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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.

degcribed in the ISO/IEC Directives, Part 1. In particular the different approval criterianeed

Ti:t procedures used to develop this document and those intended for its further mainte

diffferent types of ISO documents should be noted. This document was drafted in accordanc
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torial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ention is drawn to the possibility that some of the elements of this document/may be the
fent rights. ISO shall not be held responsible for identifying any or all such/patent rights. Det]
fent rights identified during the development of the document will bein, the Introduction
 [SO list of patent declarations received (see www.iso.org/patents),

1stitute an endorsement.

an explanation on the meaning of ISO specific terms“and expressions related to c
essment, as well as information about ISO’s adherence to.the WTO principles in the Technic3
Trade (TBT), see the following URL: Foreword — Supplementary information.

Thle committee responsible for this document is I[SO/TC 215, Health informatics.
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Introduction

The benefits of data sharing and reuse are well known. One of the key principles underpinning health
informatics is that data should be collected once and reused to the greatest extent possible.

Mapping is the process of associating concepts from one terminological resource to concepts in another
terminological resource and defining their equivalence in accordance with a documented rationale and
a given purpose. The terminological resources can be related (different versions of the same resource)
or completely different resources. The process of mapping identifies whether there is a relationship
between the concepts :\nd, if SO, the level of mpqning pvprnccnﬂ hy that rn]afinnchip It is a way to
integrate (different terminological resources used for different purposes and where a bridge betwgen
them is required for interoperability and that bridge can be built through mapping. Thus, differ¢nt
data sourfes can be compared and linked to enable the data to be exchanged between informatjon
systems, Jompared over time, or aggregated for different purposes. The end product (deliverable) of the
process i a set of individual maps (relationships) between two terminological resources that defipes
the cardinality and degree of equivalence between concepts and rule set structure$.and enables the
automatedl translation between the terminological resources.

As an example in health care, data collected for communicating information @bout direct patient care
(using clirfical terminologies) can be reused for statistical and administrativereporting of morbidity data
(using clinical classifications) by transforming the terminological representations into classificatjon
representptions.

Terminolqgical resources include all mechanisms for representation of data including terminologies,
classificatfions, and code systems.

Quality naps are always built for a purpose. Skilled mapping personnel are required to ensure the
quality ard integrity of map development and mapping rules. The development of rules (either papr-
based or ¢omputer algorithms) that support conversioir of data are crucial to standardize the procg¢ss
and creat¢ logical maps that a computer can use repeatedly to consistently convert data from one fofm
to another.

This Techhical Report provides guidance fornetrganizations charged with creating or applying maps to
meet theil business needs. It identifies issues and discusses both the potential in and the limitatigns
of applyirlg the map. This Technical Report also establishes and harmonizes the basic principles for
developing, maintaining, and using~maps and gives guidelines for good practice that underpin the
mapping process. This Technical Report does not provide information or guidance on processes requiied
to produce a map in any given situation nor the intellectual property rights of those who own the varigus

terminologies or classifications.

There is g lack of comnjon understanding of the need for mapping between terminological resourdes,
the proce$s of mapping, and requirements for computational functionality in the mapped relationshjps
between the differert terminological resources used in health care. Thus, documenting the genejral
principleg that undérpin the mapping process are essential to good decision making and governance.
These wil| prévide guidance about good practice, will support convergence of international knowledge,
standardifzé~processes, structure, and approach to the development of infrastructure and topls
supporting the mapping process.

There are broadly three core reasons to map data from one code system to another through a map.
These include the following:

— support interoperability (information sharing between systems and organizations);
— reuse of data collected for one purpose to meet another purpose (secondary use);

— convert from an older, no longer relevant to purpose terminological resource to a new alternative
representation.

Information sharing might require information collected in the local system to be converted to a
“common language” such as that represented by international standard terminological resources such

vi © ISO 2014 - All rights reserved
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as SNOMED CT or ICD. The common language should be agreed upon in order for computer systems
to communicate effectively. Any information in local systems not in the common language should be
translated (mapped) into the common language and when information is received from others, it should
be converted from the common language into the language of the local system.

The increasing use of terminologies to collect data supporting direct patient care has enabled the reuse
of this data for other purposes. Data collected for secondary use are generally aggregated and collected
through classifications. Secondary use includes, but is not limited to, reusing the information for the
following purposes:

a) anr]ing;

b) | statistical aggregation and reporting (morbidity and mortality);
c) | providing a research basis for evidence-based medicine;

d)| measuring quality and safety of care;

e) | health planning or setting health policy;

f) | monitoring resource utilization;

g)| public health surveillance.

