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Development of apparel that augments lower leg muscular strength

by supporting bi-articular muscle function under closed kinetic chain conditions
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Abstract
The electrical activity of rectus femoris is inhibited
during simultaneous closed kinetic chain (CKC)
extension of hip and knee joints. A seating belt is a
simple portable sitting aid for patients suffering from
lower back pain. The straps of this device compensate
for the action of rectus femoris (a bi-articular muscle),
thereby easing the strain on the patient. The belt
essentially works by supporting the co-contraction of the
quadriceps and hamstrings upon standing. During this
action, the seating belt activates the hamstrings, thereby
disallowing hip joint flexion. Unfortunately, because the
seating belt is not elastic, the patient cannot completely
extend the hip and knee joints. Our objective was to
develop apparel to augment lower leg muscular strength
by improving upon the current seating belt design.
Using Thera-Band and Thera-Tube, we designed spats
that remained flexible over the entire anterior surface
of the thigh. When participants donned these exercise
spats, we observed that the muscle activity of the lower
leg was activated during CKC conditions. We propose

that if patients wore these spats, it would strengthen the
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muscles of their lower extremities while performing daily
activities such as walking or standing. We also expect
these exercise spats to help maintain the physical health

of the elderly.
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