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Over 70% of crew members completing long-duration space flight missions have developed ocular structural and
functional changes that characterize the Vision Impairment Intracranial Pressure (VIIP) syndrome, yet no ground-based
analogs have successfully replicated these symptoms. Carbon dioxide (CO2) is elevated on the International Space
Station (ISS) and has been hypothesized to contribute to the development of VIIP, which may explain why previous
ground-based analog studies which have not included elevated CO2 levels in the ambient air have not successfully
replicated VIIP. The research outlined in this grant proposal seeks to link physiological changes that occur during
exposure to chronic hypercapnia (elevated carbon dioxide, 0.5% CO2 inspired) similar to that occurring on ISS, in
subjects undergoing the space flight analog of 6° head-down tilt bed rest, with changes associated with the VIIP
syndrome and decrements in cognition, sleep quality, and circadian alignment. Optical coherence tomography,
intraocular pressure, cerebral and ocular blood flow, and sensitivity to carbon dioxide will be used to assess the
development of VIIP and determine the relationship between physiological changes associated with hypercapnic bed
rest and VIIP symptoms. Cognitive function will be assessed using two tools: the Cognition battery currently being
tested on ISS crew members, and the Defense Automated Neurobehavioral Assessment, the only FDA-cleared
computerized cognitive assessment tool which has been validated in thousands of active military personnel. The
American Academy of Sleep Medicine compliant Embletta GOLD Portable Sleep System will be used to assess sleep
quality and body temperature measured via telemetry will be used to determine circadian misalignment. This research
proposal addresses multiple risks within NASA’s Integrated Research Plan, including determining if this unique
ground-based analog can simulate VIIP, and if the mild hypercapnic environment represents a threat to behavioral health
and performance, sleep quality, and normal circadian rhythm.

New project for FY2016.

Description: (Last Updated: 05/05/2023)



