
To enable space exploration beyond Low 
Earth Orbit  by reducing the risks to 
human health & performance 

Human Research Program 
Mission Statement



Hazards of Human Spaceflight



3

HRP Looks to NASA’s Health and Medical Technical Authority for 
Human Health Risk Prioritizations

Low Earth Orbit 
(Short)

Low Earth Orbit 
(Long)

Lunar Orbital 
(Short)

Lunar Orbital 
(Long)

Lunar Orbital + 
Surface (Short)

Lunar Orbital + 
Surface (Long)

Mars 
(Preparatory)

Mars 
(Planetary)

< 30 D 30 D - 1 Y < 30 D 30 D - 1 Y < 30 D 30 D - 1 Y < 1 Y 730-1224D

Distance from Earth

* Human Systems Integration Architecture (HSIA) Risk 5x5 A A RM/SR RM/SR RM RM RM RM

* Medical Conditions Risk 5x5 A A A RM RC RM RM RM
* Food and Nutrition Risk AO A A RM A RM RM RM
* Pharm Risk AM A A A A A A RM

Isolation and Confinement

* Behavioral Risk 5x5 AM RM AM RM RC RM RM RM
* Team Risk AM AM AM RM AM AM RM RM

Altered Gravity

* Sensorimotor Risk 5x5 A RM/SR AM RM/SR RM/SR RM/SR RM/SR RM/SR

* Bone Fracture Risk 5x5 A A A RC A RC RC RC

* Cardiovascular  Risk 5x5 A AM AM AM AO AO AM RM/SR
* Renal Stone Risk A A A A A A RM RM
* SANS Risk A A A A A A A RM

Crew Egress Risk 5x5 AM AM RC RC RC RC RC RC
* Microhost Risk AM AM AM AM AM AM AM RM

Urinary Retention Risk A A A A A A A A
* Aerobic Risk A AM AO AO AO AO AO AO
* Muscle Risk A AM AO AM AO AO AO AO

Venous Thromboembolism (VTE) Concern N/A N/A N/A N/A N/A N/A N/A N/A
Hostile Closed Environment

* EVA Risk A A AO AO RM RM AO RM
* Dynamic Loads Risk AM AM AM AM RM RM AM RM

Carbon Dioxide (CO2) Risk 5x5 AM AM AM AM AM AM AM AM
Toxic Exposure Risk 5x5 AM AM AM AM AM AM AM AM

* Immune Risk AM AM AM AM AM RM RM RM
* Sleep Risk A AO AO AO AO RM RM RM

Decompression Sickness (DCS) Risk A A RM RM RM RM RM RM
Hypoxia Risk (LTH) A RM A RM A RM RM RM

* Dust Risk N/A N/A A A A RM N/A TBD
Electric Shock 5x5 A A A A RC RC RC RC
Hearing Loss (LTH) AM AM AM RC AM AM RC RC

Radiation
* Radiation Carcinogenesis Risk (LTH) A RC A RC A RC RM RM

Non-Ionizing Radiation Risk A A A A A A AO AO

Human System Risks


HSRB ALL risks (w HRP markers)

				Human System Risks				Low Earth Orbit (Short)				Low Earth Orbit (Short)				Low Earth Orbit (Long)				Lunar Orbital (Short)				Lunar Orbital (Long)				Lunar Orbital + Surface (Short)				Lunar Orbital + Surface (Long)				Mars (Preparatory)				Mars 
(Planetary)

		Hzrd						< 30 D				< 30 D				30 D - 1 Y				< 30 D				30 D - 1 Y				< 30 D				30 D - 1 Y				< 1 Y				730-1224D

		DfE1		Distance from Earth

		DfE2		*		Human Systems Integration Architecture (HSIA) Risk 5x5		AM				A				A				RM/SR				RM/SR				RM				RM				RM				RM		 

		DfE3		*		Medical Conditions Risk 5x5		A				A				A				A				RM				RC				RM				RM				RM

		DfE4		*		Food and Nutrition Risk		A				AO				A				A				RM				A				RM				RM				RM

		DfE5		*		Pharm Risk		A				AM				A				A				A				A				A				A				RM

		I and C1		Isolation and Confinement

		I and C2		*		Behavioral Risk 5x5		AM				AM				RM				AM				RM				RC				RM				RM				RM

		I and C3		*		Team Risk		AM				AM				AM				AM				RM				AM				AM				RM				RM

		AG1		Altered Gravity

		AG2		*		Sensorimotor Risk 5x5		A				A				RM/SR				AM				RM/SR				RM/SR				RM/SR				RM/SR				RM/SR

		AG3		*		Bone Fracture Risk 5x5		AO				A 				A				A				RC				A				RC				RC				RC

		AG4		*		Cardiovascular  Risk 5x5						A				AM				AM				AM				AO				AO				AM				RM/SR

