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ABSTRACT

Introduction With growing sophistication of eHealth platforms, medical information
is increasingly shared across patients, health care providers, institutions and across
borders. This implies more stringent demands on the quality of data entry at the
point-of-care. Non-native English-speaking general practitioners (GPs) experience
difficulties in interacting with international classification systems and nomenclatures
to facilitate the secondary use of their data and to ensure semantic interoperability.
Aim To identify words and phrases pertaining to the heart failure domain and to
explore the difficulties in mapping to corresponding concepts in ICPC-2, ICD-10,
SNOMED-CT and UMLS.

Methods The medical concepts in a Belgian guideline for GPs in its French version
were extracted manually and coded first in ICPC-2, then ICD-10 by a physician, an
expert in classification systems. In addition, mappings were sought with SNOMED-CT
and UMLS concepts, using the UMLS SNOMED-CT browser.

Results We identified 143 words and phrases, of which 128 referred to a single
concept (1-to-1 mapping), while 15 referred to two or more concepts (1-to-n map-
ping to ICPC rubrics or to the other nomenclatures). In the guideline, words or
phrases were often too general for specific mapping to a code or term. Marked
discrepancy between semantic tags and types was found.

Conclusion This article shows the variability of the various international classifica-
tions and nomenclatures, the need for structured guidelines with more attention to
precise wording and the need for classification expertise embedded in sophisticated
terminological resources. End users need support to perform their clinical work in
their own language, while still assuring standardised and semantic interoperable
medical registration. Collaboration between computational linguists, knowledge
engineers, health informaticians and domain experts is needed.
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INTRODUCTION

Speakers of different languages have different ways in repre-
senting the world; such differences lie not only in terms, but
also in the concepts themselves.! The medical language is
no exception. The translation of English medical terminologi-
cal resources to other languages could be difficult.

The general practitioner (GP) is an important node of the
information flow in health care. He is at the crossing point
between patient and health care worlds and is also a focal
point in the life cycle of clinical information. The family doc-
tor has to manage lay terms as well as professional terms in
the native language of the patient.2 Moreover, as patients are
considering the Internet and social networking as information
sources® for health care, mappings to multilingual lay terms
are inescapable.*

For GPs, guidelines offer coherent, comprehensive and
consensual recommendations which at least, if designed rig-
orously, minimise the potential harms to patients.5

In this article, we report the terminological analysis of a
guideline for GPs in Belgium (a West European bilingual
country), produced in 2012, according to explicit guideline
development methods.® The topic of the guideline was ‘heart
failure’, a prevalent chronic disease. The guideline was pub-
lished in French and Dutch, with identical structure, content
and text size. The analysis of the words and phrases used
in this guideline provided the material for the MERITERM
consortium (meriterm.org), a multidisciplinary research group
who has proposed a hybrid methodology for the creation of a
multilingual reference terminology for the primary care domain
in Europe, by combining the application of the International
Standards Organisation’s (ISO’s) standards for multilingual
terminologies and the use of Semantic Web technologies for
connecting this resource to linguistic resources as well as to
medical nomenclatures, classifications and thesauri.”® The
long-term objective is to build an end-user terminology that
supports not only coding activities for medical registration,
but also for information retrieval, quality assurance and cre-
ation of information through epidemiological research® con-
sidering multilingualism and semantic interoperability.1°

Ontologies and semantic integration technologies are
seen as tools to manage knowledge in health care, but
require further research and development as well as experi-
mental work.1 Ontology development should be preceded
by thorough descriptive terminological analysis of the real-
life language of the persons who will ultimately use the
ontology.’? By analysing the terminological content of a
clinical guideline and making an attempt to link the extracted
words and phrases to a broad range of relevant nomencla-
tures and classifications, we provide a glimpse of the com-
plexity of language, machine terminology, medical semantics
and ontologies.

The aim of this article was to explore the semantic difficul-
ties in mapping French terms from a general practice guide-
line on heart failure to relevant concepts in English-based
international nomenclatures and classifications.
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Our research question was: what are the barriers to the
process of mapping clinical terms in clinical guidelines in a
language other than English (i.e. French) to concepts avail-
able in English language classifications and nomenclatures?

Method

The identification of the clinical terms relevant for patient care
within the text of the heart failure guideline was carried out
manually by a French-speaking family doctor with expertise
in medical classification and terminology.

