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ABSTRACT

Athletes with unilateral transfemoral amputation use mechanical prosthetic knee joint
and running-specific prosthesis for their affected leg. Previous studies reported that
athletes with unilateral transfemoral amputation adopt the specific sprint techniques to
obtain the speed due to their asymmetric legs. Adaptation of champion’ s techniques
is known as one of the useful strategies for improvement of performance. The present
study, therefore, aimed to examine the Paralympic champion specific technique for
obtaining the great sprint speed by using the deterministic model. A Paralympic
champion with unilateral transfemoral amputation and corresponding six Japanese
athletes were asked to run on runway with their maximal speed. Each mechanical
parameter in the deterministic model of the sprint speed was compared between a
Paralympic champion and Japanese athletes. As the results, a Paralympic champion
exerted the small vertical component of the ground reaction force per body mass, and
this induced the short flight time of the intact leg. This resulted in the great sprint speed

of a Paralympic champion.
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1 Each phase of one stride for the athletes with unilateral transfemoral amputation
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The parameters with thick line are the kinetic and kinematic parameters which mainly influence on the running speed
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1 Means and SDs of each kinetic and kinematic parameter

Paralympic Japanease

champion athletes
sprint speed (mv's) 7.29 568 * 0.24
body displacement of one stride (m) 317 291 + 0.08
duration of one stride (s) 043 0.51 0,03
body displacement of one step of the INT leg (m) 122 162 001
body displacement of one step of the PST leg (m) 1.94 1.29 £ 0.09
body displacement of contact phase of the INT leg (m)  0.79 0.74 * 0,07
body displacement of flight phase of the INT leg (m)  0.43 0.88 * 0.09
body displacement of contact phase of the PST leg (m)  1.02 0.71  0.04
body displacement of flight phase of the PST leg (m) 092 0.59 = 0.09
duration of one step of the INT leg (s) 0.16 027  0.02
duration of one step of the PST leg (s) 0.28 024 % 002
duration of contact phase of the INT leg (s) 0.10 0.12 % 001
duration of flight phase of the INT leg (s) 0.06 0.15 002
duration of contact phase of the PST leg (s) 015 0.13 * 0,02
duration of flight phase of the PST leg (s) 0.13 0.11 = 0,02
vertical velocity at takeoff of the INT leg (m/s) 0.50 073 £ 014
vertical velocity at touchdown of the INT leg (m/s) -0.93 -1.78 = 0.48
e i am 001 £ 0.01
m&‘}:‘::::'“"" Guring comes ghase 143 2821 051
vertical GRF per body mass of the INT leg (N/kg) 143 208 £ 39
xﬁm&:ﬁjﬁo}mm -0.68 -0.82 = 011
ﬂmhm;;mm;mm -0.14 -0.09 = 0.08
m”mmr:étm‘“m -0.39 -0.33 * 007
Sapite m';’f:eﬁ&.:"l’::;‘:“ﬁ“ 6.8 -6.82 * 081
angular velocity of the knee joint during .1.36 082 £ 072
contact phase of the INT leg (rad's)
fagular velocity of the ankle joint during -3.87 074 % 0.14

contact phase of the INT leg (rad's)
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