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Abstract

Effects of Contraction of Abdominal Muscles on Electromyographic Activities of
Superficial Cervical Flexors, Rib Cage Elevation and Angle of Craniocervical
Flexion During Deep Cervical Flexion Exercise
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Jong-hyuck Won, M.Sc., P.T.
Won-hwee Lee, M.Sc., P.T.
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Dept. of Rehabilitation Therapy, The Graduate School, Yonsei University
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Dept. of Physical Therapy, Inje University

The purpose of this study was to examine contraction of abdominal muscles on surface electromyo—
graphic (EMQG) activity of superficial cervical flexors, rib cage elevation and angle of craniocervical flex—
ion during deep cervical flexion exercise in supine position. Fifteen healthy subjects were participated for
this study. All subjects performed deep cervical flexion exercise with two methods. The positions of two
methods were no volitional contraction of abdominal muscles in hook-lying position with 45 degrees hip
flexion (method 1) and 90 degrees hip and knee flexion with feet off floor for inducing abdominal muscle
contraction (method 2). Surface EMG activities were recorded from five muscles (sternocleidmastoid, an-
terior scaleneus, recuts abdominis, external oblique, internal oblique). And distance of rib cage elevation
and angle of craniocervical flexion were measured using a three dimensional motion analysis system. The
EMG activitiy of each muscle was normalized to the value of reference voluntary contraction (26RVC).
The EMG activities, distance of rib cage elevation, and angle of craniocervical were compared using a
paired t-test between two methods. The results showed that the EMG activities of sternocleidmastoid and
anterior scaleneus during deep cervical flexion exercise in method 2 were significantly decreased compared
to method 1 (p<.05). Distance of rib cage elevation and angle of craniocervical flexion were significantly
decreased in method 2 (p<.05). The findings of this study indicated that deep cervical flexion exercise
with contraction of abdominal muscles could be an effective method to prevent substitute motion for rib
cage elevation and contraction of superficial neck flexor muscles.

Key Words: Contraction of abdominal muscles; Deep cervical flexion exercise; Substitute motion.
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