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The Longitudinal Study of Astronaut Health(LSAH) was T
an epidemiological study conducted from 1991-2010

- Examine the mortality and morbidity rates of
astronauts

- Determine the rate of illness and accidents which
require medical care

- Establish a comprehensive datahase
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This is ONE patient's medical chart!!!



In the late 90's NASA transitioned
from traditional paper charts to an
Electronic Medical Record system
which improved the overall quality of
care for astronauts in-flight and on
the ground




Summer 1999

Flight Medicine
Clinic EMR
Established

Spring 2000
Clinical Lab
Results

Fall 2000

Annual and

Mission Physical
Examinations

Consultant
Reports

Ongoing
Development of
Data Collection



EMR Requirements
- Ambulatory
- Scalable
- Very Customizahle
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Active Retired
Annual Annual
Aerobic Functional Capacity X
Audiometry X X
Bone Densitometry (DXA) Every3yrs | Every3yrs
Cardiology X Perguidelines
Clinical Assessment X X
Colonoscopy Age-based | Age-based
Dental Exam X X
Dermatology Screen X X
Gynecological Exam X X
Laboratory Testing X X
Neurovestibular Testing
Nutritional Assessments X As desired
Occupational Health History X X
Ophthalmology Examination & Imaging X X
MRI & Ultrasound of the Eye & Orbits X
Psychiatric & Psychological Evaluation X
Pulmonary Function Testing X X
Radiation Monitoring/ Bit:)dt:-)sime'tryr Update
Ultrasound Imaging X Perguidelines




Muscle, Neuro,

Nutrition

N

Laboratories: Bone and

Microbiology, Exercise,

CLINICAL DATA

REPOSITORY
WITH EMR

AND CONNECTIVITY TO
ASSOCIATED DATABASES

Potential interface with
US/International Mission
Control Centers and
Consultants
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Integration of
Mission data
into system

Environmental Health, WAFAL
Radiation, Toxicology, Inflight
Monitoring

Integration/interfacing with
Telemedicine

Visual data elements
including ECG and
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Pre/In/Post-Flight
MED B
Requirements

Preflight Postflight
Time Points & Durations (minutes) Time Points & Durations (minutes)

Indlight
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Occupational Monitoring
Re-certification

CrewClnical Health
L-27 mo.

L -365:270

L - 365240

L -365180

L-330

L-270
L-270M180

L-18 mo.
L - 240180
L-210

L - 180/90
L-150
L-90
L-60
L-20/10
L-2H

R+ 0

R+ 0A1
R+ 03
R+ 37
R+ 4

R+ 5

R+ 57
R+ 530
R+ 740
R+ 714
R+ 10

R+ 14
R+ 2030
R+ 29

R+ 30

R+ 60

MAT Title

=3 L -24 no.
=8 L - 365

AME

E R+ 1430
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CS Clinical Assessment
CMO Health Status
Private Medical Conference

-
60 |
n

Neurological Assessment

N eurovestibular Plationmn Test

Resting ECG

24 hour ambulatory ECG

Hearing Assessment
Dental

Ophthalmology Examination

Ophthalmology Orbital MR |

Ophthalmology Ocular U lfrasound
Bone Densitometry

Ultrasound Imaging

Pl S e Bl = Bl B e S

15 |BraimMR1/ MRA
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Body Mass Measurement
Photodocumentation of SKkin

<<

Laboratory Testing

H.Pylori

TB Testing

MR SA

E b Bt B B

Personal dosimetry

Biodosemitry
Aerobic filness/cycle emmometer

g e
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Orthostatic tolerance

.1 _|Functional Fitness Assessment

On-orbit Strength & Conditioning Monitoring
Isokinetic Assessment
Calf Volume measurement
Pre/post EVA CMO med E xam