		AG5		*		Renal Stone Risk 						A				A				A				A				A				A				RM				RM

		AG6		*		SANS Risk						A				A				A				A				A				A				A				RM

		AG7				Crew Egress Risk 5x5						AM				AM				RC				RC				RC				RC				RC				RC

		AG8		*		Microhost Risk		AM				AM				AM				AM				AM				AM				AM				AM				RM

		AG9				Urinary Retention Risk		A				A				A				A				A				A				A				A				A

		AG10		*		Aerobic Risk		A				A 				AM				AO				AO				AO				AO				AO				AO

		AG11		*		Muscle Risk		A				A 				AM				AO				AM				AO				AO				AO				AO

		AG12				Venous Thromboembolism (VTE) Concern		N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A		 

		HCE1		Hostile Closed Environment

		HCE2		*		EVA Risk		A				A				A				AO				AO				RM				RM				AO				RM		 

		HCE3		*		Dynamic Loads Risk		AM				AM				AM				AM				AM				RM				RM				AM				RM

		HCE4				Carbon Dioxide (CO2) Risk 5x5		A				AM				AM				AM				AM				AM				AM				AM				AM

		HCE5				Toxic Exposure Risk 5x5		AM				AM				AM				AM				AM				AM				AM				AM				AM

		HCE6		*		Immune Risk		AM				AM				AM				AM				AM				AM				RM				RM				RM

		HCE7		*		Sleep Risk		AO				A				AO				AO				AO				AO				RM				RM				RM

		HCE8				Decompression Sickness (DCS) Risk		A				A				A				RM				RM				RM				RM				RM				RM

		HCE9				Hypoxia Risk (LTH)		AM				A				RM				A				RM				A				RM				RM				RM		 

		HCE10		*		Dust Risk		N/A				N/A				N/A				A				A				A				RM				N/A				TBD

		HCE11				Electric Shock 5x5		A				A				A				A				A				RC				RC				RC				RC

		HCE12				Hearing Loss (LTH)		AM				AM				AM				AM				RC				AM				AM				RC				RC

		Rad1		Radiation

		Rad2		*		Radiation Carcinogenesis Risk (LTH)		A				A				RC				A				RC				A				RC				RM				RM

		Rad3				Non-Ionizing Radiation Risk		A				A				A				A				A				A				A				AO				AO





						Notes: 

						Purple items - risk posture approved by HSRB; pending concurrence from OCHMO  

						Blue items - risk posture under review by HSRB 

						5x5 item - Risk has been updated to 5x5 Risk Matrix

						*Risk for which there is active HRP research per the Human Research Roadmap





















				Transferred

						Red items - on standby to be transferred to the Cardio Risk upon its approval and will no longer appear in the current HSRB portfolio (CNS, Acute Radiation, Back Pain which have been transferred are no longer listed here)

						Cardiac Rhythm Problems		AM				AM				AM				AM				AM				AM				AM				RM				RM

						Orthostatic Intolerance		A				A 				A				A				A				A				A				A				A		 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































12-9

				In Mission Risk - Operations																																		Post Mission Risk - Long Term Health

						Low Earth Orbit								Lunar Orbital								Lunar Orbital + Surface								Mars								Low Earth Orbit								Lunar Orbital								Lunar Orbital + Surface								Mars

		Human Spaceflight Risks				< 30 D				30 D - 1 Y				< 30 D				30 D - 1 Y				< 30 D				30 D - 1 Y				< 1 Y				730-1224D				< 30 D				30 D - 1 Y				< 30 D				30 D - 1 Y				< 30 D				30 D - 1 Y				< 1 Y				730-1224D

		Radiation																																																																				Radiation

				Non-Ionizing Radiation		A				A				A				A				A				A				AO				AO				A				A				A				A				A				A				A				A						Non-Ionizing Radiation		A

				Radiation Carcinogenesis (LTH)		A				A				A				A				A				A				A				A				A				RC				A				RC				A				RC				RM				RM						Radiation Carcinogenesis (LTH)		A

		Distance from Earth																																																																				Distance from Earth

				Inadequate Human Systems Integration Architecture*		AM				AM				RM/SR				RM				RM				RM				RM				RM				A				A				A				A				A				A				A				A						Inadequate Human Systems Integration Architecture*		AM

				Inflight Medical Conditions*		A				A				A				RM				A				RM				RM				RM				A				A				A				RM				A				RM				RM				RM						Inflight Medical Conditions*		A

				Inadequate Food and Nutrition		A				A				A				RM				A				RM				RM				RM				A				A				A				RM				A				RM				RM				RM						Inadequate Food and Nutrition		A

