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2.3 FRITAVIT—H
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&m%%,@—wﬁ%ﬁ%ﬁw#@%mwﬁﬂ DI hRE L LOTIARON, 2 D&M THEIC RS =
EAVRENTLEWA D, B, 7 —u—F7—IBI} 5 HEEOEAOME T 1 AR (A 2T 0.5 BRI
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H EREEEN - L 2 ) /TR - AR R AT L7 PRI E 2 < Ao\, Tabata Bid=/b = A —4 & v 7 7 #MH]
@ 90%VO02max OEFREDA L F— L b L—= VI > THEMEOEMRAOAERENEZ8E LT
W59, F7z, Linossier Hi% 9 D= AT A—FEH W b lL—=2 FIC L o CTHHBHTEO G E 8N
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(+6%) ZHELTWDD. —FT, REKEAMWD 30-70% TH/ T X —& ZFW-iElhZ 10 Bt -~7-1c b
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Differences of Kinematics and Muscle Activity during Cycling
between Free Bicycle Rollers and Fixed Bicycle Rollers

Michiya Tanimoto', Yusuke Takata’ Toshiyuki Kurihara®, Shinichiro Murade®, Toshio Yanagiya“’ and Shizuo Katamoto*

Background: Many people enjoy cycling as a competitive or recreational sport. Sometimes bicycle exercises are performed
on bicycle ergometers indoors instead of outdoor road cycling, because of bad weather or traffic. However, the difference of
movement between road cycling and cycling with a bicycle ergometer is not investigated sufficiently. Purpose: The purpose
of this study is to elicit the difference of movement between road cycling and cycling with a bicycle ergometer by
researching kinematics and electromyography data during bicycle exercise. We compared the kinematics and muscle activity
of bicycle exercise on a free bicycle roller and on a fixed bicycle roller (bicycle trainer with a fixed rear wheel axis) as a
comparison of road cycling and cycling with a bicycle ergometer. Method: Seven cyclists affiliated with the cyeling club of
Juntendo University performed bicycle exercises on a free bicycle roller and on a fixed bicycle roller by 60 and 90 rpm, and
lower limb kinematics and electromyography data were measured. Result: Widths of lower limb joint movement were
larger on the fixed bicycle roller than on the free bicvele roller both in 60rpm and 90rpm. Widths of hip joint and knee joint
movements were significantly larger in 60rpm, Widths of knee joint and ankle joint movements were significantly larger in
90rpm. However, there was no significant difference in the electromyographic amplitude between the two methods in
neither of the lower limb muscles and in neither of the rpms. Conclusion: The kinematics of lower limbs in bicycle exercise
with a free bicycle roller was different from that with a fixed bicycle roller. However, there were no such differences
between the two methods in the electromyography data of lower limbs,
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