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The optimal performance of astronauts during extended-duration space flight depends heavily on achieving recovery
through adequate sleep. This project will develop sleep schedule countermeasures to ensure neurocognitive performance
capability in astronauts during prolonged space flight. Sleep is chronically restricted in space to 4h-6h per day for
reasons often associated with operational requirements. Ground-based studies reveal that such chronic sleep durations
result in cumulative performance impairments. The proposed experiment will establish the countermeasure benefits for
performance from an acute increase in recovery sleep duration that occurs between two periods of chronic sleep
restriction. In addition, generating sleep dose-response functions will provide needed information on the adverse
performance consequences of an acute reduction in sleep duration, which can occur in space flight prior to a day of
critical operations. A sleep-duration, dose-response experimental approach with randomization to condition will be
carried out on N=80 healthy adults (n=40 females; n=40 males). Sleep duration dose will be varied parametrically on
one night (Oh, 2h, 4h, 6h, 8h, 10h, or 12h), placed midway between two 6-night periods of chronic sleep restriction
(4h/night). The resulting dose response curves will quantify, for the first time, the degree of recuperation and/or further
decrement of neurobehavioral functions relative to varying amounts of sleep following a period of cumulative sleep loss.
In addition, we will resolve whether complete neurobehavioral recovery from chronic sleep restriction is possible within
two nights of extended sleep duration. Subjects will be monitored for a wide range of neurobehavioral performance
functions, fatigue and mood states, waking EEG, core body temperature, behavioral motility, cardiovascular activity and
sleep PSG, while living for 17 days in a laboratory setting that simulates the low light, tight quarters and lack of social
contact with the outside world, characterizing long-duration space flight. The results have the potential to fill critical
gaps in scientific understanding of the impact of sleep duration on recovery from prior chronic sleep debt; inform and
enrich biomathematical models of performance in space flight; and help identify the importance of the strategic use of
periodic recovery sleep durations in the many Earth-based occupations in which chronic sleep loss poses a risk to health
and safety.

New project for FY2004.
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