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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Health terminology is complex and multifaceted, more so than most language domains. It has been
estimated that between 500 000 and 45 million different concepts are needed to adequately describe
conditions of patients and populations, actions in healthcare and related concepts, such as biomedical

mole

cules, genes, organisms, technical methods and social concepts.

To adequately represent and especially to process this complexity, simple coding schemes are
inadequate and formal multidimensional concept representation systems are better suited. The
differences in terminology are understandable as this kind of work is highly interdisciplinary and
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3 large number of codes and rubrics, typically inithe order of magnitude of 10 000 to 100
in commonly used terminological systems;

polysemy across and sometimes within clinical specialties.

isunderstanding between disciplines.

Fal such formal systems exist but systems and underlying philosophy are desdribed
. The system itself can, for example, be called an ontology, medical entity dictionary
ence model or reference terminology.

buter-based processing and interchange of medical or clinical infopmation uses vari

pecific terminological issues in the field of health informatic§ are the following:
i large number of different terminological systems are.available in different clinical sp

| large overlap among the subject fields involved;

in increasing need for re-use of coded dabta in different health-care contexts;

ntegration of computer-based ‘medical records and administrative information syste
orted by a uniform way tofrepresent the meaning of medical concepts using terming
rmity ensures that the EHR receiving a message will catch the meaning intended by
and not just the string of’characters used to represent that meaning. It is not possible
[y uniform standardized natural language clinical terminology on healthcare provide
for different levelswof specificity based upon the clinical use case.

document is*intended to be read in conjunction with ISO 17117 and contains r¢
rence [16}:

maingspecific semantic model has been envisioned and applied in a series of specif
lards (EN) and International Standards (ISO) on various subject fields to describe a set
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International Standards on categorial structures and this number is increasing every year.

Potential uses for this document are to

a) describe formal definitions, parts of definitions and how they are related, and

b) describe patterns for concept representation in a particular domain.

This

document also

a) facilitates the construction of new terminological systems in a regular form which will increase
their coherence and expressiveness,

b) facilitates maintenance of terminological systems,
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c) increases consistency and coherence of existing terminological systems,

d) allows systematic cross-references between items of different types of terminological systems,

e) facilitates convergence among terminological systems and makes explicit the overlap between
different health care domains terminological systems,

f) provide elements for negotiation about integration of different terminological systems into
information systems between the respective developers, and

g) enable the systematic evaluation of terminological systems.
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Health informatics — Representation of categorial
structures of terminology (CatStructure)

1 Scope

The purpose of this document is to

a) dlefine a set of basic concepts required to describe formal concept representatipn systems,
specially for health sciences,

b) describe representation of concepts and characteristics, for use especially*in formgl computer-
ased concept representation systems,

c) describe the characteristics which synthetically describe the organisation and dontent of a
ferminological system in health,

d) gupport the development of specific standards on categorial sthuctures for particulaf healthcare
gubject fields with the minimum requirements to support medningful exchange of infofmation.

This|document is not suitable for, or intended for use, by individual clinicians or hospital administrators.
It is pot the purpose of this document to standardize the.end user classification or to conf]ict with the
concgpt systems embedded in national practice and languages.

Topi¢s considered outside the scope of this document include
— ¢numeration of axiomatic concepts and semantic links, and

— (letailed content of health terminelogy systems (classifications, nomenclatures qr reference
terminology of health concepts).

2 ormative references

Therk are no normative references in this document.

3 Terms and definitions
For the purposegof this document, the following terms and definitions apply.

[SO dnd IECmaintain terminological databases for use in standardization at the following gddresses:

— ISO-Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1 General

3.1.1

categorial structure

reference terminology model

minimal set of domain constraints (3.1.5) for representing concept systems (3.1.2) in a subject field (3.1.7)

3.1.2

concept system

system of concepts

set of concepts (3.1.8) structured according to the relations among them

© IS0 2020 - All rights reserved 1
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type of characteristic

characterizi

ng category

category of characteristics (3.1.4) which serves as the criterion of subdivision when establishing concept
systems (3.1.2)

EXAMPLE

The type of characteristics ‘colour’ includes being red, blue, green, etc. The type of character

‘material’ includes made of wood, metal, etc.

