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EFFECTS OF PHYSICAL EXERCISE IN A BODY WEIGHT SUPPORTED
(BWS) ENVIRONMENT ON LOWER LIMB MUSCLE ACTIVITIES
AND RANGE OF MOTION (ROM) IN PEOPLE WITH SEVERE
MOTOR AND INTELLECTUAL DISABILITY (SMID)

Ken-ichi Okuda

Cognitive and Molecular Research Institute of Brain Diseases Kurume University
Department of Rehabilitation, Medical and Welfare Center, Saint Joseph’s Home

Effects of physical exercise in a BWS environment on lower limb muscle activities and
ROM were examined with regard to people with SMID. The subjects were 20 inpatients
of 20-year-old or older in our center who were diagnosed as spastic quadriplegia and
whose motor function level was bedridden or sedentary. A belt with a hook was attached
to the body, an elastic rope was fixed to the hook of the belt as well as a lateral frame,
and 3/4 of the body weight was supported by using multiple ropes. Thereafter, the
flexion and extension movements of lower limbs with vertical rhythmic physical exercise
by utilizing the flexibility of the rope were assisted by two physical therapists for 10
minutes. The muscle activities of tensor fasciae latae, gluteus medius, gluteus maximus
and adductor longus muscles during the exercise were classified into the active and non-
active phases, for comparison. In addition, the muscle activities of medial hamstrings as
well as ROMs in both hip and knee joints in bilateral were compared between pre- and
post-exercise. The comparison of the muscle activities were conducted by calculating the
integrated electromyograms. As a result, significant muscle activities (p<<0.01) were
found in the active phase of the four muscles respectively, and the muscle activity of the
medial hamstrings was significantly decreased (p<{0.01) in the post-exercise. In addition,
ROMs in flexion, extension, abduction, external rotation and internal rotation of both hip
joints and in extension of both knee joints were significantly enlarged (p<<0.01) in the
post-exercise. As described above, it 1s indicated that physical exercise in a BWS
environment has effects of inducing the muscle activities of monoarticular muscles
paralyzed following injury of the central nerve in normal environment, impairing the
activities of the hamstring muscles in hyperkinesia to ameliorate spasticity, and enlarging
hip and knee ROMs.
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