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Effects of Different Cadence Frequencies on Lower Limb Muscles Activation and Fatigue
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Abstract; Objective: To investigate the effects of cycling at different cadences on lower limb muscle performance. Methods Fifteen
cycling enthusiasts were recruited to complete a 6 km cycling task on a MONARK ergometer at cadences of 40, 60, and 80 r/min.Surface
electromyography(sEMG )signals were recorded for five consecutive pedaling cycles before and after cycling. The root mean square(RMS)
and median frequency(MF)were extracted to assess muscle activation levels and fatigue characteristics, while heart rate was monitored.
One-way repeated measures ANOVA and paired sample t—tests were used to analyze the sEMG data and heart rate changes. Results
Cadence significantly affected the SEMG characteristics of the lower limb muscles. Both the RMS and MF of the Rectus Femoris (RF)
increased significantly with higher cadences, with values at 60and 80 r/min being significantly greater than those at 40 r/min(p<0.05),
indicating a higher level of muscle activation. Furthermore, higher cadences led to a significant increase in heart rate. In contrast,
muscle groups after low—cadence(40 r/min)cycling exhibited increased RMS and decreased MF, suggesting a greater tendency for fatigue
induction. Conclusions Cadence significantly the activation levels and fatigue characteristics of lower limb muscles during cycling.
Higher cadences increase rectus femoris activation and are accompanied by an elevated heart rate, whereas a lower cadence is more
likely to induce fatigue in multiple muscle groups. Muscle performance exhibits a rthythm—dependent response to pedaling cadence.
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