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Exposure to space flight causes alterations in multiple physiological systems including changes in sensorimotor,
cardiovascular, and neuromuscular systems. These changes can affect the ability of crewmembers to perform critical
mission tasks immediately after landing on a planetary surface. The overall goal of this project is to determine the
effects of space flight on functional tests that are representative of critical mission tasks and to identify the key
underlying physiological factors that contribute to decrements in performance. To achieve this goal we developed an
interdisciplinary testing regimen (Functional Task Test, FTT) that evaluates both astronaut functional performance and
related physiological changes. A set of functional tests were designed to test astronauts in tasks that simulate high
priority exploration mission activities. These include ladder climbing, hatch opening, jump down, manual manipulation
of objects and tool use, emergency vehicle egress, recovery from a fall and object translation tasks. Corresponding
physiological measures include assessments of postural and gait control, dynamic visual acuity, fine motor control,
plasma volume, orthostatic intolerance, upper- and lower-body muscle strength, power, endurance, control, and
neuromuscular drive. Crewmembers perform this integrated test regimen before and after short (Shuttle) and
long-duration (ISS) space flight. Data are collected on two sessions before flight, on landing day (Shuttle only) and 1, 6
and 30 days after landing.

Using a multivariate regression model we will identify which physiological systems contribute the most to impaired
performance on each functional test. This will allow us to identify the physiological systems that play the largest role in
decrement in functional performance. Using this information we can then design and implement countermeasures that
specifically target the physiological systems most responsible for the altered functional performance associated with
space flight.

This research is directed because it contains highly constrained research, which requires focused and constrained data
gathering and analysis that is more appropriately obtained through a non-competitive proposal.

This research will provide a better understanding of the underlying physiological mechanisms that contribute to changes
in functional performance. In the elderly population activities of daily living are often impaired by mutifactorial
physiological causes. The information obtained from this interdisciplinary study will aid in identifying the relative
contributions of sensorimotor, cardiovascular, and muscle function on comprehensive performance outcomes. This has
direct application in the design of clinical interventions and rehabilitation programs that can target specific systems
responsible for decline in functional performance.

To date we have completed full sets of pre/postflight data collection on 6 Shuttle crewmembers and 3 ISS
crewmembers. We have collected preflight on three more ISS crewmembers. Preliminary results from both Shuttle and
ISS crewmembers indicate decrement in performance of the functional tasks after both short and long-duration space
flight with associated changes in cardiovascular, sensorimotor and muscle performance measures. Ongoing data
collection continues to improve the statistical power required to map changes in functional task performance to
alterations in physiological systems. We have also completed five astronaut data debriefs.

During this review period 13 presentations/abstracts related this project were completed at four international scientific
meetings. These include:

18th IAA Humans in Space Symposium, Houston, TX April 11-15, 2011.

8th Symposium on the Role of the Vestibular Organs in Space, Houston, TX, April 8-10, 2011.
American College of Sports Medicine Annual Meeting, Denver, CO, May 31-June 4, 2011.

82nd Annual Scientific Meeting of the Aerospace Medical Association, Anchorage, AK, May 9-12, 2011.
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unweighting." Journal of Strength and Conditioning Research. 2011 Feb;25(2):545-55. PMID: 21217531 ;
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