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Outline

• Use and reuse of healthcare data
• FAIR data Principles
• How to make healthcare data FAIR
• What’s next?



Use and reuse of healthcare data

New Yorker June 26th, 1995, drawing by J.P. Rini
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https://academic.oup.com/cid/article/39/9/1267/402080

Practice Guidelines
for the Management of Bacterial Meningitis

https://academic.oup.com/cid/article/39/9/1267/402080


FAIR Guiding Principles https://go-fair.org/

https://www.go-fair.org/


FAIR Principles – concise

• Findable
• Metadata and data should be easy to find for both humans and computers

• Accessible
• The user needs to know how data can be accessed, possibly including 

authentication and authorization
• Interoperable

• Data need to be integrated with other data and interoperate with applications for 
analysis, storage, and processing

• Reusable
• (Licensing & provenance) metadata and data should be well-described so that 

they can be replicated and/or combined in different settings



FAIR Principles = “What”, not “how”

• Globally unique and persistent identifiers
• https://orcid.org/0000-0002-1704-5980
• https://www.linkedin.com/in/ronaldcornet/
• …

• Freedom of format

Open license  structured  open format  URI-based  linked

https://orcid.org/0000-0002-1704-5980
https://www.linkedin.com/in/ronaldcornet/


Examples of (more or less) FAIR repositories

• https://home.fairdatapoint.org/ Links to FAIR data points
• https://fairsharing.org/
• https://www.openaire.eu/
• https://www.ohdsi.org/  “Human” entry to harmonized data 

https://home.fairdatapoint.org/
https://fairsharing.org/
https://www.openaire.eu/
https://www.ohdsi.org/


FAIR healthcare data – focus on “I”

• Use “knowledge organization systems”: ontologies, vocabularies, 
terminologies

1. Identification
2. Characterization
3. Organization



Identification

• 350,000 concepts
• Versions available in multiple 

languages (English, Spanish, Dutch, 
Swedish, …)

• Licensed to over 40 countries
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Characterization



Organization



FAIR healthcare data – focus on “I”

• Use “knowledge organization systems”: ontologies, vocabularies, 
terminologies

1. Identification
2. Characterization
3. Organization

• For (categorial) values (diseases, procedures, etc.)
• For data elements (“diagnosis”, “blood pressure”, etc.)



Identification
Characterization



LOINC, SNOMED CT & Many Others

• BioPortal includes about 900 biomedical ontologies, over 13M concepts/classes

https://bioportal.bioontology.org/


Next steps –Semantic Web Standards
• OWL - ontologies

• ShEx - (clinical) data models

• RDF - instances
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Semantic Web Standards

• Representation to enable Reasoning
• Important to detect “iso-semantic expressions”, i.e., different ways to convey 

the same meaning, e.g.,

• Measurement:
• type = 8459-0 | Systolic blood pressure--sitting

• Measurement:
• type = 8480-6 | Systolic blood pressure
• 704326004 | Precondition = 33586001 |Sitting position (finding)



Semantic Web Services

• Ontology alignment services
• Static, e.g., UMLS, Athena
• Dynamic, e.g., AML, FCA-Map, LogMap)

• Instance alignment services (e.g., https://www.sameas.cc/)

https://github.com/AgreementMakerLight/AML-Project
https://github.com/icgw/FCA-Map
https://github.com/ernestojimenezruiz/logmap-matcher
https://www.sameas.cc/


Conclusion

• Ontologies such as SNOMED CT play an increasing role in clinical data capture
• Information models benefit from use of systems such as LOINC, but this is not 

yet common practice
• Aligning data represented using different ontologies and different information 

models is challenging
• Semantic web technology can contribute to overcoming this
• Uniquely identifying data elements and values using broadly accepted 

standards contributes to healthcare data becoming FAIR
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