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This proposal focuses on the research opportunity afforded by the 2015 year-long mission of two crewmembers on ISS.
Fine motor skills will be critical during long-duration space missions, particularly those skills needed to interact with
new technologies required for autonomous operations in next-generation space vehicles, spacesuits, and habitats. Few,
arguably no studies have been completed to investigate this type of functional fine motor performance in microgravity.
There has also not been a complete, systematic study of fine motor performance to include different phases of
microgravity adaptation, long-term microgravity, and the sensorimotor recovery period after transition to Earth gravity
(post landing). In addition, the studies conducted to date have not been conclusive regarding the effects of microgravity
on fine motor control.

An ideal research plan to address this challenge would include an operational or highly representative environment
available for testing long-duration performance in microgravity (greater than 6 months), and 20-30 subjects who can
provide data pre-environment (baseline), during various phases of the test environment, and post-environment. The
upcoming 1-yr ISS mission will provide the desired environment, but will offer only 2 in-flight subjects. It is unknown at
this time whether there will be additional 1-yr flight opportunities in the future. While the statistical challenges of using
only 2 subjects cannot be ignored, there are experimental designs tailored for these situations. In addition, the
opportunity to systematically collect fine motor performance data throughout a long-duration mission is of great value. It
will add to our knowledgebase and provide a vastly improved capability to judge the risk of performance decrements
due to long-duration microgravity. The proposed investigation will also supplement two other sensorimotor 1-yr
investigations by providing an additional measure of functional performance post-flight, and a new sensorimotor
functional test in-flight. These data will contribute to closure of several research gaps and may drive in-flight mitigations
and/or design decisions for future vehicles/habitats.

Specific Aims:

Aim 1: Determine the effects of long-duration microgravity on fine motor performance.

* How does fine motor performance in microgravity trend/vary over the duration of a year-long space mission?
» How does fine motor performance on orbit compare with that of a closely matched subject on Earth?

Aim 2: Determine the effects of different gravitational transitions on fine motor performance.

» How does performance trend/vary before and after gravitational transitions, including the periods of early flight
adaptation, and very early/near immediate post-flight periods?

This research is directed due to a time constraint. This proposal focuses on the research opportunity afforded by the
2015 year-long mission of two crewmembers aboard the International Space Station (ISS).

New project for FY2014.
(Ed. note 2/24/14--start date changed from 6/25/2013 to 10/1/2013 so that task now started in FY2014 instead of
FY2013.)
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