The selected words were then classified according to an
ad hoc grid (disease, function, objective finding, process
general, risk, symptom and therapeutics process). Words
and phrases related to ‘objective findings’ and ‘therapeutic
process’ were excluded to remove technical names of medi-
cal procedures and medications. Acronyms and names of
clinical scales and their domain values were also excluded,
as these were taken from standardised terminologies from
the beginning. Included French words and phrases were
entered into a database (a multilingual reference terminol-
ogy) and considered as preferred term of a concept, with an
informal definition, to indicate the intended sense, in case
of polysemy (words having more than one sense). This was
necessary to assure correct mapping to concepts in interna-
tional classifications, but also to further identify the correct
preferred terms in other languages'® and in the Dutch ver-
sion of the guideline.

Here, report mapping of the selected concepts pertaining to
French words and phrases, on the one hand, and concepts in
international nomenclatures and classifications on the other
hand. After three revisions, all the results were arranged in a
database showing the mapping between the terms in French
and the concepts in the four international classifications and
nomenclatures (e.g. Box 1).

The first step was to semantically map the selected terms
to ICPC-2,14 a classification specific to general practice and
primary care. In a second step, the identified ICPC-2 codes
were mapped to ICD-10,15 the main classification for encod-
ing diseases in secondary care. For each mapped concept
in ICPC-2 and ICD-10, we retrieved the term and its code.
Furthermore, mappings to SNOMED-CT,'® the nomencla-
ture and reference terminology for coding in electronic health
records, and to UMLS, "7 the main terminology used for index-
ing knowledge in medicine, were sought. For SNOMED-CT,
we retrieved the corresponding concept, the code and the fully
specified name, including the ‘semantic tag’."® For UMLS, we
retrieved the corresponding term, the code, the ‘semantic
type, and the definition (if available).’® For SNOMED-CT, it
was not possible to retrieve a definition, as a formal definition
of concepts is not provided in SNOMED-CT.

We used specific online browsers for each of the four clas-
sifications and nomenclatures described above to extract the
mappings (see Box 2).

Codes and semantic values of the different terms and
their meanings were then subjected to a comprehensive
critical study.20:21
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Box 1 Column labels and row content of the database with as example: the term cardiac insufficiency and its
correspondences in ICPC-2, ICD-10, SNOMED-CT and UMLS

Column label (short)
Term (French)

Column label (long) Row content

Term used in French for selected concept in
French guideline

Décompensation cardiaque

Term (English) English translation of the term Cardiac insufficiency

Type Type of the concept (diagnosis, symptoms Diagnosis
and risk)
ICPC code Code of the corresponding rubric or chapter in K77
ICPC-2
ICPC-2 rubric Label of the corresponding rubric in ICPC-2 Heart failure
ICD-10 code Code of the corresponding concept in ICD-10 i50
ICD-10 label Label of the corresponding category in ICD-10  Heart failure
SNOMED-CT ID Corresponding identifier of the corresponding 825890014

concept in SNOMED-CT

Fully specified name in SNOMED-CT (with its
semantic tag)

SNOMED-CT FSN Heart failure (disorder)

UMLS CUI Concept unique identifier (CUI) of the C0018801
corresponding concept in UMLS
UMLS concept Concept name in UMLS (with its semantic type) Heart failure
name
UMLS Def_Source Source of the definition in UMLS if any CSP/PT

UMLS definition Definition of the concept if any in UMLS Inability of the heart to pump blood at an
adequate rate to fill tissue metabolic
requirements or the ability to do so only at an

elevated filling pressure.

Box 2 Four classifications and terminologies browsers available online

» ICPC-2e (en) v4.2beta browser accessible through the Web page of the World Health Organisation (WHO) collaborating
centre for the Family of International Classifications in the Netherlands. http://icpc.who-fic.nl/browser.aspx (web site of
the WICC ICPC update group), which allows also to find the correct transcoding code to ICD-10.

* ICD online browser WHO. ICD-10 Version: 2010. International Statistical Classification of Diseases and Related
Health Problems 10th Revision. accessible through: http://apps.who.int/classifications/icd10/browse/2010/en

+ SNOMED CT browser of the UMLS terminology services, a service of the U.S. National Library of Medicine | National
Institutes of Health https://uts.nlm.nih.gov///snomedctBrowser.html allowing to find the corresponding meaning in
SNOMED-CT 2011.

» Metathesaurus browser of the UMLS terminology services, a service of the U.S. National Library of Medicine |
National Institutes of Health https://uts.nlm.nih.gov///metathesaurus.html allowing to find the correspondence
between the SNOMED-CT concept and the CUI of UMLS (linked to the SNOMED-CT browser).

Results Another eight of the 128 selected terms were so general and

In total, 283 words and phrases were selected from the French
version of the Belgian guideline. Eight entries were excluded
because they were acronyms (e.g. ‘AlIT Attaque Ischémique
Transitoire’ [TIA for transient ischaemic attack]) or names
and domain values of clinical scales (e.g. New York Heart
Classification with four domain values). We excluded 132
words and phrases pertaining to objective findings and thera-
peutic process. We retained 143 words and phrases.

