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Bone loss is estimated to occur at a rate of 1% per month in space (microgravity), particularly in weight-bearing bones in
the legs and spine. This rate of loss is equivalent to what we might lose in a year with advancing age on Earth. It remains
unknown what this loss signifies for future fracture risk in crewmembers. While unloading of the skeleton in the
weightless environment of space is considered the key factor contributing to bone loss, there are likely other factors that
also play a role. Current prevention strategies have not been effective at preventing this bone loss. Improved
understanding on the risk for fracture following long-duration space flight, as well as the factors contributing to bone
loss in microgravity, and its recovery, are needed in order to develop better prevention strategies for the benefit of crew
health, both during and after long-duration space exploration, and mission success. The proposed research will take
advantage of an established population-based cohort, which includes men and women of an age range similar to
crewmembers in the US space program, who have had bone density measured over time. We will make comparisons
between bone densities of crewmembers and the population-based data and use fracture prediction models derived from
the cohort to make estimations on fracture risk among crewmembers. We will also explore the data already gathered to
date during the US human space program in order to summarize the current state of evidence available on additional risk
factors related to bone loss and recovery in microgravity. The ultimate goal of this research proposal is to provide
evidence-based information which may assist in guiding the direction of further research required to better understand
the risk of bone loss and fracture among crewmembers and the strategies that could be developed to prevent it from
occurring.

New project for FY2008.
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