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COOPERATIVE THORACIC, LUMBAR, AND PELVIC MOVEMENTS
DURING ARM ELEVATION IN NORMAL ADULTS

Shinichi CHIBA

Showa University Faculty of Health and Medical Sciences Graduate School of Health Sciences

Noboru SEKIYA and Tetsuo MIYAGAWA

Showa University Faculty of Health Sciences Department of Physical Therapy

Abstract —— The purpose of this study was to clarify the contribution of thoracic, lumbar, and pelvic
movement to arm elevation and the cooperative relationship between each segment. Nine healthy adult
male subjects (28 =54 years old) attended this investigation. They performed bilateral shoulder flexion
and abduction while seated. Humeral, thoracic, lumbar, and pelvic kinematics were measured with a
three-dimensional motion analysis system. In shoulder flexion, the thoracic extension angle increased
quadratically against the shoulder flexion angle, with larger thoracic extension in the last half. In the
shoulder abduction, thoracic extension increased with shoulder abduction linearly. Slight lumbar and pel-
vis movement was observed during shoulder flexion, with no such motion during shoulder abduction.
However, low to moderate correlations between thoracic, lumbar, and pelvic movements were observed
both in shoulder flexion and abduction. These results suggest that thoracic extension contributes direct-
ly to shoulder flexion, and indirectly to shoulder flexion and abduction through adjusting the shape of the
thoracic articular surface of the scapulo-thoracic joint. In contrast, lumbar and pelvic movements are
thought to counteract the antero-posterior sway of center of gravity (COG) of the upper body due to
arm elevation and thoracic extension.

Key words: shoulder elevation, vertebral motion, thoracic extension, lumbar extension, pelvic anteversion
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