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NASA Medical Selection, Recertification, and Mission Medical Evaluation Standards OCHMO-
STD-100.1A, Revision A - NASA Human Spaceflight Standards

Objectives

* Provide information regarding the NASA Medical Selection, Recertification, and
Mission Medical Evaluation Standards OCHMO-STD 100.1A

* Provide information regarding OCHMO NASA STD team body of work
including NASA-STD-3001 Volumes 1 & 2, technical briefs, external
reviews and their genesis
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Purpose of OCHMO Standards

Establish Establish Agency-level standards (technical, medical requirements) that enable human spaceflight missions

Minimize Minimize health risks, provide vehicle design parameters, and enable the performance of flight and ground crew

Enable Via partnerships with programs and industry, enable the successful implementation of NASA programs and commercialization of
human spaceflight

Routinely update and disseminate materials to the public OCHMO Standards website as a source of information. (required to be

Update and disseminate reviewed for updates every 5 years).

OCHMO Standards are used to generate Program Specific Requirements. The requirements may be tailored with
NASA Chief Health and Medical Officer approval.

2025 Human Research Program + ¥
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« NASA OCHMO Standards Development Process

3 =
* What risk(s) are being addressed/mitigated? o ({* o ‘”'
f'§ 7
* Research data (Human Research Program (HRP), literature, ' s
collaboration studies, analogs, etc.) o
» Terrestrial data/standards (OSHA, FDA, IEEE, I1SO, ASTM, etc.)
* Industry research and insight: how can we improve our Standards and
documentation to provide companies with the knowledge needed to
build human-rated spaceflight vehicles and environments?
* Rationale may contain possible implementation guidance on how a
medical professional, engineer, or designer would utilize the Standards
* Guidance on when to use the standard, what calculations are
required and any caveats
* What considerations are required to successfully implement the
Standards?
* Kristin Coffey Kristin.m.Coffey@Nasa.gov + 202Isni—/':s:qi;:tifss’e\fvrgrk;:ziram*_ + % ) +




NS

LN &/ @™ \ e anii

Sample 100.1 New VTE requirement
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6.3.2 Screening for Deep Vein Thrombosis and Venous Flow Anomalies

[6041] Requirement: Every crewmember shall be screened for deep vein thrombosis (DVT)
and flow anomalies of the internal jugular veins.

Rationale:

e Primary DVT of the left internal jugular vein has been observed at elevated rates in
microgravity. Flow anomalies are observed in a significant subset of crewmembers
examined for both research and surveillance purposes, and likely represent a risk for
DVT development.

DVT is associated with significant mission impact and poses an acute risk to crewmember
health.

Early diagnosis of abnormality will help identify crewmembers at risk for DVT formation
and may allow the provisioning of early treatment before DVT becomes symptomatic or
results in a life- or mission- threatening complication such as pulmonary embolism.

Description: Using an ultrasound device, duplex ultrasound of the bilateral extracranial
internal jugular veins, with breathing and compression maneuvers, is performed with
teleguidance and/or autonomously with just-in-time training. An onboard ultrasound device
will be used for in-flight DVT and venous flow anomaly screening.
Example Schedule based on 180-day ISS mission: L-12/3 m, L+30 days,; L+60 days; R-42
days, R+0/45d, ACI,
Table 7, Table 8
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NASA Medical Selection, Recertification, and Mission Medical Evaluation Standards
OCHMO-STD-100.1A, Revision A - NASA Human Spaceflight Standards

NASA Astronaut Selection and Recertification

b

Mission specific medical evaluation requirements for NASA Astronauts assigned to missions

A

8 J
4 B
Medical Evaluations for Private Astronauts (Private astronauts are defined as a crew member OFFICE OF THE CHIEF HEALTH AND MEDICAL
who is not a NASA career (US government) astronaut or international partner astronaut).
N 4
 Medical Evaluations for NASA Suborbital Research Specialists (Suborbital Research Specialist | RECERTIRCATION ANDVIRNION FVALATION
is an individual employed by NASA or funded by NASA to conduct research, testing, training,
Lor other activities on a sub-orbital vehicle excluding commercially employed crew.) )
e o\
Disqualifying Criteria Appendix
& J
- - 2025 Human Research Program *
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NASA Human Spaceflight Standards Selection and Recertification Laboratory Tests (Sample)

A vieaith g
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Laboratory Tests on Selection, NASA Astronaut Candidate (ASCAN) First Annual Exam, and Annual
Recertification.

