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INTRODUCTION 
Current aerobic Fitness Standards for NASA astronauts are based on peak aerobic capacity (i.e. VO2peak (ml/kg/min)) and are related to aerobic metabolic requirements for Extravehicular Activity (EVA) in microgravity and in 1 g operational environments. Standards for muscle strength need to be developed. Fitness for Duty Standards for partial gravity EVA (e.g. 1/6 g EVA on the Lunar surface) are not developed in terms of aerobic fitness and muscle strength. Defining thresholds for aerobic fitness and muscle strength will help to provide guidance in determining recommendations for optimal fitness necessary for partial g EVA success. 

METHODS
This project will evaluate current knowledge of aerobic fitness requirements for strenuous physical occupations in 1g similar to EVA (e.g. firefighting, military, etc.), perform ground-based EVA analog testing to evaluate expected metabolic rates and lifting requirements for 1/6 g EVAs, and assess these against data from the current astronaut population. These efforts will provide the lower boundary of metabolic rate thresholds. Additionally, this project will explore the upper boundary of metabolic working rates as constrained by suit function. Muscle strength thresholds will be determined via EVA task-based strength requirements and safety limits.

PRELIMINARY RESULTS
1g work physiology literature indicates target metabolic work rates of 30 – 40% VO2peak are sustainable over extended work periods (6 hours or more). These findings should inform work rate expectations during EVAs greater than 6 hours. Preliminary baseline data from the current crew population suggest that sustainable VO2peak ranges are within predicted suit limitations for nominal 8 hour EVA. This project is working closely with H-3PO xEVA analog testing efforts to evaluate the range of subjects and types of tasks needed in suited and unsuited testing to collect data and inform decisions on thresholds for fitness for duty standards. Definition of nominal task specific workloads expected for Lunar operations are needed to determine minimum thresholds for crew strength. Performance of ground-based EVA analog testing and determinations of muscle strength thresholds is in work.

SIGNIFICANCE AND FORWARD WORK
Understanding the upper and lower boundaries of aerobic work rates and muscle strength required for conduct of EVA tasks in partial gravity environments is paramount for optimization of crew safety and health during Artemis Lunar missions. This project will provide valuable data towards this objective.
