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Table 1 Comparison of cycling distance among groups

under different cadences
THEWATIEE / TR TR /

SEYRLH Cohen’s d 8 t{H

km (M +SD) km (M+SD)
SCHA 1 5.11+0.17 5.01+0.18 0.57 1.84
SR 2 5.02+0.19 4.99+0.24 0.14 0.44
X IR ZH 4.95+0.32 4.94+0.33 0.03 0.10

VE: ARIE Cohen W9 ZIAEN], d=0.2: P& F; d=05: PF
Ry d=0.8: KFF,
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Table 2 Comparison of steady-state heart rate among groups under different cadences

T OFFRSE /bpm

THUGLFISME /bpm

SLYRAH (M+SD) (M=SD) Cohen’s d i {H pﬁ
SR 1 126.5+5.26 122.1+4.16 0.92 4.09 <0.001
SIYGA 2 133.6 + 4.41 132.0+3.89 0.38 1.72 0.102

Xt R4 142.8 +5.08 141.5+4.25 0.28 1.23 0.233
SR 1vs SR 2 - - 0.62 1.97 0.056
SEHRAH 1vs X IRZL - - 0.65 2.06 0.046
SHRL 2vs AL - - 0.07 0.21 0.832
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Table 3 Comparison of differences in perceived exertion changes among groups under different cadences

i FHURTHE 55 7F5 RPE

P 55177 RPE

FRAH (M+SD) (M=SD) Cohen’s d {1} i p i
SR 1 5.13+0.83 3.75+0.71 1.77 7.91 <0.001
SCHGAH 2 6.50 +0.93 5.63£0.52 1.07 4.80 <0.001
Xof HE L 5.75+1.03 5.13 £0.64 0.69 3.08 0.006
STUGL 1vs SCURA 2 - - 0.65 2.03 0.049
SR 1vs X IRZL - - 0.90 2.86 0.007
SEIH 2vs W IRZ - - 0.29 0.92 0.364
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Optimizing the Adolescent Leisure Cycling Experience: An
Experiment on the Effects of Different Cadence on Energy
Expenditure Efficiency and Perceived Exertion

Cao Zhikai Zhao Xuan Peng Jinbo
Jianghan University, Wuhan

Abstract: This study aimed to investigate the effects of different cadence ranges on energy expenditure efficiency and
perceived exertion among adolescent leisure cyclists. A randomized controlled trial was designed, involving 24 healthy
adolescents aged 13-18, who were randomly assigned to three groups: Experimental Group 1 (fixed cadence of 70-85
rpm), Experimental Group 2 (fixed cadence of 85-100 rpm), and a Control Group (free-choice cadence). All participants
underwent a 6-week intervention, performing stationary bike training 2-3 times per week for 30 minutes each session.
Before and after the intervention, cycling efficiency was assessed by the distance covered within the same duration,
physiological load was reflected by steady-state heart rate, and subjective fatigue was evaluated using the Rating of
Perceived Exertion (RPE) scale. Intra-group and inter-group comparisons were conducted. The results showed that
Experimental Group 1 demonstrated the most significant improvements in cycling efficiency (largest increase, d=0.57),
reduction in physiological load (most notable decrease in heart rate, d=0.92), and enhancement in perceived exertion
(largest reduction in RPE, d=1.77), with effects significantly superior to those of Experimental Group 2 and the Control
Group. The study indicates that for adolescent leisure cyclists, a moderate cadence range of 70-85 rpm, compared to
higher cadences or free-choice cadence, can more effectively improve cycling efficiency, reduce physiological load,
and significantly enhance subjective fatigue experience, thereby contributing to an optimized cycling experience and
encouraging long-term participation. This study was limited to a laboratory setting; future research may further validate
these findings under outdoor complex conditions and regarding long-term health benefits.

Key words:Adolescent leisure cyclists; Energy expenditure efficiency; Perceived exertion; Cadence
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