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< Abstract>

An Attempt to Quantitatively Assess Equilibrium Reactions.

Hitoshi ASAI, RPT, Mitsutoshi KAWAMURA, RPT, Isao NARA, RPT,

Katsuhiko TACHINO, MD

School of Allied Medical Professions, Kanazawa University

The purpose of this study was to attempt a quantitative assessment of equilibrium reactions. We
designed a flatcar that could be horizontally displaced by dropping a 5kg weight attached to a pully. -
The subject was asked to stand on the flatcar which was then horizontally moved 16 cm by the fal-
ling force of the weight. The acceleration of the subject was obtained through an accelerometer
attached to the low back. Then, we measured peak acceleration in longitudinal, lateral, and vertical
directions. The subjects for the study were 37 college students. They were 18 to 33 years old with
an average age of 20.9‘years, and an average weight of 59.3 kg, and an average height of 165.2 cm.

We devided the subjects into five groups: (1) eyes opened, (2) eyes closed, (3) eyes opened
and upper extremities immobilized, (4) eyes opened and neck immobilized, and (5) eyes opened with
both upper extremities and neck immobilized.

Although the eyes opened and eyes closed groups showed significant differences (p<(0.01) on
the first trial, by the sixth trial their accelerations were similar to each other. The eyes opened
group had significantly greater (p<0.05) vertical acceleration and greater (p<0.05) longitudinal ac-
celeration than the eyes opened upper extremities immobilized: group. The eyes opened upper ex-
tremities immobilized group had significantly smaller (p<0.05) vertical accelerati‘ons, significantly
smaller (p<0.05> longitudinal accelerations, and significantly smaller (p<0.01) lateral acceleration
than the eyes opened neck immobilized group. Latencies were 70-90 ms in all groups.

The results suggest that this assessment method of quantitative equilibrium reactions can be ap-

plied in clinical situation, although further studies might be neccessary.
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