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 Quantifying Impact of Crew Health and
Performance System on Human System Risks

* Proof-of-Concept Approach
 Ensemble of “Mini- I\/Iodels”
* Demonstrate with 1 Capability / 9 Medical Risks
* Low Credibility for Decision Making



Crew Health and
Performance System

While there is no shared definition of a
Crew Health and Performance System,
the following are derived from the
NASA Human Health, Medical, and
Performance Spaceflight Standards.

These are intended to capture the
cross-program functionality and
capabilities needed to ensure the
health and performance of the crew.
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Di ted A I Risk of Nominal Acute and Chronic Ambient
Ir€ECLE Cyclic Carbon Dioxide Exposure in Crewed Vehicles (CO2 Risk)

Graphs (DAGS)

Each risk is accompanied by a
DAG that describes how the
spaceflight hazards and other
factors are related to one
another and lead to
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Exercise Proof-of-Concept
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Exercise Proof-of-

Concept: Renal Stone

We can make use of previously
published models relating urine
chemistry to renal stone risk.

Spaceflight data is available for the
level of calcium in the urine pre- and
in-flight with resistive exercise.

Spaceflight data is available for level
of bone remodeling with and
without effective resistive exercise.

We make the simplifying assumption
that changes in urine calcium level
from pre-flight to in-flight are solely
attributable to bone remodeling.
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Exercise Proof-of-
Concept: Renal Stone

We can make use of previously
published models relating urine
chemistry to renal stone risk.

Spaceflight data is available for the
level of calcium in the urine pre- and
in-flight with resistive exercise.

Spaceflight data is available for level
of bone remodeling with and
without effective resistive exercise.

We make the simplifying assumption
that changes in urine calcium level
from pre-flight to in-flight are solely
attributable to bone remodeling.




Distribution of TTL per Trial by Case

Median

Outcome Risk Metrics: A e et
Task Time Lost (TTL)

A total of 32 parameters such as
incidence rates and probability of
best-case vs worst-case outcomes
were adjusted.
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We examine a Mars-Transit Analogue
(MTA) case: a 250-day mission with 4
crew members.

TTL (Days)

We observe a roughly 1-2%
difference in TTL means across the
four cases.

Other outcome metrics, such as Loss
of Crew Life (LOCL) or Removal to
Definitive Care (RTDC), are similar.

Baseline Aerobic Only Resistive Only No Exercise
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Resource Utilization

Large changes in both absolute and

relative utilization of Medical

Capability resources.

Outcome R



Proof-of-Concept Outcomes
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Trade between Viability of Leverage Existing
CHP Capabilities Integration Approach Models and Data
Limitations =
R i Id
Missing Model Verification

Data Quality

Critical Metrics And Validation



Next Steps
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In“tegration of New
Risks/Capabilities

Integration of
Long-Term Health
and Performance
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