of
the center of gravity, are adequate measurement items which represent motor function of elderly
women.

Key words : Center of gravity, Fall, Motor function, Ground reaction force.
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# 3. Correlation between each variables.
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Application of portable motion analysis apparatus for the functional
assessment before and after total hip arthroplasties.

Naofumi MATSUSHITA, PhD., Hirotsugu OHASHI, PhD., Shinji IMAKUBO, Tamotsu NAKATSUCHI, PhD.,
Shigeyuki INOUE, Shinji TANAKA, Hiroshi YAMAMOTO, Kunio TAKAOKA, PhD.

Abstract

Many motion analysis apparatus are installed in particular institutes, thus there is a limitation
in clinical application. We developed a portable motion analysis apparatus that can to measure the
movement of the center of gravity of the body elsewhere even in outdoors. The portable motion
analysis apparatus has three axial acceleration sensors. Data are sent by wireless to a personal
computer and are analyzed to evaluate affected/unaffected support ratio, stance width and walk-
ing speed.

We used this apparatus to evaluate these three parameters in twelve patients before and af-
ter total hip arthroplasties. The affected/unaffected support ratio increased from 73.5% before
operation to 88.4% at the end of functional exercise program. The stance width decreased from
10.9 log power to 10.1 log power and the walking speed increased from 0.63m/s to 0.79m/sec,
respectively.

From these results, the walking ability before and after total hip arthroplasty can be evalu-
ated quantitatively and objectively. This portable motion analysis apparatus has a possibility for
quantitative evaluation of the results of functional exercise on various diseases.

Key words : Portable motion analysis apparatus, Total hip arthroplasty, Functional assessment.
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able to measure the movement of the center of gravity of the
body elsewhere even in outdoor. Data are sent by wireless to
personal computer.

Motion analysis

Acceleration wave

\analysis

Realtime monitor

Three axial acceleration wave
Estimated position

2. Data are sent by wireless to personal computer and are ana-
lyzed to evaluate affected/unaffected support ratio, stance
width and walking speed.
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4. The affected/unaffected support ratio in-
creased from 73.5% before operation to
88.4% at the end of functional exercise
program.
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B 5. The stance width decreased from 10.9

log power before operation to 10.1 log
power at the end of functional exercise

Parallel bars Crutch Cane
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B4 6. The walking speed increased from
0.63m/s before operation to 0.79m/sec
at the end of functional exercise program.
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