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Task Description:

To be able to carry out mission-critical tasks at any time during a mission, astronauts must maintain a high level of
performance in the face of demanding workloads and work-rest schedules that result in chronic sleep restriction. 
This project will use a laboratory-based study to acquire critically-needed information on the effects on performance of
high cognitive workload and sleep restriction (Specific Aim 1). We will test the hypothesis that as sleep restriction
accumulates, it will potentiate the performance-impairing effects of higher cognitive workload. 

Another key goal of the study is to provide astronauts with an objective way to identify performance changes and the
need for countermeasures for fatigue from sleep restriction and high workload. To this end, the project will complete
validation of the sensitivity of the three-minute Psychomotor Vigilance Test (PVT) SelfTest to high workload and sleep
restriction. PVT SelfTest feedback interfaces will also be evaluated, and the task will be tested in analog operations (e.g.,
NASA Extreme Environment Mission Operations - NEEMO) to establish its technical feasibility (Specific Aim 2). 

Tertiary goals of the project include identification of biobehavioral predictors of differential vulnerability to the
cognitive effects of sleep restriction and high workload (Specific Aim 3), and development of individualized
biomathematical models that predict performance on the PVT SelfTest during high workload (Specific Aim 4). 

The project has primary relevance to strategic goals of the NSBRI Human Factors and Performance Team. It addresses
a high-priority gap identified by NASAs Small Assessment Team and Behavioral Health and Performance Program
Element, and NSBRI Human Factors and Performance area. The project specifically targets questions 27 e, d, f, and g in
the Bioastronautics Roadmap Risk 27 (Human Performance Failure Due to Sleep Loss and Circadian Rhythm
Problems), questions 26 f, g, c, and h in Risk 26 (Mismatch between Crew Cognitive Capabilities and Task Demands),
and question 25 d in Risk 25 (Human Performance Failure Due to Neurobehavioral Problems). 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2008. 
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