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Abstract

Access to appropriately designed sports equipment remains a significant barrier for many para-
athletes, who often face a choice between expensive custom solutions and generic commercial
products that fail to meet their individual needs. Collaboration between sport and manufacturing
sectors offers a critical opportunity to advance inclusive design in this space. However, traditional
manufacturing methods prioritize mass production over customization, resulting in limited-fit
sport equipment. Advanced manufacturing technologies combined with human-centered design
approaches provide a pathway to investigate how personalized, athlete-driven designs can be
efficiently developed and adopted to improve accessibility.

We conducted a scoping study at Red Deer Polytechnic (RDP), in partnership with the Canadian
Sport Institute Alberta (CSIAB) and Canadian Paralympic Committee (CPC), to explore how a
structured, athlete-centered process could be developed to better align equipment design with the
functional needs of para-athletes. The goal was to design a project that builds a human-centered
framework to improve both athlete comfort and performance while increasing accessibility to the
equipment.

As the first step, we identified key stakeholders to ensure the design criteria were informed directly
by the end users. A set of guiding questions for testing and evaluation was also developed,
supported by a literature review focused on parameters critical to safety and comfort.

The remainder of the project was outlined in the scoping study and will be carried out as a part of
the Applied Research and Development Grant worth $1.15 million in project value awarded to
RDP in partnership with the Canadian Olympic and Paralympic Sport Institute Network, CPC, and
Bowhead Corp.

The next steps include determining functional design considerations and which measurement
devices and materials would be necessary to create a functional prototype, followed by selecting
the areas of advanced manufacturing, design analysis, and simulation that are needed to test the
equipment prototypes. Some of these tools include additive manufacturing, 3D scanning, sensor
integration, lattice and topology optimization, and statistical shape modelling.

The design will then involve rapid iteration based on user testing to ensure that we are delivering
what the athletes need. The resulting framework provides a standardized, replicable process for
equipment development that integrates user feedback and allows for rapid iteration. It has the
potential to be implemented nationally using advanced yet cost-effective manufacturing methods,
reducing access barriers, and supporting broader participation in parasport.



