[bookmark: _GoBack]As a human factors engineer researcher with experience in mission control, command and control in the military (several branches), emergency call centers, and intelligence analysis, I have experience with validation testing in complex socio-technical systems. In addition, I have practical experience as the project lead doing usability tests as a usability experience architect (summer intern) at Apple Inc. and for internally developed software in the VA for the Getting at Patient Safety Center. Finally, I have co-authored several relevant NIST publications on usability and patient safety. Therefore, I believe that I have credibility and unique insight for how summative usability tests in healthcare can better protect patients from unintended harm.

Although I believe that there is much more that can be done to improve patient safety in working with vendors as well as implementing organizations (i.e., hospitals) than summative usability tests (SUTs), this step is necessary and critically important in any domain where design flaws in software can cause public harm. Many point out that a SUT is so late in the process that it is too cost-prohibitive to improve software based on the findings. This was not my personal experience during the SUT for Bar Code Medication Administration V2.0 in the VA. Although we were only to have our findings impact training and the next version of the software, issues that we uncovered with ‘hidden medications’ on ‘background tabs’ that could lead to patients with sepsis not receiving antibiotics were addressed PRIOR to implementation of the software with a redesign that was evaluated quickly with another small SUT prior to implementation with a small number of representative users. This additional SUT was requested by the design team! In addition, the design team made the formal recommendation that all internally software have an SUT prior to implementation based on the experience, which was implemented.

A critical element of SUT is that the chosen participants be REPRESENTATIVE of the intended user population. Therefore, they should have clinical backgrounds that mirror the users (i.e., not be students or non-clinical), they should not have been involved in the design of the product in any way or have extensive experience using the software already (naïve), and not be given before any testing or training regimen that exceeds what is expected to occur routinely in actual deployment, particularly training that “teaches to the test” for what is in the SUT.

Arguably the MOST important element of an SUT is that the CHALLENGES that are given to users be representative of real-world challenges. It is not possible (or at least feasible) in a SUT to test all functions and use paths of the product. Thus, the Health IT developer must choose for testing those aspects of the product that are high risk (i.e., highest likelihood of use errors leading to patient harm). Empiric evidence based on a formal risk analysis, such as of reported issues with similar products already in the marketplace including their own previous versions of software, can guide which tasks to select. In the absence of the expertise and resources to conduct a formal risk analysis, NISTIR 7804-1 provides the empirical basis and embedded challenges to include for both an outpatient and inpatient scenario to represent what are likely to be high priority real-world challenges to patient safety which can be proactively mitigated through effective user-centered design and validation methodologies.

Sincerely, 
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