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Journal of Biomechanics 158 (2023) 111772
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ELSEVIE

Power production strategy during steady-state cycling is
cadence dependent

Yuta Yamaguchi, Mitsuo Otsuka , Naoki Wada, Tetsunari Nishiyama

Faculty of Sport Science, Nippon Sport Science University, Setagaya, Japan

ARTICLE INFO ABSTRACT
Keywords: Crank power is produced by extension and flexion of the hip and knee joints during steady-state pedaling below
Joint power 120 rpm. Despite the pedaling cadence exceeding 120 rpm during track cycling, the power production strategy

Joint mechanical work
Pedaling kinetics
Pedaling strategy
High pedaling cadence

for lower-limb coordination above 120 rpm is unknown. This study aimed to assess the effects of various pedaling
cadences on the power production strategy of lower-limb coordination during steady-state pedaling. Twenty
trained collegiate cyclists performed a 30-s steady-state pedaling exercise at 50% of maximal anaerobic power
under four different conditions with 90-, 120-, 150- and 180-rpm pedaling cadences. Pedal kinetics and limb
kinematics were recorded using a pedal force measurement system and motion capture system, respectively.
Positive mechanical work of hip extension significantly decreased with increasing pedaling cadence (P < 0.05).
In contrast, the positive mechanical work of the knee joint flexion significantly increased with increasing
pedaling cadence (P < 0.05). For contribution to the total mechanical work at 150 or above rpm, the knee joint
showed > 70% of the total contribution, whereas the hip joint showed < 40%. Additionally, the positive me-
chanical work of the hip shifted to negative mechanical work under 180-rpm condition. These results indicate
that power production strategy during steady-state pedaling at 180 rpm is different from the general pedaling
cadence. Therefore, specific training needs to be conducted at an excessive-high pedaling cadence such as 180
rpm to achieve high performance in track cycling.

URL : Journal of Biomechanics 158 (2023) 111772
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