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Introduction: Para-athletes, particularly those who use wheelchairs, face unique physiological
challenges related to reduced lower-limb mobility, including increased risk of vascular dysfunction,
cardiovascular deconditioning, and chronic inflammation. These issues may be further
exacerbated by training loads, travel demands, and prolonged sedentary time outside of
competition. Passive leg movement (PLM) has shown promise in individuals with spinal cord
injury (SCI), where it induces transient increases in lower-limb blood flow and may stimulate
endothelial cell function and vascular endothelial growth factor (VEGF) expression. Such
responses could support vascular health, aid recovery, and potentially sports performance in Para
sport athletes. Purpose: This project introduces the Leg Exercise Assistive Paddling (LEAP)
device, designed to deliver passive leg movement to individuals in a seated position through a
mechanically assisted paddling mechanism. The goal is to improve lower-limb vascular function
in wheelchair athletes. Here, we present the design concept, initial feasibility testing in participants
without mobility impairments, and the rationale for future research involving people who use
wheelchairs. Methods: The LEAP device generates gait-like, reciprocal leg motion at 1Hz using
a motor-assisted paddling mechanism while the user remains seated. Feasibility testing was
conducted with participants who do not have mobility impairments to assess motion comfort,
safety, and physiological responses. Common femoral artery (CFA) blood flow was measured
using Doppler ultrasound before and during device use to evaluate acute vascular response.
Results: All participants completed testing without adverse events, and the LEAP device was
well-tolerated with no discomfort reported. During passive leg movement, CFA blood flow
significantly increased from baseline in all individuals, suggesting a transient hyperemic response
similar to that previously observed in SCI populations during PLM. These preliminary findings
support the safety and physiological viability of the device and inform study design for use with
people who use wheelchairs. Conclusions: The LEAP device is a feasible and safe intervention
capable of producing acute increases in lower-limb blood flow. Based on our initial data, the next
phase will be examining the long-term effects of LEAP therapy in wheelchair athletes to assess
effects on vascular health and athletic performance. The LEAP device has applications in
rehabilitation, cardiovascular maintenance, and athlete health support, aligning with current
efforts to reduce sedentary complications in Para sport and mobility-impaired populations.
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