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Problem statement  

How can SNOMED CT be implemented  

with the support of the clinicians  

by respecting the existence of the classifications 

in their relevant domains?



• To explore the appropriate way 
to map a reference terminology 
(SNOMED CT) 
to 3 specific domain classifications 
(ICPC-3, ICHI, ICF)

• To provide 
a significant sample of matched SCT concepts 
for each of the 3 domains 
in a standardized format

• To estimate the effort to complete the task  

Aim of the project 
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Introduction 
to the mapping approach 

in this project   



Directionality

ICF          (1.587 codes)

ICPC-3  (1.623 codes)

ICHI     (5.338 codes)

(370.932 concepts)



ICF

ICHI

ICPC-3Snomed-CT

Language-independent maps

Reference 
Terminology 

Classifications Mapping between conceptual systems



Difference between 
a reference terminology and a classification 

SNOMED CT
A reference terminology for clinical 
practice 

Comprehensive : 370.000+ medical 
concepts

Poly-hierarchy

Strong ontological structuring 

Classification
• Much smaller
• Mutual exclusiveness and 

exhaustiveness
• Simple taxonomic structure
• StemCodes

• Inclusions 

StemCodes

Inclusions



Description 
of the 3 classifications 



ICPC-3 Classification 

Fourteen chapters represent the 
localization of the problem and / 
or disease on a body or body-
system level, the Chapters B to W

Chapters A to W are subdivided 
into two Components: S and D

S for Symptoms, Complaints 
and abnormal findings

D for Diagnoses and Diseases



RS07 - Cough

RD09 - Pneumonia

Chapter R –
Respiratory system

Symptom

Diagnosis



ICF-classification



ICF linearisation



ICHI classification

http://id.who.int/icd/entity/1173289216

Tri-axial system



ICHI -
linearization

ICHI linearization 



Mapping approach



Exact match with Stem 
Codes

Broader to Narrow match with Stem 
Codes

Broader to narrow match 
with inclusion (index) term 

Exact match with 
inclusion (index) term

Narrow to broader match 
with classification 

Stem Codes

Inclusion 
terms

Taxonomy of valid matchings from SNOMED CT to classifications (ICHI, ICF, ICPC-3)

Low level of aggregation
High Granularity 

High level of aggregation
Low Granularity 



First selection of relevant SCT codes for each  
classification by choosing the relevant SemanticTags

Note: SemanticTags have no definition. 

They alleviate ambiguity for concepts with identical FSN.
Jonathan P. Bona, Werner Ceusters, Mismatches between major subhierarchies and semantic tags in SNOMED CT, Journal of 

Biomedical Informatics, Volume 81, 2018, Pages 1-15, ISSN 1532-0464, https://doi.org/10.1016/j.jbi.2018.02.009.

Experts from the 3 domains selected from the 19 SCT SemanticTags
the relevant tags for each domain.



Selecting SCT concepts relevant for the domains

Starting point: 370.931 active SCT concepts

Selection of potentially relevant concepts by 
SemanticTags per domain 

ICHI: (procedure) 
and (regime/therapy) 

→ 59.313 (~16%)

ICF: many → 196.867 
(or 200.358) (~53%)

ICPC-3: many →  
258.926 (or 263.096) 

(~70%)



Further selection of relevant SCT concepts per domain 
by choosing a core sample for this project

ICPC-3

• Belgian Bilingual 
Biclassified
Thesaurus to SCT 
Project

• 4.160 SCT concepts 

ICF

• SCT Refset: Activity 
of Daily Living related 
to physical function 
findings

• 1.108 SCT concepts

ICHI

• National Library of 
Medicine ICD-9-CM 
Procedure Codes to 
SNOMED CT Map

• 2.528 SCT concepts



Methodology 
for each of the classifications and 

preliminary results



IBUI

Nl- Clinical labelFR- Clinical label

ICPC-2ICD-10

(1 to 1)

(1 to (1-3))

FR 

Termen

NL 

Termen

500.000 

50.000 

SNOMED-CT
A sample of 4160 concepts

ICPC-3 source set - The Belgian Bilingual Biclassified Thesaurus (3BT)

Selection of 11.099 lexical entries frequently 
used in epidemiological registrations 

Unilingual
lexical entries 

Paired lexical entries 

ICPC-3



ICPC-3

PD09 - Post 
traumatic stress 

disorder

Complex post-
traumatic stress 

disorder

SNOMED CT

39093002 
Post-traumatic 
stress disorder 

(disorder)

Acute post-trauma 
stress state 

(disorder)

Chronic post-
traumatic stress 

disorder (disorder)

Complex post-
traumatic stress 

disorder (disorder)

Delayed onset 
post-traumatic 
stress disorder 

(disorder)

Exact match

Narrow match

Results ICPC-3

Exact match



ICF methodology and preliminary results 

• Starting from the UK Activities of Daily Living (ADL) core set (N=1.108)
• Trying out several approaches to mapping to the codes of ICF

• String search
• Fuzzy search 
• Business rules  

• Acknowledging that the mapping from SCT to ICF is not straightforward 
• SCT often precoordinates its functionality concepts, while ICF has activities, 

modulated by qualifiers (capacity and performance)

• Hence, preparatory work was needed to parse the Precoordinated SCT 
functionality concepts into activities and capacity or performance  qualifiers. 

• This allowed to solve the alignment of most of the ADL SCT core set codes with 
activities+qualifier



Results ICF

See e-poster ! 

More details to discuss 

Examples;
SCT-concepts

Does not ride a bicycle (finding) | SCTID: 
300649009
Difficulty performing gardening activities (finding) 
SCTID: 300754006 
Difficulty walking (finding) | 
SCTID: 719232003

ICHI activities with qualifiers 



ICHI: Automated lexical matches between SCT Fully Specified 
Name (FSN) and ICHI stem code labels  with Whoosh Python 

library = ‘fuzzy match’

• Starting with Exact lexical string matches 

• Expanding with “Fuzzy  Matches” with decreasing probability 
of match 

• Using AND approaches and OR approaches for multi 
component terms

• Setting a lower limit of probability score to exclude unlikely 
matches

•  Manual checking by human expert



SNOMED CT
Concepts

ICPC-3
classes

ICF
classes

IBUItoSCT
Project

Business 
rules

Fuzzy 
match

ICHI
stem codes*
5.338 

1.587

1.623

370.932

Existing 
mappings

ADL Core 
Set (UK)

NLM ICD-9-
CM to SCT 

Procedures

Source and Target Size per domain 

ICPC-3
Core set

4.160

ICF
Coreset
1.108

ICHI
Core set

2.528

ICPC-3

ICF

ICHI

128

200

570*

Matched SCT 
Codes in SNOClass

Target
size

* +712 Inclusions



Simple Standard for 
Sharing Ontological 
Mappings (SSSOM) 
output

Nicolas Matentzoglu, et al, Database, 2022, 1-14 

Subject ID and Object ID: source and target 
ontology terms 

Predicate ID: relationship type  (e.g., exact, 
broader, or narrower)

Justification: method used (e.g., lexical match 
or manual curation)

Provenance: origin of the mapping  (contributor, 
creation date, and mapping tool used)



Timeframe of the 

SNOClass Project Results



2025
Upstart

Development of methodology

First Exemplary core sets matched

2026
Initiation of the

completion of the work

Timeframe for SNOClass project
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https://snoclass.be
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