				Ineffective or Toxic Medications 		A				A				A				A				A				A				A				RM				A				A				A				A				A				A				A				RM						Ineffective or Toxic Medications 		A

		Isolation and Confinement																																																																				Isolation and Confinement

				Cognitive or Behavioral Conditions		AM				RM				AM				RM				RC				RM				RM				RM				AM				AM				AM				AM				AM				AM				RC				RC						Cognitive or Behavioral Conditions		AM

				Psychosocial Adaptation within a Team		AM				AM				AM				RM				AM				AM				RM				RM				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A						Psychosocial Adaptation within a Team		AM

		Altered Gravity																																																																				Altered Gravity

				Bone Fracture		AO				AO				AO				AO				AO				AO				AO				AO				AO				AO				AO				AO				AO				AO				AO				AO						Bone Fracture		AO

				Cardiac Rhythm Problems		AM				AM				AM				AM				AM				AM				RM				RM				AM				AM				AM				AM				AM				AM				AM				AM						Cardiac Rhythm Problems		AM

				Concern of Venous Thromboembolism (VTE)		N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A				N/A						Concern of Venous Thromboembolism (VTE)		N/A

				Host-Microorganism Interactions		AM				AM				AM				AM				AM				AM				AM				RM				A				A				A				A				A				A				A				RM						Host-Microorganism Interactions		AM

				Orthostatic Intolerance		A				A				A				A				A				A				A				A				A				A				A				A				A				A				A				A						Orthostatic Intolerance		A

				Reduced Aerobic Capacity		A				AM				AO				AO				AO				AO				AO				AO				A				AO				A				AO				A				AO				AO				AO						Reduced Aerobic Capacity		A

				Reduced Muscle Size		A				AM				AO				AM				AO				AO				AO				AO				A				AO				A				AO				A				AO				AO				AO						Reduced Muscle Size		A

				Renal Stone Formation		A				A				A				A				A				A				RM				RM				A				A				A				A				A				A				A				A						Renal Stone Formation		A

				SANS		A				A				A				A				A				A				A				RM				A				A				A				A				A				A				A				RM						SANS		A

				Sensorimotor Alterations		A				A				A				RM				A				RM				RM				RM				A				A				A				A				A				A				A				RM						Sensorimotor Alterations		A

				Urinary Retention		A				A				A				A				A				A				A				A				A				A				A				A				A				A				A				A						Urinary Retention		A

		Hostile Closed Environment																																																																				Hostile Closed Environment

				Altered Immune Response		AM				AM				AM				AM				AM				AM				AM				AM				A				A				A				A				A				A				A				RM						Altered Immune Response		AM

				Carbon Dioxide Exposure		A				A				A				A				A				A				RM				RM				A				A				A				A				A				A				A				A						Carbon Dioxide Exposure		A

				Celestial Dust Exposure		N/A				N/A				A				A				A				RM				N/A				TBD				N/A				N/A				A				A				A				RM				N/A				TBD						Celestial Dust Exposure		N/A

				Decompression Sickness		A				A				RM				RM				RM				RM				RM				RM				A				A				A				A				A				A				A				A						Decompression Sickness		A

				Dynamic Loads		AM				AM				AM				AM				RM				RM				AM				RM				AM				AM				AM				AM				A				AM				AM				AM						Dynamic Loads		AM

				Electrical Shock		A				A				A				A				A				A				A				A				A				A				A				A				A				A				A				A						Electrical Shock		A

				EVA Risk 		A				A				AO				AO				RM				RM				AO				RM				AO				AO				AO				AO				AO				AO				AO				AO						EVA Risk 		A

				Hearing Loss (LTH)		AM				AM				AM				AM				AM				AM				AM				AM				AM				AM				AM				RC				AM				AM				RC				RC						Hearing Loss (LTH)		AM

				Hypoxia		AM				AM				AM				AM				AM				AM				AM				AM				A				RM				A				RM				A				RM				RM				RM						Hypoxia		AM

				Sleep Loss		AO				AO				AO				AO				AO				RM				RM				RM				A				A				A				A				A				A				RM				RM						Sleep Loss		AO

				Toxic Exposure		AM				AM				AM				AM				AM				AM				AM				AM				A				A				A				A				A				A				AM				AM						Toxic Exposure		AM









4

Top Crew Health and Performance System 
Capability Challenges for Mars v1.0

Mars Duration Food System

Computational Injury & 
Anthropometric Models

Earth-Independent Human 
Operations

Mars Duration Effects on 
Human Physiology

Risk Mitigations for Vehicle 
Atmospheres

Exploration Exercise 
Countermeasures

Understanding Individual 
Variability in Spaceflight

Sensorimotor 
Countermeasures 




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Top Crew Health and Performance System �Capability Challenges for Mars v1.0
	Slide Number 5