Monitoring during EVA

|Amm ergometry (Orian)
Prefiight B ehavioral Health Status Check

Preflight Psych Evaluations

Private Psych Conferences

Mood Assessment

5 |Postilight Psych Evals

EA A E S E R B R

N eurocognitive Assessment (WinS CAT) X A N
Behavioral Observation of Training

Nutritonal Assessments X 45

Postilight Recondifioning
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Telemedicine

Visual data elements
including ECG and
radiological images

Aerospace I




Picture Archive and Communication System (PACS)

- Increased use of imagery for screening due to long
duration space flight

« Clinical care function needed to maintain internal and
external diagnostic imaging within NASA Medical
Systems

- Consistent with NASA's retention guidelines
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Approximately 800 external MRI, CT, and
X-Ray studies have been imported into PAC

Shuttle Data Archive



A-Rdy SWUIES Ndve DEeN Importea Into FAL

Shuttle Data Archive

- Captures original Shuttle program health and human performance records from Space
Medicine
- Designed to be expandable to other programs




Assessment and Planning

v" Reviewed content and
business processes

v" Created a detailed inventory

v

Assessed current systems

<

Conducted interviews (25+
people)

* Variety of levels / titles

* SD,IRD (RM, STI, KM), SF
v" Developed detailed plan,
budget, solution
requirements

v Hired staff

Data Collection, Governance

Design, and Preparation

¥v" Developed standards,

guidelines, and procedures
Defined content organization

Inventoried and organized the
Medical Operations store room
Researched / assessed
conversion vendors

Collected, reviewed categorized
content collected from flight
surgeons

Prepared content for
conversion

Designed repository solution

NN NN K

Solution Implementation,
Data Conversion and Load

Selected conversion vendors
Converted content

v' ~340,000 pages

v n73audio tapes/reels

v' 28 video tapes

v" 16 motion film reels

¥ 134 still image items
Enrich eontent metadata
Implement solution
Load ~36,000 files & metadata
Validate solution and data

Effect governance standards and
guidelines

v" Training
v" Planning for Post-Project

.January

2009

August
2009

January
2010

sustainability |

September2011



NASA's Life Sciences Data Archive (LSDA)

- An active archive that provides
information and data from 1961
through current flight and flight
analog studies

- Information and data are publicly
available on website.



FOR EDUCATORS FOR STUDENTS FOR EVERYONE

Lite Sciences Data Archive @ Johnson Space Center, Houston, Texas rmo 7 @ nasa ([ Search

Search Publscly Avadabie Informaticn and Data ® . Dats Request
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Research Data Repository: Lide Sciences Data Archove (L SDA)
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Operational use of Data:
- Clinical
- Operational
- Occupational
- Research
- Other



Clinical
NASA Physicians requesting data for direct care
of patient(s)



Operational
Address specific NASA programmatic or decision
support needs



Occupational

[dentify trends in data or
adverse health outcomes
related to spaceflight and
spaceflight training
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Research
- Generally hypothesis-driven
investigations - currently ~65% of all DRs
- HRP-funded are top research priority




Other

Processed as staff have availability,
prioritized by EBWG (de-identified),
LSAH AB (attributable), other
management as required



Operational use of Data:
- Clinical
- Operational
- Occupational
- Research
- Other



Human Research Roadmap

A Risk Reduction Strategy for Human Space Fxploration
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Search the Roadmap

HRP Architecture

Crew heain and performance s oriical 10 successiyl human apioration beyond low Earh ool The Human
Ressarch Program (HRP) ruesiipates and mitigates T highss: risis 0 human healh and performance
providing essantial Coumermessures and technoiogies for human sSpace apioration. Risks Include
physiological eflecs Yom radiation. Mypogravlty, and ‘eresTial arvronmams, a3 well as unigue challenges In
megical SUppon, uman f9Cors, and Dehavioral haatn Support. The HRF wilizes an Imegrateg Research Pian
(RP) % igersty Te sporoach and resssrch aCivities plannad 30 address Tess riskS Which are asSgned 0
Speciic Elemans witiin e program. The Humsn Resssrch Rosomsp 5 Te webbasaed o0l %or
communicating e IRP comemn






