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Resources
For more information about space exploration, visit www.nasa.gov.

To learn about exercise used during past and future space flight missions, visit
http://hacd/jsc.nasa.gov/projects/ecp.cfm.

Access fitness-related information and resources at www.fithess.gov.

View programs on health and fitness:
Scifiles™ The Case of the Physical Fitness Challenge
http://www.knowitall.org/nasa/scifiles/index.html. NASA Connect™ Good Stress: Building Better
Bones and Muscles
http://www.knowitall.org/nasa/connect/index.html.

For guidelines for fluid replacement and exercise: National Athletic Trainer's Association (NATA) 1 Fluid
Replacement for Athletes (Position Statement)

http://www.nata.org/statements/position/fluidreplacement. pdf

For information on warm-up and cool-down stretches, visit: American Heart Association (AHA) [1 Warm-up
and Cool-down Stretches

http://americanheart.org/presenter.jhtml?identifier=3039236

For information about rate of perceived exertion (RPE), visit:
Centers for Disease Control and Prevention (CDC) 1 Perceived
Exertion

http://www.cdc.gov/nccdphp/dnpa/physical/measuring/perceived exertion.htm

For guidelines on heart rate and exercise, visit: Centers for Disease Control and Prevention (CDC) [1 Target
Heart Rate and Estimated Maximum Heart Rate

http://www.cdc.gov/nccdphp/dnpa/physical/measuring/target heart rate.htm

American Heart Association (AHA) (1 Target Heart Rates

http://www.americanheart.org/presenter.jihtml?identifier=4736

Credits and Career Links

Lesson development by the NASA Johnson Space Center Human Research Program Education and
Outreach team. Special thanks to the subject matter experts who contributed their time and knowledge to this
project.

National Aeronautics and Space Administration (NASA) contributors:

David Hoellen, MS, ATC, LAT
Bruce Nieschwitz, ATC, LAT, USAW Astronaut Strength, Conditioning & Rehabilitation (ASCR) Specialists
NASA Johnson Space Center

Daniel L. Feeback, Ph.D. Head, Muscle Research Laboratory Space Shuttle and Space Station Mission
Scientist NASA Johnson Space Center



R. Donald Hagan, Ph.D. Exercise Lead, Human Adaptation and Countermeasures Office
Manager, Exercise Physiology Laboratory NASA Johnson Space Center
http://exploration.nasa.gov/articles/issphysiology.html

Jean D. Sibonga, Ph.D. Science Lead, Bone and Mineral Laboratory NASA Johnson Space Center
http://www.dsls.usra.edu/sibonga.html

Steven H. Platts, Ph.D. Senior Research Scientist and Lead Cardiovascular Laboratory NASA Johnson
Space Center http://www.dsls.usra.edu/platts.html; http://hacd.jsc.nasa.gov/labs/cardiovascular.cfm

President’s Council on Physical Fitness and Sports (PCPFS) contributors:

Thom McKenzie, Ph.D. President’s Council on Physical Fitness and Sports Science Board Member Emeritus
Professor of Exercise and Nutritional Sciences at San Diego State University
http://www.presidentschallenge.org/advocates/science board.aspx#Thom

Christine Spain, M.A. Director, Research, Planning, and Special Projects President’s Council on Physical
Fitness and Sports, Washington, D.C.



