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骑行是一项强度大且需要身体各部位骨骼肌协同运作的

踏蹬运动袁下肢肌肉在骑行过程中至关重要咱1暂遥 随着运动科学

的不断发展袁骑行对肌肉激活模式尧能量消耗和生理适应等方

面的研究逐渐引起了越来越多的关注遥 骑行者根据场地条件尧
齿轮组合及其运动目标选择不同的踏频和节奏遥 在功率自行

车上进行不同负荷和速度的蹬踏实验袁 是研究运动性肌肉疲

劳尧运动单位协调性及肌肉功能的有效途径咱2暂遥在骑行过程中袁
由于不同肌肉群在运动中承担着不同的生理功能袁 其疲劳发

展过程可能会表现出显著差异咱3暂遥 因此袁系统地分析下肢各主

要肌肉的激活模式和疲劳进程袁对于了解运动负荷与肌肉反应

之间的关系至关重要遥 对于专业自行车运动员而言袁80 r /min
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不同踏频对骑行时下肢肌肉激活与疲劳特征的影响
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摘 要院 探究不同踏频条件下骑行对下肢肌肉表现的影响遥 以 15 名骑行爱好者为对象袁 采用

MONARK 功率自行车袁分别在 40尧60尧80 r/min 的踏频下完成 6 km 骑行遥通过表面肌电系统袁记录骑行前后各

5 个连续蹬踏周期的肌电信号袁提取均方根值渊RMS冤与中位频率渊MF冤评估肌肉激活水平及疲劳特征袁并监测

心率遥 采用单因素重复测量方差分析和配对样本 t 检验袁分析肌电数据和心率变化遥 踏频显著影响下肢

肌电特征遥股直肌渊RF冤RMS 和 MF 均随踏频增加而显著上升袁60尧80 r/min 时显著高于 40 r/min渊 <0.05冤袁反映

出更高的肌肉激活水平袁同时高的骑行踏频会引致心率显著升高遥 相比之下袁低踏频渊40 r/min冤骑行后肌群

RMS 升高尧MF 下降袁更易诱发疲劳遥 踏频影响下肢肌肉激活水平与疲劳特征袁高踏频增加股直肌的激活

并伴随心率升高袁低踏频更易诱发多肌群疲劳袁肌肉表现具节奏依赖性遥
关键词院 自行车曰疲劳曰表面肌电曰肌肉表现

中图分类号院 G872.3 文献标识码院 A 文章编号院 1003-983X渊2026冤02-0063-08
DOI院10.20185/j.cnki.1003-983X.2026.02.012

Effects of Different Cadence Frequencies on Lower Limb Muscles Activation and Fatigue
Characteristics During Cycling

WU Hanbing1袁 SUN Yang1袁 LIU Jiujiang1袁 KOU Danyang1袁 FANG Yuling1袁GAO Yuan1袁2
渊1.Yanshan University袁School of Physical Education袁 Qinhuangdao Hebei袁066004曰2.Yanshan University袁 Key Laboratory of Intelligent

Rehabilitation and Neural Regulation of Hebei Province袁 Qinhuangdao Hebei袁 066004冤
Abstract院 Objective院 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袁 60袁 and 80 r/min.Surface
electromyography渊sEMG冤signals were recorded for five consecutive pedaling cycles before and after cycling. The root mean square渊RMS冤
and median frequency渊MF冤were extracted to assess muscle activation levels and fatigue characteristics袁 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 渊RF冤
increased significantly with higher cadences袁 with values at 60and 80 r/min being significantly greater than those at 40 r/min渊 <0.05冤袁
indicating a higher level of muscle activation. Furthermore袁 higher cadences led to a significant increase in heart rate. In contrast袁
muscle groups after low-cadence渊40 r/min冤cycling exhibited increased RMS and decreased MF袁 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袁 whereas a lower cadence is more
likely to induce fatigue in multiple muscle groups. Muscle performance exhibits a rhythm-dependent response to pedaling cadence.
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