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[Purposel

Rebound jumps (RJs), successive vertical jumps performed as quickly as possible
with a brief foot-ground contact duration, are often used as part of plyometric
training. Since RJs incur high mechanical outputs of the ankle joint, it was
hypothesized that RJ height would be affected by the degree of the plantar flexion
angle before landing. Ankle joint kinematics, ground reaction force (GRF) and
foot-ground contact duration were measured to identify factors that determined
the differences in RdJ height, if observed, resulting from the alteration of the
plantar flexion angle.

[Methods]

Fifteen track and field sprinters and jumpers performed six repetitions each of
RdJs, putting great emphasis on the ankle joint movement, under two conditions:
small plantar flexion angle (PFs) and large plantar flexion (PFL). Arm swings were
permitted during the testing to allow for the best RJ performance. RJ height,
ankle joint kinematics, and GRF (including foot-ground contact duration) were
measured using video images (480fps), an electro-goniometer (1000Hz), and a
single-axis force plate (500Hz), respectively.

[Results]

From landing to take-off, plantar flexion angles were verified to be less for PFs
compared to PFL (P<0.001). Angular velocities of the ankle, both at landing and
take-off, were not different between conditions. Jump height and impulse during
the concentric phase were higher for PFsthan PFr.by 0.06+0.04m (P<0.001) and
12.1k+=19.5kN-s (P=0.031), respectively. GRF at the transition from the eccentric
phase to the concentric phase (amortization) did not differ between conditions.
The eccentric duration was slightly but significantly longer for PF1 than PFs by
0.007£0.007s (P=0.003). However the concentric duration and the foot-ground
contact duration were similar between conditions.

[Conclusion]

When performing Rds, jump height and the concentric impulse were higher with
a small plantar flexion angle. Factors determining these enhancements varied
between subjects and could not be identified from the pooled data.
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