Repsing the data through mapping reduces the need for reeollection of data, thereby simp:Iifying the
administrative burden of data collection, although it showld"be understood that the administrative
burden might increase overall due to the maintenance.ef mapping when continuing to us¢ multiple
cofle systems and maps. Facilitating the automation between various terminological systems used in
heplth care reduces the costs of providing care anddtnproves the quality of the data and the fimeliness
(availability).

Defcisions on whether or not to map or whether to move from, for example, a classification of clinical
information to a more precise clinical tefminology needs to be based upon a wide range |of factors
indluding the ability to accurately représent meaning, the need to represent information in{a manner
sulted to purpose in each use environment, including the need to aggregate and compare [data over
time. There are also significant costs and skills associated with mapping. The difference hetween a
"oIIce off” map table to meet _a\singular, conversion process and the decision to use maps ps a long-
term mechanism to supportreporting and analysis need to be understood by those making|decisions
onfthese infrastructure appnoaches recognizing all of the benefits, requirements, and costs which might

indlude the following:
—| decision makerts+in government, healthcare authorities, and healthcare facilities;

—| developers;dimplementers and managers of health information systems, clinical informatiogn systems
and clinical decision support systems;

—| classification and terminology communities of practice;

es, health

insurance providers, health risk organizations, data analysts, and data managers;

In this Technical Report,

— mapping refers to the establishment of semantic comparability between terminological resources
(these resources include terminologies, classifications and other code systems),

— the term “concept” is applied throughout this Technical Report to represent a “unit of thought”
expressed in a terminology (it should also be noted that some terminological systems do not
explicitly represent concepts, but rather terms, i.e. meaning cannot be assumed explicitly by the
code or terms used), and
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— the term “terminological resource” is applied throughout this Technical Report to collectively mean
either a classification or a terminology used to classify or encode data in healthcare.

Examples are drawn from the published literature on mapping to illustrate key concepts and enhance
understanding. However, full and complete understanding of the principles and guidelines requires
some background knowledge of the coding of healthcare data, the various terminological systems used,
and the many uses of the coded data.
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ssifications. It is the responsibility of the mapper andyprocess to ensure that these legal
tected and acknowledged as part of the mapping processes.

Terms and definitions

nere there are terms used in this document that are not defined in this clause, they are consid
heric to the English language and notspecific to this document. Additional definitions and
found at the international health'informatics Standards Knowledge Management Tool and
bsite www.skmtglossary.org.

'ms are presented alphabeti€ally in logical groups and each definition is best understood t
derstanding of the whole family of terms to which it belongs.

| General

a

fo-matching

mputationdal mapping task undertaken using an algorithm based upon the relationship
cepts

pping process nor does it describe maps between databases and data sets, even though many of
 principles stated here will apply to those types of maps. This Technical Report does npt include
nsideration of the intellectual property rights and expectations of the owners of terminplogies or

rights are

ered tobe
terms can
| Glossary

hrough an

between

Le-Tto entry: Separate files of concept content from different coding systems are compared using ar

algorithm

to determine whether there are concepts which match each other; thatis, whether each coding system has content
in common

[SOURCE: National eHealth Transition Authority — Australia (NEHTA), 2005]

2.1.2
Cross map
see map (2.1.11)

2.1.3
cross map target
see map target (2.1.15)
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2.14

data aggregation
process by which information is collected, manipulated, and expressed in summary form

Note 1 to entry: Data aggregation is primarily performed for reporting purposes, policy development, health
service management, research, statistical analysis, and population health studies.

[SOURCE: ISO/TS 18308:2004]

2.1.5

cardinality

number of times a data element can repeat within an individual occurrence or object view

EXAMPLE A person can have one date of birth (cardinality 1) but n addresses in a lifetime (cardinality of
n =many)

2.1.6

custodianp

one who guards and protects or maintains property or records

2.1.7

equivalence

conditionfof being equal or the same in value, worth, or function

Note 1 to ehtry: In terminological systems, two concepts are (semantically) equivalent if their domain of meanfng
overlap angl their semantic definitions are interpreted as identical.

Note 2 to pntry: In the context of terminological resources, equivalence and semantic equivalence are offen
considered as synonyms.

[SOURCE:|Oxford Dictionary (2013), modified]

2.1.8

human mapping

use of hujnan knowledge and skill to build. maps between concepts and/or terms in different coding
systems

Note 1 to ¢gntry: Each map is built singly.and individually. The process requires examination of each and every
conceptin pach coding system within thé)Scope of the map. Informed judgements or decisions are made about the
shared meg@ning of concepts. Some electronic or computational tools are used but only in support of work procgss.
The use of fools might still requiné manual oversight to determine equivalence of meaning.

