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Frozen shoulder, which causes shoulder joint stiffness, is a frequent
pathologic shoulder found in middle aged females. Shoulder joint stiffness might
lead to abnormal movement and muscle control of scapula, especially, upward
rotation. The study of kinematics and muscle activities of scapular upward rotator in
subjects with shoulder joint stiffness is essential to understand the abnormal
movement pattern of shoulder. This study investigated the glenohumeral angle (GA)
in degrees, scapular angle (SA) in degrees, ratio of glenohumeral to scapular angles
(GA:SA) and muscle activities measured by percentage of maximum voluntary
contraction (%MVC) in scapular upward rotator (upper trapezius and serratus
anterior muscles) in subjects with shoulder joint stiffness during arms abduction in
the scapular plane.

Sixteen female subjects with one side of shoulder joint stiffness, aged from
51 to 67 years participated in the present study. Video cameras and
electromyography were used to detect GA, SA and muscle activities while arms
were at rest and abducted at 30, 60, 90, and 120 degrees in the scapular plane. The
data of movement and muscle activities were compared between limited and non-
limited sides and among different angles of arm abduction.

The results showed that GA and SA were significantly different between
limited and non-limited sides at arms abduction of 60, 90, and 120 degrees (p<0.05).
In the limited sides, GA increased but SA decrease.d When GA:SA were compared,
the ratios were not significantly different between limited and non-limited sides but
the ratios tended to decrease in the limited side. %MVC of upper trapezius and
serratus anterior muscle activities in the limited sides were inclined to increase but
they were not significantly different between limited and non-limited sides. The
results of the study indicated that GA, SA and muscle activities were significantly
different among the angles of arm abduction (p<0.05).

In conclusion, the shoulder joint stiffness would lead to an increase in
scapular upward rotation and muscle activities of upper trapezius and serratus
anterior muscles. The GA, SA and muscle activities were different among the angles
of arm abduction. For further studies, it would be interesting to study the effect of
shoulder joint stiffness in other scapular rotators; middle trapezius, lower trapezius
or the rotator cuff muscles. Furthermore, similar studies in dynamic movement
pattern should be explored.
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