3.14

characteristic

abstraction

istics

[SOURCE: IS

3.1.5

domain cor
sanction ru
concept (3.1

EXAMPLE
contextcanb

Note 1 to ent}
the characte
generic conce

Note 2 to e
InTheContex

3.1.6
generic con
concept (3.1

[SOURCE: IS

3.1.7
subject fiel
domain
field of spec

Note 1 to ent

3.1.8
concept
unit of know

[SOURCE: IS

fa prnpprt‘y’ ofan n]’\}'pr‘f orofasetof nhjnrfc

0 1087:2019, 3.2.1, modified — added “of an object or of a set of objects”.]

straint
e prescribing the set of sanctioned characteristics (3.1.4) that are vdlid to special
8) in a particular subject field (3.1.7)

"Infection possibly hasLocation SkeletalStructure” describes that an-infection in a part
e located in a structure that is a kind of skeletal structure.

y: The rule describes the set of sanctioned characteristics by combining the semantic link (3.2.9
izing generic concept (3.1.6) it links to, possibly by enumeration’ of the concepts in the charactet

pt.

ntry: Different levels of sanctioning are possible,.€g. conceivable, sensible, normal, uj
Of, necessary.

cept
8) in a generic relation (3.2.1) that has the narrower intension

0 1087:2019, 3.2.19]

il

jal knowledge

'y: The borderlinésof a subject field are defined from a purpose-related point of view.

rledge ereated by a unique combination of characteristics (3.1.4)

071087:2019, 3.2.7]

ize a

cular

) and
izing

ually

Note 1 to entry: Informally, the term ‘concept’ is often used when the intended meaning is ‘concept representation’.
However, this leads to confusion when precise meanings are needed. Concepts arise out of human individual
and social conceptualizations of the world around them. Concept representations are artefacts constructed of
symbols and often manifest in computer programs. Because they are artefacts, it is possible to be precise about
the functioning and capabilities of concept representations.

Note 2 to entry: Concept representations are not necessarily bound to particular languages. However, they are
influenced by the social or cultural context of use often leading to different categorizations.

© IS0 2020 - All rights reserved
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3.2 Relations between concepts

3.2.1

generic relation

genus-species relation

relation between two concepts (3.1.8) where the intension of one of the concepts includes that of the
other concept and at least one additional delimiting characteristic (3.1.4)

Note 1 to entry: A generic relation exists between the concepts (3.1.8) ‘word’ and ‘pronoun’, ‘vehicle’ and ‘car’,
‘person’ and ‘child”.

Note 2_to entry: This relation is pqni\m]pnr to 'pnrr—\nf—r‘hi]d' or ‘is-a’ relation The child concept has the same
intenkion as the parent concept and at least one additional delimiting characteristic. A generic relatipnship is also
reprgsented in X ‘is-a’ Y.

Note |3 to entry: The use of the term ‘relation’ from an English perspective means that-this is describing the
concgpt (i.e. this concept is a generic relation of another concept), not the relationship. However, ‘gemeric relation’
here means the relationship itself, not a concept.

3.2.2
partjtive relation

wholle-part relation
relatjion between two concepts (3.1.8) where one of the conceptS-constitutes the whole and the other
concgpt a part of that whole

Note [l to entry: A partitive relation exists between the concepts{(3:1.8) ‘week’ and ‘day’, ‘molecule’ §nd ‘atom’.

Note |2 to entry: This relation is different from generic relation (3.2.1). For example, a day is part of s week, but is
not ajspecialization of a week, i.e. it is not a type of week,

3.2.3
hierarchical relation

hiertrchical concept relation
relation between two concepts (3.1.8)‘which can be either a generic relation (3.2.1) oy a partitive
relatfon (3.2.2)

[SOURCE: ISO 1087:2019, 3.2.1253modified — addition of “relation between two concepts (B.1.8) which
can be either a”.]

EXANIPLE Relations suchlas ‘stomach’ ¢ ‘organ’ and ‘stomach’ <> ‘body’ are hierarchical relafions, but the
former is a generic relatieriand the latter is a partitive relation.

