Fatigue is characterized by a compensatory interaction
between motor unit firing behavior and muscle force
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Motivation Methods
The literature reports a variety of adaptations in motor unit (MU) firing behavior during muscle fatigue, including a decrease [1] and an  Subjects: Five healthy young (24-33 years old) subjects
increase [2] in MU firing rates. The inconsistency among previous studies is due primarily to the limited number of MUs available for e Muscle: Vastus Lateralis (VL)
analysis, and to the practice of analyzing MU data grouped from different subjects, contractions, and force levels [1,2,3].  Protocol: Voluntary isometric contractions sustained at 30 % MVC for 60 s and repeated to the endurance limit
Aim: establish a clear understanding of MU behavior during fatigue by investigating the firing adaptations of MUs in individual subjects .

Analysis: MU firing rates, MU recruitment threshold, MU action potential (MUAP) amplitude were extracted using the dEMG System

and contractions during a fatigue protocol in the Vastus Lateralis (VL) muscle. from Delsys, Inc (Natick, MA)

Results - Empirical Study Results - Simulation Study

During fatigue, MU firing rates increase, MU recruitment threshold decrease,
and new MUs are recruited

During fatigue, MU firing rates increase, MU recruitment threshold decrease, and
new MUs are recruited in response to decreasing muscle force generation capacity

When the protocol was replicated with a model
[6] that simulates the force and firing behavior of
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Muscle fatigue was simulated as a time-varying
decrease in the amplitude of the MU force
twitches. The force twitch increased only during
the initial 60-s of the fatigue protocol to replicate
muscle potentiation [6].

The increase in MU firing rate is subject-dependent, but the firing rate scheme
remains invariant with fatigue
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