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		Abstract

		A staggering report was recently released by the International Consortium of Investigative Journalists (ICIJ) indicating that 83,000 deaths and 1.7 million injuries were linked to medical device adverse events reported over the last decade (DÃaz-Struck, 2018). Furthermore, a 2013 report by McKinsey & Company suggested that such adverse events and associated quality issues cost the medical device industry between $2.5 billion and $5 billion per year on average (Fuhr, George, & Pai, 2013). There is also indication that some aspects of both medical device human factors engineering (HFE) design and Food and Drug Administration (FDA) HFE validation criteria may not provide proper methodologies for selecting and testing patient populations. This may lead medical devices that pass FDA HFE validation to still exhibit significant use errors when utilized by actual patients in the real world. This paper explores the possible sources of HFE performance problems with medical devices and links potential problems to HFE validation methodologies within the FDA HFE guidance framework. The paper also examines device design teamsâ€™ failure to utilize HFE best practices in the design and testing of medical devices.

Critical conclusions drawn from this analysis suggest that, currently, medical devices may not be designed and validated according to the full percentile range recommended by FDA guidance and HFE best practice. The analysis also indicates that both the FDA and medical device design teams have failed to understand that designing devices to meet a specific range of user needs includes not only physical attributes, but also a wide range of percentile-based cognitive and physiological HFE performance variables. This problem is potentially causing patients who reside at the extremes of percentile distributions (i.e., those with extreme, but acceptable degrees of functional and/or cognitive limitations) to not be able to use devices successfully, which may significantly impact clinical outcomes. The analysis additionally indicates that such failure to design for proper percentile extremes is related to respondent recruiting methods and, more generally, a lack of awareness regarding HFE theory and best practice. Furthermore, for certain categories of modern medical devices, including drug delivery devices, little to no validated HFE percentile-based device design data exists to facilitate medical device development. These issues are not limited to the design of medical devices, but also apply to the design of secondary components of the device system, including device packaging, labeling and instructions for use. To resolve such issues, the authors propose generation of an HFE medical device design criteria dataset for use by development teams during design and testing. The FDA may also reference the proposed dataset during HFE review and validation.
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