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Correlations between pronation angle and EMG fatigue
indices of biceps femoris muscles during treadmill walking of

pronated foot subjects

Jongchil Won, Kiyoung Lee*
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Abstract The pronation foot can increase muscle activity, and may result in muscle fatigue and
overuse syndromes. This paper aims to examine the relationships between muscle fatigue
indices and pronation angles (PRA) larger than 20° for pronated foot subjects. Twelve subjects
in the 15-61 age range were participated, and EMG of their biceps femoris were measured
during treadmill walking at 4.5 km/h for 30 seconds. Slopes of the median frequency and the
magnitude in the low frequency band were estimated respectively as muscle fatigue indices
(MFIs). We hypothesized that the relationships between MFIs and PRA for the subjects in this
paper be similar to those for normal ones. The test results demonstrated that we could obtain
the significant correlation coefficients between MFIs and PRA (r)0.60; p<0.05).
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Table 1. Subject’ demographic data and pronation
angles.

Alyr) W(g) | H{m) | PRA()
Min 15 45.0 150.0 22.0
Max 61 110.0 180.0 26.3
Mean 39.4 66.5 163.6 241
SD 14.0 22.6 10.5 1.1

A: age, W: body weight, H: body height,
PRA: (rear foot) pronation angle
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Fig. 1. EMG measure during treadmill walking.
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Fig. 2. EMG signal of biceps femoris muscles during

treadmill walking
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