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The dynamics of muscle activity during adduction and abduction
of the shoulder while in a supine position in the water
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Abstract

Two tasks of aquatic exercise for individuals with shoulder pain are to strengthen
the intrinsic muscles of the shoulder while gradually increasing joint range of
motion. Few studies have measured muscle activity while a subject is floating. Thus,
the current study compared muscle activity during adduction and abduction of the
shoulder while in a supine position in the water to muscle activity in a standing
position on land. Subjects were 4 healthy young men (mean age: 20.0 years, mean
height: 1735 cm, mean weight: 70.5 kg). A total of 8 muscles were tested: the right
deltoid (at its center), the pectoralis major, the left and right erector spinae, the left
and right external obliques, and the left and right vastus medialis. These muscles
were examined with a focus on laterality. In this study, one exercise consisted of
adduction and abduction of the right shoulder in a standing position on land. In
another exercise, the subject and the tester joined hands while in water and while
the subject had a 1-kg float attached to each ankle, the left wrist, and the torso. The
tester passively adducted the subject’s shoulder while standing still. During
abduction, the tester moved away from the subject. The speed of every exercise was
standardized to 40 Hz using a metronome. The water temperature was 34C, and
the water level was 90 cm. Activity of the deltoid was greater on land, and activity
of the pectoralis major tended to be greater while in a supine position in the water.
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