Out of these 143 words and phrases, 128 referred to a single
concept (1-to-1 mapping); an additional 15 words and phrases
were so general that eight of them needed to be represented
by two more specific concepts and six by three concepts, to be
able to make a bridge to ICPC or other nomenclatures in a 1-n
mapping. The final reference terminology database had 160
lines. (The file is available on http://meriterm.org/K77 .xIsx.)

unspecific that it was not possible to find any correspondence in
the ICPC-2 classification, while for an additional eight terms only
a partial correspondence with ICPC-2 was found at the level of
the chapter. For these very generic terms, equivalents could be
found in the SNOMED-CT and UMLS, but with discrepancies in
the choice of semantic tags or types (Table 1).

In addition, five of the 15 terms which could not be represented
with a single concept pertained to general but related cardiovas-
cular concepts (slightly different in the label, but without con-
sistent difference in meaning): cardiomyopathy, coronaropathy,
coronary ischaemia, myocardial ischaemia and coronary heart
disease (Table 2).

Six general concepts needed to be split over two distinct or
more concepts in ICPC, based on insulin dependent/non-insulin
dependent; acute/chronic or male/female distinctions (Table 3).
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Table 4 Number of terms of the French guidelines not mapped to the classifications or nomenclatures

Not in UMLS (1)
Drug induced ankle oedema Risk

Not in SNOMED (2) Exercise tolerance
Drug induced ankle oedema Not in ICD (24)
Sexual fulfilment reduced Thoracic disease
Not in ICPC (8) Spiritual need
Spiritual need Functional capacity

Cancer Cognitive functions

Functional capacity Coronary angiography

Cognitive functions Cardiac echography

Glomerular filtration Glomerular filtration
Fracture

Weight measure

Systemic vascular resistance

Drug induced ankle oedema
Heart valve disease

Lung disease

Referral to cardiologist
Intercourse

Systemic vascular resistance
Magnetic resonance

Risk

Chest X-ray

Cognitive status

Nutritional status

Fluid balance

Exercise tolerance

Isotopic ventriculography

As shown in Tables 1-4, eight terms could not be mapped
to ICPC-2, 24 to ICD-10, 1 to UMLS and 2 to SNOMED-CT,
and only one term, ‘drug induced ankle oedema’, did not map
to three classifications/nomenclatures (UMLS, SNOMED-CT
and ICD-10).

While looking for semantic mappings, we noticed that
heterogeneity is the rule. Even if SNOMED-CT disorders
(semantic tags) are often related to UMLS disease or
syndrome (semantic type) and UMLS finding and sign,
and symptoms recover more or less what is called symp-
toms in ICPC, no such semantic tag as symptom exists
in SNOMED-CT.

We did observe several discrepancies in the semantic values
of the two classifications and the two nomenclatures. T06 (loss
of appetite) is a symptom in ICPC-2 as well as in ICD-10 (clas-
sified in Chapter R), a finding in SNOMED-CT and a disease
or syndrome in UMLS (as indicated by the specific browser).
The absolute distribution of the retrieved semantic meanings
seems to correspond roughly at first glance: we found 80 UMLS
diseases or syndrome, 96 SNOMED-CT disorders, 89 ICD10
disease and 76 ICPC-2 diagnoses (Table 5).

However, 41 entries pertaining to ICPC-2 symptoms
have corresponding entries in SNOMED-CT (except one)
as: 27 findings, 11 disorders and two observable entities.
The same ICPC-2 entries are distributed in eight different
semantic types in UMLS: 22 sign and symptoms, seven find-
ings and five others (Figure 1).

Hence, observed barriers to mapping French words and
phrases were problems of polysemy, homonymy and the use
of overly general concepts (hypernimy) which could either
not be represented or needed to be related to several more
specific concepts (hyponymy) in the different classifications
and nomenclatures. In addition, we observed differences
in semantic tags and types between the different systems,
illustrating differences in world of reference.

This expert-driven review of the meaning of words and
phrases from a single guideline in a specific field of general
practice, and the mapping of these French words and phrases
to concepts in international classifications and nomenclatures
proved to be a labour-intensive process.

DISCUSSION

By examining the terminological content of a French guide-
line for GPs about heart failure, we were able to identify 128
words and phrases that could be related to a single con-
cept, with a 1-to-1 mapping to international classifications,
and 15 that needed to be related to two or more concepts,
to be able to map (1-to-n mapping). In total, 160 concepts
were mapped to (1) two international medical classifications
(ICPC-2 and ICD-10) and (2) two international nomencla-
tures SNOMED-CT (for medical registration) and UMLS (for
indexing and information retrieval).

