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Evaluation of dynamic muscle fatigue model to predict

maximum endurance time during forearm isometric contraction
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Abstract  Muscle fatigue models to predict maximum endurance time (MET) are broadly
classified as either ‘empiricall or ‘theoretical. Empirical models are based on fitting
experimental data and theoretical models on mathematical representations of physiological
process. This paper examines the effectiveness of dynamic muscle fatigue model as theoretical
model to predict maximum endurance time during forearm isometric contraction. Forty
volunteers (20 females, 20 males) are participated in this study. Empirical models (exponential
model and power model) and theoretical model (dynamic muscle fatigue model) are used to
compare. Mean absolute deviation (MAD), correlation coefficient (r) and intraclass correlation
(ICC) are calculated between theoretical model and empirical models. MAD are below 3.5%p, r
and ICC are above 0.93 and 0.87, respectively. This results demonstrate that dynamic muscle
fatigue model as theoretical model is valid to predict MET.
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Table 1. Subject demographics and anthropometrics

Variable Mean+SD (range)
Age (yr) 22.1+1.8 (19-26)
Height (cm) 169.3+8.8 (150-187)
Weight (kg) 69.4+12.9 (45.9-110.4)

Body mass index (kg/m?2) 24.4+7.5 (11.4-39.1)
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Fig. 1. MVC measure and isometric contraction of
biceps brachii muscle
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Table 2. Measured MET according to % of MVC (SD:
standard deviation)
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Fig. 2. The measured endurance time and the MET

models accrding to %MVC (EXP: exponential

model, POW: power model, DYN: dynamic muscle

fatigue model)
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Fig. 3. Mean absolute deviation (MAD) between
the measured MET and the MET models
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Table 3. MAD by %MVC sections

Section EXP POW DYN
30-50% 59.2 63.1 58.8
60-80% 17.2 16.8 20.5
30-80% 38.2 40.0 39.6
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Fig. 4. Correlation coefficients (r) and ICC between
the measured MET and the MET models
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Fig. 5. Correlation coefficients (r) and ICC between
the dynamic muscle fatigue model and the other
models
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