)
u’l*‘)@

LTV

Biochemistry

Liver function - Aspartate aminotransferase (AST), alanine
aminotransferase (ALT), gamma-glutamyl transferase
(GGT), bilirubin, alkaline phosphatase (ALP), lactate
%Zﬁg’fggﬁ“maﬁééﬁlf NASA Astronaut Candidate (ASCAN) First Annual Exam
Renal function - Ure  ABO Group & Rh Type
gril([i‘;}éll‘?;la:d?if’l:if r[giocf Cytomegalovirus IgG Antibody
T4 (thyroxine), anti-  Epstein-Barr Virus IgG Antibody to Nuclear Antigen
F‘*S“F‘g blood glucor Venous Thromboembolism Panel:
Cardiovascular prof saighrinin 5
e Cardiolipin IgG Antibody
B2 glycoprotein 1 IgM/IgG Antibody
Activated Protein C (APC) Resistance
Prothrombin Nucleotide 20210 G/A Gene Mutation (FactorLl)
Protein C
Protein S
Anti-Thrombin
Anti-phospholipid antibodies
Factor V Leiden

Laboratory Tests on Annual Recertification of NASA Astronauts
Hematology

Complete Blood Count — To include hemoglobin, hematocnit,
red blood cell count, red blood cell indices, white blood cell
count, differential count, platelet count

Reticulocyte count

_ _ 2025 Human Research Program
Kristin Coffey Kristin.m.Coffey@Nasa.gov + e Wetehes
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NASA Human Spaceflight Standards Selection and Recertification Special Assessments (Sample)

Specialist Assessments for Selection and Annual Recertification of NASA

Sy, Ophthalmology Specialist Assessment
ptometrist

Visual acuity (Snellen or Landolt-C)

o
AR
FERTIT) w

e Near vision

e Distance vision

B o Resting 12-lead electrocandiogram (ECG)
Color vision (computer-bz

or equivalent pseudo-isocl| Direct or indirect measurement of o ]
[PIPs] to include red-gree: cardiorespiratory fitness (CRF) in mlkg/min or SpeC|al|5t Assessments include:

METS) on maxmmum eXercise siress lest

Ophthalmology Behavioral Health
Otolaryngology Gynecological
Dental Radiological
24-Hour ECG monitoring Cardiopulmonary  Radiation
Gastroenterology

Musculoskeletal
Cardiovascular Risk Prediction { AstroCHARM) Neur0|0gy

Echocardiogram, Dioppler, and color flow study

¢  Within the last 3 years

Pulmonary function testing

Coronary calcium scoting (=50 yrs ald)

Within the last 5 years

2025 Human Research Program
Investigators’ Workshop
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6.1.5 Neurovestibular Platform Test

Mission Medical Evaluations for Short Duration |6OQS| Rl:qluircn‘l(:nl: ‘(‘rc\\nu:n?hur.\ .\hall undergo an objective assessment of neuro-
(<30d) Missions vestibular function before and after flight.

Rationale: To perform functional assessments regarding neuro-vestibular re-adaptation to
Earth gravity following prolonged weightlessness. Results will be used to establish a more
precise return-to-normal daily activities (stairs, driving a car, showering, etc.) criteria and
return-to-duty criteria.

Clinical Assessment and Med Eval Annual PRE-FLIGHT e e
Monitoring Requirement Tk (L) IN-FLIGHT POST-FLIGHT (R+)
(4
Neurological Assessment [6004] AME L-12/6 m R+0dand R+3/7d ACI

Post-flight Med
AME L-9/6 m,

Neurovestibular Platform Test R+7/10d evaluation
L-90/30 d
Resting ECG [6006] AME L-12/6 m ACI
24-hour Ambulatory ECG On Record .. . .
R+3 d If abaormal. Mission Medical Evaluations for Long
Hearing Assessment 6007 able 6 AME L-12/6 m ACI
g 16007} lable © +10 +60 q o a
R+HNE G 8+60 4 Duration (>30d) Missions
Hearing Protection [6008] L-18/12 m
Dental Examination Table 6 AME L-12/6 m
DL‘Ill(ll Dnhu?anmnmgmm or (60101 Table 6 AME L-12/6 m
Full Mouth X-Ray Series - Clinical Assessment and Med Eval Annual PRE-FLIGHT INFLIGHT POST-FLIGHT
m=months d=days y=year L=launch R=return AME - Annual Medical Evaluation ***Annual Tests - Table 3 Oven Monitoring Requirement o (Including Annual)
Evaluation Procedures for NASA, Table 4 Overview of Medical Evaluation Procedures for NASA Astronauts to be applied annually, ) ) ) . .
Laboratory Tests on Annual Recertification, and Table 7 Special Assessments for Recertification Neurological Asscssment 16004} L AME L-9/6 m R+0d, R+3d,R+7/144d