A barrier observed was the very low specificity of words
and phrases used in the narrative version of the guideline. A
first step was to choose the intended implicit sense of each
observed word and phrase for mapping to the international
classifications. Often several quasi-synonyms were used for
very general concepts that needed to be represented in the
classifications or nomenclatures by more specific concepts.

In this article, we attempted the mapping to classifications
for all observed terms, but it is clear that authors of guidelines
will have to make choices in the fuzzy vocabularies and care-
fully select well-defined concepts at the right level of abstrac-
tion and also select the most accurate representation of the
concept by a preferred term in their own language. In further
terminological work, additional meanings of selected terms in
the given language and synonyms for the concept should be
dealt with in linguistic resources capable of dealing with the
richness and fuzziness of natural language(s).

The attempt to map to several international classifications
and nomenclatures was supported using the ICPC classifica-
tion from general practice as a grid for access to the more
granular ICD classification, and ultimately to the two much
more specific nomenclatures. The use of the SNOMED-CT to
UMLS mapping was useful to retrieve international definitions
of concepts (not available in SNOMED-CT). For a number
of concepts, this approach was not working, and ICPC (and
even ICD) needed to be bypassed.

A limitation of this article was that the extraction of words
and phrases, the choice of intended sense and the mapping
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Table 5 Distribution of the Semantic values in the terms of the French guideline
ICD-10 ICPC-2
UMLS concepts (semantic types) 163 SNOMED-CT (semantic tags) 155 equivalent category 114 equivalent category 129
Disease or syndrome 80  Disorder 96 Disease 89  Diagnosis 76
Finding 19 Finding 28 _ - -
Sign or symptom 21 _ _ Symptoms, signs & findings 24~ Symptom/complaint 45
(Chapter R)
Pathologic function 10 Observable entity 17 - _
Diagnostic procedure 5 Procedure 6 Factors influencing health 1 Process 8
status (Chapter 2)
Mental or behavioural dysfunction 5 Situation 2 _ - -
Mental process 3 Qualifier value 2 _ - _
Organism attribute 2 Event 2 _ _ _
Organism function 2 Substance 1 _ - _
Clinical attribute 2 Physical object 1 _ - _
Congenital abnormality 1 _ _ _ - _
Neoplasic process 2 _ _ _ - _
Physiologic function 2 _ _ _ _ _
Anatomical abnormality 1 _ _ _ - _ _
Functional concept 1 _ _ _ - _ _
Hazardous or poisonous substance 1 _ _ _ _ _
Health care activity 1 _ _ _ - -
Individual behaviour 1 _ _ _ - _
Injury or poisoning 2 _ _ _ o _
Medical device 1 _ _ _ - _
Organ or tissue function 1 _ _ _ - _
| Finding 27
Disorder 11
41 SNOMED-CT - -
Semantic tags Observable entity 2
_ | not found 1
41 ICPC i Sign or symptom 22
Symptom / Finding 7
Complaints Disease or syndrome | 4
Mental or behavioral 3
41 UMLS 11 gvsfuncti
Semantic types ystunc '9“ -
Pathologic function 2
Individual Behavior 1
Mental Process 1
.| Physiologic Function 1

Figure 1 Semantic values mapping distribution in 41 items classed as Symptoms in ICPC-2 on 160 analysed
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to international concepts was only performed by a single
researcher, albeit physician and expert in terminology. The
process included an element of translation, which is always
a shift, not only between two languages but between two cul-
tures.?2 The chosen terms and proposed mappings reflect the
bias, background, errors, omissions and misinterpretations of
the coder. Validation by a consensus process, including med-
ical translators, is needed. Consultations between represen-
tatives of multiple languages will be necessary to decide on
the ultimate selection of a collection of reference concepts,
suitable for a feasible mapping to international classifications
and nomenclatures.

We observed important differences between the four inter-
national terminology systems. Classifications and nomen-
clatures are built for different purposes, and not based on
the same world of reference. UMLS Semantic types?3:24
or SNOMED-CT Semantic tags?S are different constructs.
SNOMED-CT represents the views of the pathologists in a
world where symptoms are non-existing and where there is
only a place for disorder, finding, observable entities, mor-
phology or structure. SNOMED-CT shares also with UMLS
authors a pre-Canguilheim?® view about the normal and the
pathological by referring to the concept of abnormality. ICPC-2
reflects the point of view of family doctors who are close to
their patients.2” ICD-10 is disease-centred and an extension
of a historical mortality classification, although augmented by
several symptoms and procedures. Classifications and ter-
minologies are not neutral; they reflect the world view of the
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