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Development of feedback system for improving backstroke start performance in
competitive swimming
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This study investigated how the difference in the timing of the extension of
the joints of the lower limbs during take-off affects the backstroke start performance. Eleven
backstroke swimmers performed three lower-limb joint extension sequences of backstroke start: knee
extension after hip extension (KAH), simultaneous hip and knee extension (SHK), and knee extension
before hip extension (KBH).
The shortest 5-m time was performed at KAH. The greater trochanter (GT) vertical positions at
toe-off were higher at KAH and SHK than at KBH. KAH had a shorter entry range, defined as the
horizontal distance from the fingertip (FT) to the GT entry in the water, than KBH and SHK.
The results suggested that KAH makes it easier to take the arched-back posture after toe-off,
allowing the performance of a hole-entry technique that reduces the entry range and the 5-m time.
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