[SOURCE:|National eHealth*Transition Authority — Australia (NEHTA): 2005, modified]

2.19

individugl map

Cross map

index frorh ope\term to another, sometimes using rules that allow translation from one representatjon
to anothef ihdicating degree of equivalence

Note 1 to entry: Entry in a map which indicates how to translate from an individual source concept to a target
concept. The term map is often used to indicate a table of individual map entries. It is for this reason that the
individual and map tables are being differentiated.

Note 2 to entry: The use of this term is often used in ways which are confusing. It is essential to always make it
clear whether you are referring to an individual map or a map table (or set).

Note 3 to entry: In SNOMED CT, each individual map is represented as a row or group of rows in a map Reference
Set. It links a single map source concept code (e.g. SNOMED CT Concept ID) to one or more codes in a map target
(e.g. ICD Code).

Note 4 to entry: A map is often computable and is the outcome of the mapping process.

© ISO 2014 - All rights reserved
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2.1.10
map
See individual map (2.1.9) or map table (2.1.11)

2.1.11

map table

map reference set (in SNOMED CT)

map set

group of individual maps used to convert a range of entries from source to target code system

2.1.12

m
pr
Sy

No

2.1

map source

<]

Sy
teq]

No
ter
ref]

2.1

map target

Sy
ter]
co

No
ten]
ref]

No
in

ar
def

[S(

SNIOMED/US specific, modified]

2.1

pping
tem, in accordance with a documented rationale, for a given purpose
te 1 to entry: Quality mapping will produce a usable map table, be a reproducible and tinderstandah

13

apping>
lonym: source
minology, coding scheme, or classification used as the starting point for map production

te 1 to entry: Map source is used as a term which can apply tosan individual map source (a sin
m), as well as to the coding system. To differentiate between these, individual map source should be
prring to a single term/concept.

14

honym: target (in a map), target scheme
minology, coding scheme, or classification tewWhich some or all of the concepts in another ter
ling system, or classification (the map seurce) are mapped

Le 1 to entry: Map target is used as.acterm which can apply to an individual map source (a sing
m), as well as to the coding system./To'differentiate between these, individual map target should be
prring to a single term/concept.

te 2 to entry: In SNOMED CT;spme map targets might be derived from two or more associated state
hese cases; the combination can be expressed as a set of associated rules. Each map target is repi
bw in the map table with,each individual map target appearing at least once in the map reference
ine the map table.

URCE: Interndtipnal Health Terminology Standards Development Organization (IHTSDO)

a5

organization of concept for which a rational argument can be made

0t¥ology

pcess of defining a relationship between concepts in one coding system to concepts in@another coding

le process.

rle code or
used when

minology,

rle code or
used when

ments and
esented as
set used to

to be non

[SOURCE: 1SO 17117]

2.1.16
scenario
description of high-level business activities defining process and requirements

Note 1 to entry: People often refer to scenarios as use cases, but in the context of this Technical Report, a use case
is considered to be a more technical approach as defined in ISO/IEC 19501:2005.
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2.1.17
semantic

correspondence

measure of similarity between two concepts

Note 1 to entry: This term measures and indicates whether two concepts are semantically equivalent (thereby
achieving equivalence) or not.

2.1.18

semantic equivalence

condition of being equal or the same in meaning

Note 1 to entry: In terminological systems, two concepts are semantically equivalent if their domain of meanfng
overlap angl their semantic definitions are interpreted as identical.

Note 2 to pntry: In the context of terminological resources, equivalence and semantic equivalenee,dre offen
considered as synonyms.

2.2 Terminological resources

2.21

classification

exhaustive setof mutually exclusive categoriestoaggregate dataatapre-préscribedlevel of specializatjon
for a specific purpose

[SOURCE:|ISO 17115:2006]

Note 1 to eptry: Classifications include a place, though not always specific, for all concepts required for the specffic
purpose of| the classification. They include broad catch all categories and ‘unspecified’ sections to capture thpse
concepts, Where it is not possible or practical, for the purpose ta‘be more specific.

2.2.2

classificTion

<healthcafre>

synonym |of statistical classification, statistical healthcare classification, healthcare classificatjon
system, apd healthcare classification.

EXAMPLE International Statistical Classification of Diseases and Related Health Problems, 10th Revisjon
(ICD-10), International Standard Classification of Occupations.

Note 1 to eftry: Classifications includéea place, though not always specific, for all concepts required for the specffic
purpose of| the classification. They-include broad catch all categories and ‘unspecified’ sections to capture thpse
concepts, Where it is not possible“or practical, for the purpose to be more specific.

2.2.3

coding syjstem

combinatjon of a setof concepts, a set of code values, and at least one code scheme mapping code valyes
to coded doncepts

[SOURCE:|ISO'17115:2006]

EXAMPLE Country codes.

