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ABSTRACT

H. D. LEE S. C. LEE, Force Depression Following Active Muscle Shortening during Voluntary Contraction
in Human Tibialis Anterior Muscle. Korean Journal of Sports Biomechanics, 2006, Vol. 16, No. 3, pp. 7583,
2006. The purpose of this study was to investigate steady-state force depression following active muscle
shortening in human tibialis anterior muscle during voluntary contractions. Subjects (n = 7; age 24~39 years; 7
males) performed isometric reference contractions and isometricshortening-isometric contractions, using
maximal voluntary effort. Force depression was assessed by comparing the steady-state isometric torque
produced following active muscle shortening with the purely isometric reference torque obtained at the
corresponding joint angle. In order to test for effects of the shortening conditions on the steady-state force
depression, the speed of shortening were changed systematically in a random order but balanced design.
Ankle dorsiflexion torque and joint angle were continuously measured using a dynamometer. During
voluntary contractions, muscle activation of the tibialis anterior and the medical gastrocnemius was recorded
using surface electromyography. Force depression during voluntary contractions, with a constant level of
muscle activation, was 12 %, on average over all subjects. Force depression was independent of the speeds of
shortening (138 + 2.9 %, 103 + 26 % for 15 and 45 deg/sec over 15 deg of shortening, respectively). The
results of this study suggest that steady-state force depression is a basic property of voluntarily-contracting
human skeletal muscle and has functional implication to human movements.

KEYWORDS: MUSCLE CONTRACTION, FORCE-LENGTH RELATIONSHIP, HUMAN SKELETAL MUSCLE,
VOLUNTARY CONTRACTION, HISTORY-DEPENDENT PROPERTY
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