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Objective INPUTS OUTPUT of Distributions @ Comparative Analysis - Crew Health Index (CHI)

Develop an evidence-based, probabilistic risk forecasting model . . _ . . . . . .
that can help guide mission planning, requirements development, § * Medical Conditions & * Medical Condition Doubling crew size without adjusting medical capabilities

and align science with engineering technology deveiopment_ InCidence.Data Occurrenc.es . reSUItS |n a 34% decrease |n CHI, representlng a relatlve
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* The IMM forecasts medical outcomes for in-flight n-fliaht Medical Resources .
operations only and medical impacts to the mission J hgf:\;vopﬂgmngss

« Optimizes in-flight mass, volume, power for a given crew . 0
and mission profile § Mean CHI i1s 74%

* Does not assess long-term or chronic medical impacts of IMM uses Monte Carlo
crew health simulations to generate
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Formulating the Conceptual Model of IMM Decrement Medical Resources Example 2 — O_n asix month mission, IS the amount of
Ibuprofen sufficient if crew size Is increased from

three to six crew members?

Were the medical
resources sufficient? Most Frequent Medical Conditions
The medical requiring Ibuprofen

conditions that 1) Back injury
require Ibuprofen do 2) Sprain/Strain - Shoulder
not change due to 3) Paresthesia
crew size 4) Back pain (SAS)
Untreated Outcome 5) Sprain/Strain — Elbow

The Inabllity to treat an ill or injured crew member

The inability to adequately reduce crew health risks via an in-flight

: - : . Best-case Outcome Worst-case Outcome
medical system within operational constraints i

Enable evidence-based, risk-informed decisions by the HRP

. . . . . 10,026 Trials Frequency View 10,026 Displayed
community in the context of crew profiles and mission _ . . ——
constraints Example: Compare the number and type of medical events for similar Ibuprofen (Motrin) Difference

Enable evidence-based, risk informed decisions by the flight missions but with different crews; Mission duration is 6 months, 3 EVA'’s,

surgeon community in the context of crew and mission profiles ISS Medical Capabilities == s - Quantity of
Provide comparative risk assessments among crew and mission Ibuprofen is
profiles Expect greater variation | “lili insufficient
ldentify the medical equipment, pharmaceuticals, and in the number of events ||“ |||n for 2.0% of
consumables that most influence the decrease of mission health :

. the trials
risks
Optimize the allocation of medical resources for a given mass,
volume, power, cost and level of acceptable risk | oo pemnnnnt LGRS
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Mission B has 6 Crew Members (4M, 2F)
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For a specified mission scenario: Mission A has 3 Crew Members (2M,1 F) Quantity of |
What medical conditions can be expected to occur? Expect about Ibuprofen is
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How many occurrences of these medical conditions can be twice as many insufficient for

expected? medical events

What medical conditions can be expected to have the most impact et e _
on crew healthr) P [35.00 Certainty: [95.000 % 4 |s1.00 trIaIS _ :":E
What medical resources are most likely to be utilized? R - &

What s the probability of loss of crew life or evacuation due to Sensitivity Analysis — Which of the 80+ medical conditions represented in p s coos i3

medical events? MM inf Health o |
What is the expected crew functional impairment? Intiuence crew neaith most: = e -
Medical Event Type s-o5s  J=. - - 45.0%  50.0%

What are the optimal medical resources to minimize crew Increasing the size of the crew only changes || .2 0 0 in .
functional impairment and the probability of evacuation or loss of the number of events, not the type of eVents || e oo e | = Next Steps
CreW Iife? Medical Event Type Sen:z‘tivit’r: _.;?Tj: Disc};ﬂlﬁlﬂ:s o Crewr S Sk imn Ahras [[=] T =Tt =) o= R

ate’) MMurmis Zrewr 1 SEkin Abhrasiorndlacera

s I - 1o | IMM Database Development

Crew 3 Skin Rash MNMumber of Crewy S lnsomnia Clast=] RNomiba .

- 280

Probability
Aouanhal

- 240

45.0% of the -

Craewvw 2 Skin Rash RMNumber of

Crewvw 3 Skin AhrasionLacera. Crewe S lnsaomnia (lated Romib 1 .9 N .

S N R = ' f Selection of long-term software technolo latform
-_—

ErEier T =i el S s e ST e - = i Crews 4 Insomnia Clate]) Romko. 1.9 g g y p

Craewve 1 Skin Rash RMumber of = .

Crew = Skin Abrasionilacera = Crewe 2 Skin Abrasiornilacera ...

Crewve 1 Comeal Abrasicorn PRurm.
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Constellation Program Health System Requirements Support

Consists of mission specific parameters and crew profiles.
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