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Background

• More minor/moderate injuries are occurring from 
Soyuz landings than what is expected
• Does spaceflight deconditioning render crewmembers 

more susceptible to impact injuries?  

• Are the landing loads higher than current estimates? 

• Are injury risk tools accurately capturing the risk?

• The same tools that underpredict Soyuz injuries are 
used for certification of other vehicles

• Study was expanded to include all current vehicles
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Objectives

• Current: Collect post-landing debrief 
and injury data to develop an injury 
database
• Provides data to analyze vehicle injury 

rates and whether vehicles are meeting 
certification requirements

• Previous: Combined with additional 
HRP and NESC studies, previous work 
included reconstructing Soyuz 
landings using finite element analysis 
to evaluate whether injury rates were 
consistent with models
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Interview Injury Scoring Database



• Injuries are typically due to either 
inertial loading or from body parts 
contacting vehicular surfaces or 
other objects (“flail” injuries)
• Pre-existing injuries or any non-

dynamic injuries are excluded (e.g., ISS 
exercise, suit ingress)

• Each injury is scored based on 
severity (IS), ability to self-egress 
(SE), and return to flight status (RFS)
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Interview Injury Scoring Database

NASA-TM-2014-217383 Defining NASA Risk Guidelines for Capsule-based Spacecraft 
Occupant Injuries Resulting from Launch, Abort, and Landing.𝑆𝑐𝑜𝑟𝑒 = 0.25 ∙ 𝐼𝑆 2 + 0.5 ∙ 𝑆𝐸 2 + 0.25 ∙ (𝑅𝐹𝑆)2



Injury 
Risk

Age

Sex

Mission 
Duration

Anthro-
pometry

Musculo-
skeletal 
Health

Landing 
Loads

Vehicle
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Interview Injury Scoring Database

• All data collections are stored in a 
database with relevant subject and 
vehicle information that relates to injury 
risk 

• Musculoskeletal data sharing (e.g., DEXA, 
Isokinetic Exercise) used as indicator of 
spaceflight deconditioning

• For vehicles with available landing seat 
accelerations, landing simulations can be 
reconstructed



Soyuz

• 84 data collections

• Data spread across 4 iterations 
of Soyuz vehicle

• Class I and II injuries 
concentrated around spine and 
arms
• Confined cabin a contributor to a 

number of blunt force/flail injuries 
to the arms
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Injury Classification
Number of 

Crew Injured
Injury Rate [%]

0 (Contusion/Abrasion) 17 20

I (Minor) 5 6.0

II (Moderate) 3 3.6

III (Significant) 0 0

IV (Severe) 0 0



Dragon

Injury Classification
Number of 

Crew Injured
Injury Rate [%]

0 (Contusion/Abrasion) 4 8.7

I (Minor) 1 2.2

II (Moderate) 0 0

III (Significant) 0 0

IV (Severe) 0 0
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• 46 data collections

• Relative to Soyuz, Dragon 
dataset contains more short 
duration missions and non-
career astronauts

• Data suggest much lower injury 
risk than Soyuz for all injury 
classes



Future

• Future crewed vehicles will 
provide unique data to 
database
• Orion

• Lunar landers

• Statistical modeling

• Occupational health 
surveillance
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Questions?

Preston Greenhalgh 
preston.c.greenhalgh@nasa.gov

10
2026 Human Research Program 

Investigators’ Workshop


	Slide 1: Spacecraft Occupant Risk
	Slide 2: Background
	Slide 3: Objectives
	Slide 4: Interview
	Slide 5: Interview
	Slide 6: Interview
	Slide 7: Soyuz
	Slide 8: Dragon
	Slide 9: Future
	Slide 10: Questions?