- - AME L-9 -
Neurovestibular Platform Test [6005] \\l"‘Nll m(:]m_ R+7/10d

AMEL-9%6muwL-10d

Resting ECG R+0/3d

24-hour Ambulatory ECG L-365/330d R+0, R+10/14d
On or before
i i Heiriog Asseatinet <o Fable ¢ L-90730 d FD21, then every 3 R+3 d, If abnormal,
In-flight Medical TG AR L . i months regardless R+10/14 d, R+60 d

of mission length
m=months d=days y=year L=launch R=rctum AME - Annual Medical Evaluation ***Annual Tests - Table 3 Overview of Medical
, Table 4 Overview of Medical Evaluation Procedures for NASA Astronauts to be applied annually, Table § Laboratory
Tests on Annual Recentification. and Table 7 Special Assessments for Recertification

evaluation

Evaluation Procedures for N

2025 Human Research Program
Investigators’ Workshop +
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Medical Evaluation Procedures for NASA
Suborbital Research Specialists

Laboratory Tests and Specialist Assessment for Private
astronauts with No Critical Duties on Missions <30 days

Hematology/Thrombophilia Screen Subsequent Flights
Complete Blood Count — To include hemoglobin, NSRS Shall have the medical

!lcn‘iatocril..red blood cell count, rcd blogd cell I — vear screening including procedures
indices, white blood cell count, differential count, listed below completed and

latelet count i
P forwarded to the AMB prior to
Scrccning tests for thramhbhanhilia® Prathramhin ﬂlght

time (PT), Activz Ophthalmology Specialist Assessment . — . By
(aPPT) (Optometrist) First Flight Subsequent Flights . EAA Class Il Exam or

- - Uncorrected and corrected near and distance ' eq uivalent
Biochemistry visual acuity (Snellen or Landolt-C) Vet Plus: EKG, Standard Blood

Color vision (computer-based test, Ishihara, q q
or equivalent pseudo-isochromatic plates 1 vear (CBC'BM P) & Urine Analysis

. / JD',?-J,U inrlyde red-green and blue-yellow) Valid for 1 year
V :fraction 1 year

MARK BEZOS  JEFFBEZOS  OLIVERDAEMEN  WALLY FUNK

| year
53 YEARS 57 YEATE 18 YEARS 82 YEARS

| year Financier. Blue Origin Student of American
philanthropist.  founder physics, son of aviator and
volunteer and one of Somerset Capital Goodwill
firefighter, the richest Partners CEO Ambassador
former adman, people Joes Daemen
Jeff Bezos' or Earth who secured a Scheduled
brother seat in a public to become
auction’ the oldest
Scheduled to become the PO
youngest person to fly to space Espace

| year

Axiom private astronaut crew

2025 Human Research Program
Investigators’ Workshop +
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APPENDIX A. DISQUALIFYING MEDICAL STANDARDS

NASA Astronaut Disqualifying Standards

say0 v

. Any medical condition that, in the judgment of the AMB, may compromise mission
operations, performance of duties, or crew health or safety.

. Hlslnr_\ ¢

. All injuries, contusions, fractures, or surgery unless healed and not associated with
functional deficit that could interfere with the performance of duties.
2

perforn

5. Habitual

. History of heat stroke, temperature intolerance, or environmental injuries associated with
significant sequelae that could interfere with performance of duties.

6. Chronic

[ sensitivitv or demonstrated allerov of sufficient severitv so as to interfere with the
G. CARDIOVASCULAR

1. Any condition of the cardiovascular system that interferes with the performance of duties.

General

ventricular ejection fraction is

Head, Face
Cardiomyopathy such as hypertrophic or right ventricular cardiomyopathy (other than
physiologic heart changes). History of acquired cardiomyopathy if recovered and left

<50% requires specialist evaluation.
diastolic of 90 mmHg or greater.