Note|l to entry: Partitive relations (3.2.2) have several sub-types, such as “constitutional part of”, “regional part
of”, “grouped by”;ahd so on, which are also hierarchical types of relations.

3.24
assogiativeé relation

assogiative concept relation
pragmatic Tetation
non-hierarchical concept relation

[SOURCE: ISO 1087:2019, 3.2.23]

EXAMPLE The relation between disease “X” and virus “Y” is not a hierarchical but an associative relation.
The relation exists under a certain theme of interest (e.g. “a disease and its causative agent”) and explicitly
recognized by virtue of experience.

3.2.5

semantic link

formal representation of a directed associative relation (3.2.4) or partitive relation (3.2.2) between two
concepts (3.1.8)

EXAMPLE hasCause (with inverse isCauseOf).

© IS0 2020 - All rights reserved 3
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Note 1 to entry: This includes all relations except the generic relation (3.2.1).

Note 2 to entry: A semantic link always has an inverse, i.e. another semantic link with the opposite direction.

4 Categorial structure description

4.1 General

To describe
a) precise

b) generic
system

c) listofty

d) list of 1
(see 3.1

4.2 Precise goal of the categorial structure

The precise
categorial st

EXAMPLE

4.3 Gene

These concd
categorial st

EXAMPLE

— surgical

a categorial structure (see 3.1.1), the following information shall be provided:

goal-of the-categorial-structure{see3-1-1};
—

(see 3.1.2) in the subject field (see 3.1.7);

pe of characteristics (see 3.1.3) authorized by domain constraints (see 3.1.5);

ninimal domain constraints (see 3.1.5) required by the goal of the categorial stru
1).

goal is intended to define the type of terminological ¥esource or purpose to which
ructure is applied.

The precise goal could be controlled vocabulary production or comparison.

ric concepts

ructure.

intervention type (excision, graft, debridement),

— human gnatomy body site of procedure (skin of nose, stomach, femur),

— interve
— interve

— patholo

Figure 1 shows assimple example of the use of generic concepts as attributes of the categ

structure,

ISO/TS 16843-3:2017.

ional equipment keyto-the procedure (gastroscope),
ional approachAepen, keyhole), and/or

y associatedswith the procedure (adenocarcinoma, fracture).

hil€ Eigure 2 is an example of a full UML model of a categorial structure reproduced

concepts (see 3.1.6) that organize the concepts (see 3.1.8)by subdividing the lconcept

crture

this

pts explain the general (high level) concepts which shall be used to describe a concept in a

In a surgical procedures terminalogical concept system, the generic concepts (see 3.1.6) coulld be

orial
from

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=0a75139ed9a4a3b255a552809cf5ebc6

ISO 17115:2020(E)

Surgical intervention type

Human anatomy
(body site of procedure)

Surgical Equipment key to the

procedure procedure

|

Interventional approach

Associated pathology

Figure 1 — Generic Conicept example

© IS0 2020 - All rights reserved 5
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is_applied_on p

P Moxibustion Site

is_placed_on p

- shape

- volume

- weight

- moxa floss quality
- moxa material

is_used_for

0.1 Insulating Medium 1
<« is_used_for
0.1 Moxibustion Device
is_used_for
<s. - is_a
Non-moxa Device
- intensity
is_a
Moxibystion ¢ AloXa Device
is_used_inp Tl

is_used_for Lx

1= Moxibustion Material i

0.1 Irritants
<i i is_used_with p
is_used_for
0.1 Performing Method
« is_used_for
0.1 Supplement and Draining Method
s_applied_for p
. Dose
L number
- duration

Figure 2 — Example concept diagram for representation of moxibustion

4.4 Type of characteristic

A representation of type of characteristic (see 3.1.3) could be for the type of characteristic "location
of lesion", expressed by the semantic link (see 3.2.5) “hasLocation” in combination with a member
of the characterising category related to the super ordinate concept "human anatomy"”, which is
a specialisation of a generic concept (see 3.1.6) {organ systems, organs, suborgans, body parts or

anatomical regions}.

6
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