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The purpose of the present study was to understand the modulation of
muscle-tendon complex under variable conditions by direct measurement of Achilles tendon force and
its length changes as well as the finite element simulation. The results clearly showed that: (1)
tendon stiffness and load adjustments cannot regulate the pre-programed muscle activation but affect

the post-impact activation and its timing; (2) the specific musculoskeletal characteristics of
lower-leg for elite-level Kenyan runners, who can utilize tendon elasticity, can be common feature
among Kenyans rather than the results of the specific training adaptation of elite-level Kenyan
runners; (3) muscle and tendon adapted to specific asymmetric movements and the repaired ruptured
Achilles tendon cannot fully modulate functionally during the pre-programed preparation phase of
dynamic movements and this poor modulation to asymmetric muscle-tendon complex may be one of the
risk factors for tendon rupture.
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