Nose, Sinuses

. Hypertension, as defined by sustained systolic blood pressure of 140 mmHg or greater or

Ears

Kristin Coffey Kristin.m.Coffey@Nasa.gov +

. Recurrent syncope or symptomatic orthostatic intolerance (¢.g., medication-induced,

Eyes
autonomic dysfunction, or other causes not otherwise specified), excepting post-spaceflight
orthostasis. Recurrent neurally mediated syncope with clear precipitating factors requires
specialist evaluation.

Lungs and Chest Wall

Cardiovascular
Hematology
Abdomen

Endocrine

2025 Human Research Program
Investigators’ Workshop
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Disqualifying condition categories

Genitourinary
Musculoskeletal
Skin Disorders
Neurological
Psychiatric disorders

Obstetrics/Gynecology
Dental

Infectious Disease

Radiation

Anthropometry Criteria

oy W,
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OCHMO-STD-100.1 Revision A, related Technical Briefs Venicle Systems

Human Physiology and Behavioral Health

Medical Care

Benavicnal Healts and " Voo Decompr o400 SKAe s (DCS)

Pectormance
View POF @
View POF ©

Crew Sak ] Health Program L Health

View POF @ View PDF @ View POF ®

Lasrcine Cverview 1ot and Ntron Wi 1a0n O ation Mortatty Belated to Human

Spac el a
View POF © View POF © View POF ©
View POF © E & Medical Toxicology

ocular Syndrome (SANS) Care
View PDF @ View POF @

Waivered Health Conditions

View PDF © View PDF @

o

Orthostatsc Intoler ance

View POF @

Watte Maragement
View POF @
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Waivered Health Conditions Technical Brief

Descriptions of Crew Waivered Medical Conditions
e
C NASA-STD-3001 Medical Technical Brief

- £ £

NASA has issued waivers for the following conditions after extensive evaluation of the crewmember's
condition. NASA considers the potential impact to both in-mission, and long-term health along with safety
and performance during the spaceflight. The potential aspects of spaceflight that were considered for
each conditions are listed. This is not an exhaustive list but provides the primary areas that need to be

ng condition category considered

Disqualifying Conditions

Executive Summary
NASA astronaut applicants undergo a
thorough medical examination and
screening process prior to being selected
as astronauts. During the initial selection
process, applicants are screened for a list
of disqualifying health conditions per
OCHMO-STD-100.1A and are eliminated
from the selection process with no
possible waivers considered. Astronauts,
once selected, complete a yearly
recertification exam ensuring maintenance
of health and fitness required for
spaceflight. At this point, if they develop
health conditions before/during/or after
flight that were non-waivable during
selection, they are assessed and may be
waivable if the condition(s) is
treated/resolved, and the medical team
determines that the crewmember is fit for
duty and can safely return to flight
eligibility status. This medical technical
brief discusses the selection/recertification
process and outlines the procedure along
with examples for waiving a medical
condition on recertification

Relevant Technical
Requirements

NASA-STD-3001 Volume 1, Rev C
{V13001] Selection and Recertification
(V1 3018] Post-Mission Long-Term
Monitoring

(OCHMO-STD-100.1A, NASA Spoceflight
Medical Selection, Recertification and
Mission Evoluotion Stendords

Mip frocture is an exampie of @ condition that has been
owvered in octive astronauts. Once the crewmember
recovered from

Astronaut Disqualifying Condition Categories

Health Disorder General
Head, Face & Neck disorder

andd Gynexokogy

Ear Disorder Musculoskeletal Disorder
Eye Disorder Siin Disorder
Lungs and Chest Wall Diiorder  Suitabiity for Spacefight
Piychiatri der Dental Disorder

Abdomen and digestive infectious Dsease
[

Raduation Duorder Antheopometry Criteria

When disqualifying conditions are identified, they are
evaluated, and the crew case is brought to the NASA
Aerospace Medical Board (AMB) and to a multilateral space
medicine board (if required) to determine recommendations
for medical certification. The recommendations are sent to
the CHMO for final disposition. Many disqualifying conditions
have been treated or resolved and the crew was able to
return to spaceflight. The AMB is comprised of only NASA
physicians, multilateral medical board includes physicians
from international partners.

