FrB BRI 2517 (2) 43 - 49

A I T 2 28R 0 O DR BE DA ik
B ARV R Y, mE KA, R OB, mhimagor®
F—T—FK:INERE, B, FE FERR
Acceleration propagation through the body after landing

Hisaaki Sugiyama1 ):2) , Yoshihiro Ehara' ) , Daiki Shimotori® ) ,
Koyo Sasaoka’’, Seira Kanda®’

Abstract

With the aim of contributing to the prevention of injury-related disabilities by
elucidating the mechanism of impact absorption in the body, we analyzed the size and
components of the acceleration vector to clarify how impact acceleration is transmitted
throughout the body. Six healthy adults (2 females and 4 males) performed a landing from
a platform with a height of 20 cm to record their movements using a 3-dimensional motion
analysis system, including 15 infrared cameras, and 4 floor reaction force plates. The
maximum acceleration was calculated at 12 points from the tiptoe to the head. The level
of acceleration produced on landing and transmitted from the foot to the head tended to
significantly and simply decrease (p<0.01). On comparing the acceleration level among
different regions, it did not markedly vary between the knee joint and distal part of the
knee, excluding the lower leg, while there were significant differences between the former
and the upper leg. This was considered to represent changes in acceleration transmission
or impact at the upper leg as a boundary. Furthermore, the marked acceleration observed
in the anteroposterior and cephalad directions in regions more distal than the knee
indicated a close association of joint movements to absorb impact at the knee joint. As a
future challenge, it may be necessary to examine the relationship between joint
movements and impact from the perspective of mechanical energy, such as measuring the
joint penetration force, joint moments, and power/work involving each joint.
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