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One of the risks of long duration exploration missions that needs further investigation is the potential for unanticipated
medical events to affect crew health and capacity in-flight, and potentially compromise mission success. Like technical
problem solving, medical emergencies require rapid diagnosis of probable cause, concurrent treatment, and containment
of problems. Effective crew dynamics are essential to both. However, when there is a medical emergency one of the
team members is incapacitated by the nature of the event; crew members must rapidly coordinate themselves to deal
with an ill-defined event that may be outside of their primary technical expertise, and the impact of time delay means
that real-time communications and data flow between crew and medical emergency specialists on Earth may not be
possible.

The central objective of our proposal is to provide guidance for the development of evidence-based countermeasures
against these vulnerabilities. This is important to determine so we can add the right behavioral skills to astronaut training.
We plan to implement the study and measure interactions during a medical emergency in a space analog setting that
replicates some features of long-term isolation, crew autonomy, and time-delay as experienced on long duration
missions. We propose to do this by studying capacity to manage medical emergencies in space using a range of methods.
We will use high fidelity simulation to study how the astronaut crew performs together to resolve simulated medical
emergencies in a lab setting. We will measure adherence to key processes, team behavior, mental workload, and
physiological metrics to better understand the demands faced by space crew and ground personnel.

New project for FY2019.
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