4.3 walver of Medical Standards for Recertification

[4007] For & NASA astronaut waiver request, the examining physician shall provide a detaied presentation to
the AMB of all relevant medical data and address the following;

A 26 based review i and s well a3
specialist consultant opinions
sequelac.

b. A thorough o mission safety and
and [ isk tothe space e

[4008] T hall notify the NASA that his/her beis

walver of o
[4009) The Chief Health and Medical Officer (CHMO) shall make the final dsposition based on review of the
AMB The O decision AMB Chair for routine

gl
medication waiver renewal. From: OCHMO-STD-100.1A

Techaicol Brief is derived from NASA STD- 3001 and NASA medcol operotions ond s 09/18/2024

Waivered Condition

Cervical disc herniation Central part of
intervertebral disc protrudes into the
spinal canal, typically from tear in tough
fibrous annular ring that surrounds soft
inner core resulting in herniation of
softer material.

Bulging disc with radiculopathy Occurs
when disc slips out of place or becomes
damaged/herniated and presses on
spinal nerves pinching at the root
causing pain,

weakness/numbness. Most commonly
occurs in neck and lower back.

Impingement on spinal cord Refers to
the crowding of the spine infaround the
spinal column via a nerve that is directly
compressed.

Olecranon bursitis r/o septic joint
Inflammation of the bursa (a thin fluid-
filled sac located at the boney tip of the
elbow) caused by acute trauma to the
elbow or resting on hard surfaces (i.e.,
computer use)

Flexor Digitorum Synovitis Severe
bacterial infection within the closed
space of digital flexor tendon sheaths,
can cause necrosis of tendons and
devitalization of fingers.

Spaceflight Considerations

Potential exacerbation from launch and

landing loads. EVA suit interactions and in-
flight exercise. Spinal elongation due to
microgravity/lack of gravity in mission.™®

Potential exacerbation from launch and

landing loads. EVA suit interactions and in-
flight exercise. Spinal elongation due to
microgravity/lack of gravity in mission.*

Potential exacerbation from launch and

landing loads. EVA suit interactions and in-
flight exercise. Spinal elongation due to

microgravity/lack of gravity in mission.*®

EVA suit interactions and in-flight exercise.
Potential exacerbation from launch and
landing loads.

Potential exacerbation

from launch and landing loads. EVA suit
interactions, especially with gloves; and in-
flight exercise.

 Medical
reference only. The aim of this Medicol Bref s o share chcol knowiedt ond provede best
they coukd safiely retum to flght B 00 s flaart sl Frs b AN AR A it U0 it

This Mecicol TechnicolBref s derived rom NASA STD- 3001 0nd NASA medicol operotions ond s 09/18/2024
Jor reference anly. The oim of this Medicol Brief is to shore clinkol knowledge ond provide best

_nmetires nat 1o deliver direct medienl rare reeammeodatinns or audance far indnadunls
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OCHMO-STD-100.1 A, Revision A Future Direction

B Standard allows Future:
Today for future updates Mission medical evaluation for
Mission medical evaluation to address long duration Lunar and Mars
exams for short duration (<30 missions beyond Future missions to the Moon,

days) and long-duration (>30
days) missions

Mars, and beyond will require
discussions on risk-trade analysis

the Lunar Surface

The current astronaut medical of medically selecting and
evaluation criteria is based on evaluating astronauts for these
decades of research and more complex missions

experience with Apollo, low-
earth orbit mission operations
with a robust medical system
and real-time ground support.

* Genetic Screening
* Tailored Countermeasures
* Additional Screening tests
* Prophylactic surgeries —
appendix, gall blader

Note : These medical evaluation are the basis for short duration ARTEMIS missions.

2025 Human Research Program ¥* 15
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Public Website - Accessible by vendors

7
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Resources Include:

Access to standards &
handbooks
Reference Libraries
Standards Hierarchy
Technical Briefs
Newsletters

Human Spaceflight &
Aviation Standards

Resources to understand
and implement Human

Decompression Sickness Vehicle Acceleration Limits

Spaceflight Standards are S (DS Lirany iy
provided on a public [
facing website Mz

Search NASA & OCHMO
Link Below

Newsletters

https://www.nasa.gov/
offices/ochmo/human_
spaceflight/index.html

v L g
Standards Hierarchy Aviation Medical Human Integration Design Mishap Investigations
Pyramid Certification Standards Handbook Handbook

2025Human Research Program
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Questions??
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