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ABSTRACT

For individuals with lower limb amputation, participating in physical activities such
as running is expected to positively impact their quality of life. However, individuals
with lower limb amputation, especially unilateral transfemoral amputation, may be
exposed to a higher risk for musculoskeletal injury during running. Although the
loading rate is one of the indicators to estimate the risk of musculoskeletal injury, the
loading rate in individuals with unilateral transfemoral amputation at various running
speeds remains unclear. This study aimed to evaluate the risk of musculoskeletal injury
across a range of running speeds in individuals with unilateral transfemoral amputation
by using the loading rate. Fourteen individuals with unilateral transfemoral amputation
and 10 non-amputees ran on a split-belt force-instrumented treadmill at 4 running
speeds (30%, 40%, 50%, and 60% of each subject s maximum speed). Loading rates
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were calculated as the average and instantaneous slopes of the ground reaction force

from touchdown to 50 ms. We found the loading rates in the unaffected limb were

significantly greater than those in the affected and control limbs at all running speeds.

In addition, the loading rates in the unaffected and affected limbs significantly increased

with increasing running speed. The results of this study suggested that the risk for

musculoskeletal injury during running in individuals with unilateral transfemoral

amputation increased with increasing running speeds, especially in the unaffected limb.
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Time since 100-m Prosthetic Cause
.. Age Height Mass . RSP Amputated
Participant ~ Sex amputation Personal knee - of
(years) (m) (ke) (years) records(s) unit model fimb amputation
Individural with UTFA
1 M 54 1.70 658 31 16.25 3S80 KATANA- Left Trauma
2 M 34 161 586 21 17.82 3580 1E91 Runner  Left Sarcoma
3 M 23 168 557 20 17.24 3580 1E90 Sprinter  Left Cancer
4 M 42 167 572 6 17.66 3580 1E90 Sprinter ~ Left Cancer
5 M 17 1.77 840 3 14.59 3580 1E90 Sprinter ~ Left Congenital
6 M 26 175 66.0 5 14.08 3580 1E90 Sprinter ~ Right Trauma
7 F 21 149 443 9 20.66 3S80 1E90 Sprinter ~ Right Sarcoma
8 F 21 152 515 5 21.05 3R95  1E90 Sprinter  Left Sarcoma
9 F 19 156 588 13 16.86 3580 1E91 Runncr  Right Trauma
10 F 27 154 459 1 22.40 3580 Flex-Run Right Trauma
11 M 36 161  60.1 18 18.86 3580 1E91 Runncr  Right Trauma
12 M 26 171 656 4 16.02 3S80 1E91 Runncr  Left Trauma
13 F 29 1.64 63.2 12 14.61 3S80 1E91 Runner  Left Trauma
14 M 24 160 61.1 6 16.13 3S80 1E91 Runncr  Right Trauma
Mean 285 163 59.8 11
SD 101~ 0.09 9.7 9
Control
1 M 51 167 653
2 M 33 180 716
3 M 24 164 590
4 M 41 171 732
5 M 22 1.70  63.1
6 M 26 172 716
7 F 21 157 625
8 F 23 159 542
9 F 21 159 583
10 F 27 163 529
Mean 289 166 632
SD 100 007 7.3
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