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Background 
•  The International Classification of Diseases 

(ICD) 
•  An international standard that is used to 

classify diseases and other health problems 
recorded on many types of health and vital 
records including death certificates and 
health records. 
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Background 

•  March 2007 
•  The World Health Organization (WHO) 
•  Launched the 11th revision of International 

Classification of Diseases (ICD-11) 

•  Before May 2012 
•  The alpha phase of the ICD-11 
•  To augment rubric definitions and review of 

elements in the Foundation Component of the ICD  

•  From May 2012 
•  The beta phase of the ICD-11 
•  Intends to accept public input through a distributed 

model of crowdsourcing 
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Textual definitions 
•  One of core use cases is to create the textual 

definitions for each ICD category. 

• WHO description 
•  Each ICD concept will be accompanied by a 

written definition of its descriptive 
characteristics. This full text definition enables 
human users to understand the meaning of a 
concept for classification, translation and other 
reasons  
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Main parameters in ICD-11 content model 
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Textual definitions vs Formal definitions 
•  A well-structured human-readable definition, by 

distinguishing one entity from another, may 
serve as the basis for the formal definition (i.e. a 
computational definition of a class or category, 
usually expressed in description logic) of an 
entity.  

• While human readable definitions may be more 
complete and detailed than formal definitions, 
there should still not be any discordance 
between them.  
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Objective of the study 
•  To design, develop and evaluate approaches to 

support ICD-11 textual definitions authoring 
using Semantic Web technology. 

• We investigated a number of heterogeneous 
resources related to the definitions of diseases, 
including  
•  the linked open data (LOD) from DBpedia,  
•  the textual definitions from the UMLS and  
•  the formal definitions of SNOMED CT.  
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Proposed system design  
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Textual definitions from DBpedia 
•  http://dbpedia.org/sparql  

• MeSH id as an anchor to map with those 
corresponding codes in both the SNOMED CT 
and the ICD-10 through the UMLS CUIs. 
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Textual definitions from the UMLS 
•  Imported into the original ICD-11 alpha 

database for a portion of ICD categories 

•  Example: ICD category A19 – Miliary 
tuberculosis 
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Canonical/Normal form of SNOMED CT 

•  A normal form is a view that can be generated 
by maximally decomposing any valid 
expression through applying a set of logical 
transformation rules.  
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Structured definitions from SNOMED CT 
•  We utilized the data files and the canonical table file of 

the 20100731 International Release of SNOMED CT.   

•  We defined simple grammatical rules that render the 
short canonical form into the structured definition (that 
is more human-readable) 
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Structured definitions from SNOMED CT 
•  We mapped the SNOMED CT codes and their 

corresponding structured definitions with the ICD 
categories represented by the ICD-10 codes through 
using the UMLS CUIs.  

•  We then rendered the mappings and definitions into the 
RDF triples and loaded them into the ICD-11 RDF store.  
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System evaluation 
•  First, we evaluated the coverage of each 

definition resource.  

•  Second, we performed a case study on two 
example ICD categories.  
• We profiled the definitions of each example 

using the ICD-11 content model.  
•  The purpose of this evaluation is to illustrate 

the potential gap between the textual 
definitions and the formal definitions. 
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Results 
•  From DBpedia 

•  2735 distinct disease definitions and labels 
•  2463 distinct MeSH Ids  
•  1069 ICD categories in ICD-10 codes 

•  From UMLS 
•  1487 textual definitions for 1278 distinct ICD 

categories. 
•  From 7 different coding schemes of the 

UMLS 
•  NCI Thesaurus, MeSH, and Gene 

Ontology, etc. 
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Results 
•  From SNOMED CT 

•  96235 SNOMED CT concept ids from the 
branch of “Clinical Finding”  

•  Utilizing the grammatical rules we defined, 
we were able to transform the short 
canonical forms into the structured definition 
for each of the codes 

• We mapped 5778 ICD categories 
represented by the ICD-10 codes to 6122 
SNOMED CT concept ids  
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I35.0 Aortic (valve) stenosis 
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N17-N19. Renal failure  
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Case study results 
•  The textual definitions were more detailed than 

the structured definitions derived from the 
formal definitions.  

• We found that most of definitions specified the 
supertypes but the supertypes varied in 
different granularity.  
•  Taking the example from Table 1, the 

supertypes specified for the “Aortic valve 
stenosis” include “a valvular heart disease”, 
“a pathological constriction” or “a disease”.  

©2011 MFMER  |  slide-22 



Discussions 
•  The textual definitions extracted from DBpedia 

are a typical example of traditional human 
readable definitions that are generated using a 
crowdsourcing model.  

• We found that the type “Disease” and the 
predicate “meshId” defined in DBpedia ontology 
are very useful for the extraction process.  

•  The multilingual definitions are available for 
most of disease instances in DBpedia. 

•  ICD-11 project may potentially take advantage 
of the crowdsourcing model of Wikipedia.  
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Definitions from UMLS 
•  An ICD code can have multiple definitions from 

multiple coding schemes identified.  

•  The definitions may have been authored in 
different contexts for the different purpose. 

• We consider that this is an important source of 
well-curated definitions that can be used as the 
references for the ICD-11 use case. 
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Definitions from SNOMED CT 
• We developed an approach to generate the 

structured definitions from the formal definitions 
of SNOMED CT concept codes  

• We consider that the structured definition 
derived from the canonical form would 
represent well the core meaning of the 
corresponding concept code  
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In Summary 
•  Semantic Web technology provides a scalable 

framework to allow the successful integration of 
the heterogeneous definition resources in 
support of ICD-11 textual definitions authoring.  
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Future work 

•  Evaluation of the crowdsourcing model of 
Wikipedia/DBpedia for ICD-11 textual definitions 
from public input;  

•   Development of a user interface that allows the 
ICD community to leverage the definition resources 
to produce the solid textual definitions for the 
ICD-11 categories;  

•  Development of methods and tools to allow the 
system to check the consistency between the 
ICD-11 textual definitions and their formal 
definitions;  
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Questions? 


