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Measurement of Angles of Trunk Inclination and Rotation by use of 3D Gyro Sensor
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To evaluate the flexibility of the low back, the maximum angles of trunk inclination and rotation were measured
with three-axis gyro sensors (MDP—-A3U9S, NEC-TOKIN) being able to detect the Eulerian angles; yaw, pitch and
roll. Subjects were 232 female workers (20-59 yr) engaging in social welfare facilities. Each of two sensors was at-
tached to the lumbar spine (L.1) and the pelvis (S1) of the subject. The subject were asked to be in uprightly standing
position at the start, and then to change the trunk position to the limit in the following order: (1) forward bending,
(2) backward bending, (3) left lateral bending, (4) right lateral bending, (5) counterclockwise rotation (twist), and
(6) clockwise rotation. The Eulerian angles were recorded into a personal computer every 100msec throughout
the position changes. Before the position change test above, the current pain in the low back was investigated by a
questionnaire. Except for the trunk rotation, every maximum movable angle of the lumbar spine on the basis of the
pelvis significantly decreased with aging, on average, regardless of the low back pain. The age groups divided every
10 years with the low back pain, on the whole, had smaller averages of the maximum movable angle, as compared
with the same age groups without pain. There were significant differences in the averages of the maximum movable
angle between having the pain and no pain for the forward bending in 40s and the rotation in 20s. It was suggested
that the relationship between the trunk flexibility and the low back pain could be different by age and direction of

position change.
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