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Studies performed

 Annotating clinical models 
(terminology binding) by terminology experts

 Manual annotation of clinical narratives by 
terminology experts

 Machine annotation of clinical narratives using 
Natural language processing



Annotating clinical models

 Assumptions
 Use of terminologies in clinical information models 

representative of a major terminology use case
 Agreement across country, cultural, language, etc. 

borders representative of EU-wide, cross-border 
use
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Annotating clinical models
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Annotating clinical models

 End points
 Content coverage
 Inter-annotator agreement

 Material / Methods
 12 information models extracts, 101 elements
 Full SNOMED CT
 Set of ICD-10, ATC, LOINC, and MeSH
 6 participants from 6 countries (5 EU + US)
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Comparison SNOMED CT vs. Alternative

 Small agreement on coverage assessment (ISO 
TR 12300)

 Difference agreement only after basic quality 
control

Krippendorff’s α
(95% CI)

SNOMED CT
0.61 (0.55-0.66)

Alternative 
0.47 (0.41-0.54)



Annotating clinical narratives 

 End points
 Content coverage  reference terminology
 Inter-annotator agreement  reference terminology
 Term coverage  user interface terminology

 Material / Methods
 Parallel corpus of 60 clinical text samples in 6 languages

 representing clinical specialties, document types, text sections  

 2 human annotators per language
 standard NLP pipeline per language

 Three terminology settings compared
 SNOMED CT (English, Swedish, French, )
 A compilation of international terminologies  

 extended subset of UMLS for text annotation

 A local scenario with German language terminologies
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Annotating clinical narratives 



Content in SNOMED CT vs. Alternative

SNOMED CT 
terminology setting

Alternative UMLS
based setting

complete
translations 

partial
translations 



Manual Annotation : concept coverage 

 English: no significant difference in measured concept coverage
 Swedish equals English for concept coverage
 French / Dutch: incomplete SNOMED CT translation shows significant impact in concept 

coverage; more resources in alternative 



Concept annotation: inter-annotator agreement
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Krippendorff's
Alpha

SCT
ONLY

UMLS
EXT

English 0.40 0.40

Swedish 0.35 0.41

Dutch 0.37 0.45

French 0.31 0.30

 Fair agreement values
 Swedish better agreement for alternative scenario (however with much less coverage)
 French / Dutch: incomplete SNOMED CT translation: no good performance compared to  

alternative 



Manual Annotation : term coverage  
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 Only English SNOMED provides an acceptable coverage of user interface terms
 Fully specified terms only (like in Swedish SNOMED version): less than 50% coverage
 Existing terminologies: many interface terms for French
 German as an example for good coverage with alternative international terminologies
 Finnish as opposing example (typical for small European languages)



Machine annotation (NLP)

 Heterogeneous results

 Most reportable:

 NLP reaches 
68% of the human performance in UMLS_ONLY
79% in the SNOMED CT scenario
90% in the abstain scenario
(averaged over all six languages)



Summary

 Suitability of SNOMED CT as reference terminology:
 for English: comparable to alternative
 for Swedish: better than alternative

 Inter-annotator agreement
 needs improvement (multiple strategies), not specific to 

SNOMED CT annotations 

 Partial localisations of SNOMED CT
 not convincing results

 SNOMED CT as source for interface terms
 only for English, not ideal
 Recommendation: interface terminology aspects 

(synonyms, short forms) to be addressed by separate 
terminologies, linked to reference terminology



Core 
Reference 

Terminology:
Recommentation

SNOMED CT

RT3

RT4

RT2

RT1

User Interface Terminology

User interface terminology vs. 
core reference terminology



 Thank you!

 Contact:

 Daniel Karlsson
daniel.karlsson@liu.se

 Stefan Schulz 
stefan.schulz@medunigraz.at

mailto:daniel.karlsson@liu.se
mailto:Stefan.schulz@medunigraz.at
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Interoperability Ecosystems

Information
Models

Guideline
Models

Reference
Terminologies

…describe in a neutral, language-
independent sense

• The meaning of domain 
terms

• The properties of the 
objects that these terms 
denote

• Representational units are 
commonly called 
“concepts”

• Reference terminologies 
enhanced by formal-
mathematical descriptions  
often called "Ontologies"



Interoperability Ecosystems

Information
Models

Guideline
Models

Other
Reference

Terminologies

Core 
Reference 

Terminology

…reference terminology that 
occupies a pivotal  role within a 
terminology ecosystem
• conceptual coverage 
• linkage with other 

terminologies
In most terminology ecosystems 
it has to be supplemented by 
other reference terminologies. 



Interoperability Ecosystems

Information
Models

Guideline
Models

Core 
Reference 

Terminology

AT2

AT1

AT3

AT4

Aggregation
Terminologies

(Classifications)

• Systems of non-overlapping 
classes in single hierarchies, for 
data aggregation and ordering. 

• aka classifications, e.g. the WHO 
classifications

• Typically used for health statistics 
and reimbursement
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User Interface
Terminology

(language specific)

Interoperability Ecosystems

Information
Models

Guideline
Models

• Collections of terms used in written 
and oral communication within a 
group of users

• Terms often ambiguous. 
• Entries in user interface terminologies 

to be further specified by language, 
dialect, time, sub(domain), user 
group. 



Reference
Terminology

User Interface Terminology
(German)

"Ca"
"Kalzium"
"Calcium"

"Ca"
"Krebs"
"Karzinom"

5540006 | 
Calcium 

(substance) |
68453008 | 
Carcinoma
(morphologic
abnormality) 
|

[chemistry]

[oncology]
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