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Abstract

Understanding leg stiffness (Kig) in amputee sprinters is important for the evaluation of their sprint
ability and development of running-specific prostheses (RSP). The purpose of this study was to
investigate K, during hopping in amputee sprinters.  Five transtibial (TT) and 5 transfemoral (TF)
amputee sprinters, as well as 5 non-active able-bodied subjects, performed one-legged hopping matching
metronome beats at 2.2 Hz.  Amputees hopped on their sound and prosthetic limb whereas able-bodied
(AB) subjects hopped on their dominant limb.  Using a spring-mass model, K, was calculated from the
subjects’ body mass, ground contact, and flight times. Both TT and TF sprinters demonstrated
significantly higher K4 than AB subjects. K, during hopping on the sound leg significantly correlated
with personal records attained in a 100-m sprint in both TT (r = 0.709) and TF sprinters (r = 0.939).
The results of the present study suggest that amputee sprinters have a greater K, during hopping than
inactive non-amputees, and their sprint ability can be predicted from the K4 during hopping at 2.2 Hz on
the sound limb.  This study contributes to further identify exercise challenges to be taken into
consideration when planning routine training regimens for amputee sprinters. Furthermore, increased
understanding of K4 in amputee sprinters is relevant to evaluate their sprint ability and develop

running-specific prostheses.
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Subjects Sex Age  Height Mass Ar.rmpmt'nu 100-m PR Competitive level
MF) (mrs)  (m) kg)  side RL) ©)
Transtibial anputees
TT1 M 23 171 60.0 Right 12.43 Intemnational
IT2 M 20 1.65 52.0 Left 13.93 National
TT3 M -H 1.68 78.0 Right 13.40 Regional
TT 4 M 20 1.75 67.0 Left 15.00 Regional
TT5 F 18 1.57 52.0 Left 14.45 Intemnational
Mean 26.8 1.67 61.8 13.84
sD 10.5 0.07 11.0 0.99
Transfemoral amputees
TF 1 M 2 1.70 67.0 Right 17.80 Regional
TF 2 F 34 1.48 44.0 Right 21.40 Intemational
TF 3 F p 1.67 52.0 Right 22.40 Intemational
TF 4 M 16 1.64 50.0 Left 17.62 National
TE 5 F 27 1.55 36.0 Right 2097 National
Mean 30.4 1.61 49.8 20.00
sD 13.7 0.09 11.5 217
Able-bodied subjects
AB1 M 30 1.75 65.0 N/A N/A N/A
AB2 M 2 1.80 79.0 N/A N/A N/A
AB3 M 31 1.72 68.0 N/A N/A N/A
AB4 F 22 1.50 48.0 N/A N/A N/A
ABS5 F 30 1.55 44.0 N/A N/A N/A
Mean 290 1.66 60.8
5D 4.0 0.13 14.5
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2. BREC YT, EmERE, ETEBOLE. *XABSEHEOAEEZRL TS

ABS TT-SND TT-PST TE
Hoppmng frequency, Hz 2.166 = 0.061 2.226 + 0.099 2.274+0.052  2.333+0.153
Contact time, s 0.238+0.033  0.182+0.019% 0.184+0.021* 0.186+0.022*

Aerial time, s 0.224 £ 0.027 0.268 + 0.026 0.256 £ 0.029 0.244 +0.036




