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MITRE is a not-for-profit organization that operates 
federally funded research and development centers, 
sponsored by the federal government. 

FFRDCs assist the United States government with:

▪ Scientific research and analysis

▪ Development and acquisition

▪ Systems engineering and integration

We also have an independent research program that explores new and expanded uses of 
technologies to solve our sponsors' problems.

Department of Defense

Federal Aviation Administration

Internal Revenue Service

Department of Veterans Affairs

Centers for Medicare & Medicaid Services

Department of Homeland Security

Administrative Office of the U.S. Courts

National Institute of Standards and Technology
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U.S. lags behind in healthcare innovation
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High Demand for EHR Datasets

Non-clinical or secondary uses including: 
software development, testing, clinical training where realistic data is required
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Restrictions

Real patient records carry privacy, confidentiality, consent, policy, and legal restrictions
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Privacy Risks

Deidentified and anonymized records have been successfully reidentified
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Cost

EHR datasets are difficult to obtain.
Anonymized records are being bought and/or sold by federal and state health departments, 

hospitals, health insurers, pharmacists, government lobby groups, marketers, and data brokers



Synthetic Patient Generation

Realistic Health Data

No Cost, No Restrictions

SYNTHEA



Synthea Architecture
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Reasons Patients Visit PCP
Causes of Premature Death
(Years of Life Lost)

Routine Infant/Child Health Check 1 Ischemic Heart Disease

Essential Hypertension 2 Lung Cancer

Diabetes Mellitus 3 Alzheimer’s Disease

Normal Pregnancy 4 COPD

Respiratory Infections
(Pharyngitis, Bronchitis, Sinusitis)

5 Cerebrovascular Disease

General Adult Medical Examination 6 Road Injuries

Disorders of Lipoid Metabolism 7 Self-Harm

Ear Infections (Otitis Media) 8 Diabetes Mellitus

Asthma 9 Colorectal Cancer

Urinary Tract Infections 10 Drug Use Disorders
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Clinical Pathways

Publicly available data sources

a.k.a. 
care pathways,
critical pathways, 
integrated care pathways, 
care maps,
clinical practice algorithms
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Modules are written in JSON
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Control States control the flow through the state machine
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Clinical States drive the progression of disease and care
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Model Validation

Conditions and comorbidities:
Population - Incidence and prevalence

Individual - Frequencies and progression
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Example Module – Appendicitis
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Smith292, John949

Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:
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Current Date of Simulation: 
March 25, 1947
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Smith292, John949

Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

Current Date of Simulation: 
July 23, 2013
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Smith292, John949

Born: March 25, 1947

Gender: Male

Encounters:

Emergency Room Admission,

July 23, 2013 

Conditions:

Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013

Procedures:

Current Date of Simulation: 
July 23, 2013
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Smith292, John949
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Export Formats

HL7® C-CDA® HL7® FHIR® Human Readable 
HTML or Plain Text

CSV You tell us!

?
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Easy to Set Up – Under an Hour
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No Cost, No Restrictions
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SyntheticMass

1,000,000 synthetic patients 
available for download today

free of cost, free of restrictions

https://syntheticmass.mitre.org



SyntheticMass
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How are people using Synthea?



| 46 |

Software Development & Integration

HL7-AMIA Datathon: Informatics in the Age of FHIR®, March 2017
HL7 FHIR Connectathon 15, May 2017

PULSE@MassChallenge



| 47 |

Education

Risk-free data for students and researchers in clinical informatics
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Data Analysis

Model validation – performing analytics to compare synthetic data to real data
Building tooling & models before moving to real data
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Performance Testing

Use Synthea to generate hundreds, thousands, or even millions of synthetic patient records, 
to test system performance at scale
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Join our open source community!
Submit a Pull Request

Report an Issue
Request a Feature

Let us know how you use Synthea!
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Contact

▪ Dylan Hall, Software Engineer dehall@mitre.org 

▪ Jason Walonoski, Project Lead jwalonoski@mitre.org

https://synthetichealth.github.io/synthea/
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MITRE is a not-for-profit organization whose sole focus is to 

operate federally funded research and development centers, 

or FFRDCs. Independent and objective, we take on some of 

our nation's—and the world’s—most critical challenges and 

provide innovative, practical solutions.

Learn and share more about MITRE, FFRDCs,

and our unique value at www.mitre.org

http://twitter.com/MITREcorp
http://www.facebook.com/MITREcorp
http://www.linkedin.com/company/mitre
http://www.youtube.com/mitrecorp
https://plus.google.com/+MitreOrgFFRDCs/posts
http://www.mitre.org/

