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Task Description:

Crewmembers perform exercise programs during long-duration spaceflight to counter the detrimental effects of
extended microgravity exposure. Training programs include treadmill, resistance, and cycle ergometer exercise.
Exercise is performed daily by each crewmember, although volume, duration, and intensity differ across individuals.
Comparison of pre- to post-flight testing measures indicates that bone, muscle, and metabolic health changes vary
between individuals. In this retrospective analysis, we intend to obtain the pre- and post-flight MEDB5.2 outcome
measures related to bone and muscle for all crewmembers that have completed missions on the International Space
Station using the Advanced Resistive Exercise Device (ARED) and T2 as their resistance and treadmill exercise
devices. We intend to quantify the amount of axial loading experienced by an individual throughout their mission on
ARED and T2. The results of this study will allow the identification of critical parameters that are related to exercise
program success and allow for prescription optimization. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:
Understanding how loading across multiple exercise modes influences fitness outcomes could help enhance the
effectiveness and efficiency of exercise programs on Earth, especially in situations of resource (time, space, equipment,
etc.) constraints. 
  

Task Progress:

The purpose of this investigation was to identify the in-flight external loading factors that are associated with
maintenance of skeletal muscle strength and bone mineral density during long duration spaceflight. We hypothesized
that 1) Subjects who accumulated the highest magnitude ground reaction forces as normalized by body weight sustained
on a week by week basis though Treadmill and resistance exercise will have protected BMD (bone mineral density) at
the hip better than others in the sample group; 2) Subjects who accumulated high external loads early in their mission
will have demonstrated better bone health outcomes; and 3) Subjects who accumulate greater external loading and
exercise volume relative to their body weight on a week by week basis via treadmill and resistance exercise will
experience the least change in muscle strength and may experience increased muscle strength as measured by isokinetic
and isometric strength testing pre and post flight. 
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