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ABSTRACT

The relative advantages and disadvantages of using a prosthetic arm for the T47
class Paralympic sprinter (PS) form an important question for athletes and coaches.
This study clarifies the influence of wearing a prosthetic arm on PS sprint performance
and other kinematic variables during sprinting and includes a comparison with
restricting the right arm swing on an able-bodied sprinter (ABS). In this study, two
PSs performed 40-m sprints with and without a prosthetic arm, while eight ABSs
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performed 40-m sprints both with a normal arm swing and also with the right arm

restricted. From these tests, it appears that PS running speed did not significantly

change as a result of wearing a prosthetic arm, although there was a difference in

thoracic and pelvic rotation. For the ABSs, restricting the right arm swing resulted

in significantly slower running speeds than running with a normal arm swing, while

the spatio-temporal variables (e.g., step frequency and stride length) and kinematic

variables (e.g., thorax, pelvis and lower limb kinematics) also changed. In conclusion,

this study suggests that wearing a prosthetic arm may be effective for balancing trunk

rotation for PS during sprinting.
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PS.A 22.8 157.7 4.2 T47 Right below-elbow 12.86
PS.B 19.6 157.2 60.9 T47 Right below-elbow 13.11
ABS(n=8) 19.0+04 158.8+3.3 53.0+3.6 - - - 12.78£0.49

Paralympic sprinter : PS
Able-bodied sprinter : ABS
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With (PS) Without (PS)
NAS (ABS) RAF(ABS)
Mean SD Mean SD P
PS. A Running 782 771
PS.B velocit m/s 7.80 7.80
ABS (n=8) Y 8.00 0.15 7.69 0.21 0012
PS. A Step 455 424
PS.B frequency steps/s 4.13 4.24
ABS (n=8) 434 0.13 425 0.13 0.018
PS.A 344 364
PS.B 1Se :ﬁﬁ m/s 3.78 3.68
ABS (n=8) 3.69 013 362 0.12 0.025

Paralympic sprinter: PS

Able-bodied sprinter:ABS

With prosthetic: With; Without prosthetic: Without
Normal arm swing: NAS; Right arm fixed: RAF
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