Note 1 to entry: Coded concepts are typically represented by terms but can have other representation. Code
values are typically numeric or alphanumeric or a mixture of these, e.g. ICD Code J44.5.

2.2.4

coding system
<information technology>
collection of rules that maps the elements in one set, the “coded set” onto the elements in a second set.

[SOURCE:

ISO 2382-4]

© ISO 2014 - All rights reserved
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2.2.5

coding system

<health messaging>

combination of a set of code meanings and a set of code values, based on a coding scheme.

[SOURCE: Health Level 7 (HL7)]

2.2.6
concept
unit of knowledge created by a unique combination of characteristics

[SOURCE: I1SO 1087-1:2000]
Note 1 to entry: A concept can be represented using one or more terms, pictures, icons, or sounds:
Nofe 2 to entry: Informally, the term “concept” is often used when what is meant is “cgncept repregsentation”.

Hopever, this leads to confusion when precise meanings are required. Concepts ariseyout of human|individual
angl social conceptualizations of the world around them. Concept representations are artefacts congtructed of

Note 3 to entry: Concept representations are not necessarily bound to particular languages. Howevgr, they are
influenced by the social or cultural context of use oftenleading to different catégorizations (from ISO 1087-1:2000).

rganizing,

bulary or
dithout the

[SOURCE: ISO 17115:2007, modified (used by IHTSDO)]

2.2.11
terminological resource
controlled set of terms in healthcare

Note 1 to entry: Usually designed and controlled for use with computers for specific healthcare purpose, such as
data entry, aggregation, retrieval, and analysis.

© IS0 2014 - All rights reserved 5
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2.2.12

vocabulary
synonyms: health language, medical language
sum or a stock of words employed by a language, group, individual work, or in a field of knowledge

Note 1 to entry: In health informatics, computable vocabularies, including terms, concept identifiers, etc. are
referred to as “terminologies”.

[SOURCE:

Merriam-Webster’s Dictionary]

3 Sym
DRG

ICD

ICPC
IHTSDO
NANDA

SNOMED
WHO

4 Sum

4.1 Gen

The core
determing
needs to |k

bols and abbreviations
Diagnosis Related Group
International Classification of Diseases
International Classification of Primary Care

International Health Terminology Standards Development Organization

ing Diagnosis: Definitions and Classification
CT SNOMED Clinical Terms — a clinical terminology owned and maintained by IHTSDO

World Health Organization

mmary of key issues for decision makers

jeral

requirements for production and/ot* maintenance of a map table need to be evaluated
e whether the production of a map table is warranted. If mapping is undertaken, considerat

North American Nursing Diagnosis Association — producers.of the International Nur(s-

to
on

e given on whether/when to convert to the alternative terminology resource and reduce the

need for processes to maintain the map table, as well as the relationship and impact of the purpdse,

risks, and

Though t}

costs to the process of map/development.

ere are many issuestand requirements when developing or using a map table, this section of

the Technjical Report highlights major elements affecting decision making on whether to develop and

use a map
that map.

table and whattype of map table to build and the requirements for building and maintain

4.2 Purpose ofithe map

A map ca

ng

L only be effectively built if the purpose of that map is clearly defined and, preferably, folr a

single pu

PUDC.

The purpose of a map may be defined using different criteria, for example:

Use case Healthcare domain
Interoperability Clinical information exchange
Interoperability Epidemiological reporting
Reuse Activity-based funding — mapping from ICD to Diagnosis Related Group (DRG) — a clas-
sification to classification mapping
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Use case Healthcare domain
Reuse Workload review — mapping from clinical record to support workload analysis
Conversion Admission system — mapping from legacy systems to newly implemented system where
the codes used are different

Each domain and use might need different map solutions to represent information in the manner

required.

There can be more than one business case for a mapping project with the possibility of multiple
end prnr’]nrfc }'\ning pvnﬂnr‘nr‘ Eaor nvamp]n’ in-a prn}'nrf that maps SNOMED CT to the International
Clgssification of Diseases — Version 9 Clinical Modification (ICD-9-CM), there may be oneymap for all
SNIOMED CT clinical finding concepts to ICD-9-CM and another map of active SNOMED CTelini¢al finding
concepts (only) to ICD-9-CM. In one scenario, all concepts may be needed if legacy database¢s contain

cogles that have since been inactivated (retired).

In the second scenario, only active concepts might be needed for mapping.current patiept data.6]

Thiis reference relates to ICD-9-CM but the same is true of any of the Intérnational Classi

ication of

Diseases (ICD) family, including ICD-10. Another example is that a map from'SNOMED CT to ICD for the
purpose of morbidity reporting might need to include the rules relatéd)to code allocation rglevant to

Diggnosis Related Group allocation. These rules are often largely fiscal in their purpose and
belappropriate for other purposes.

might not

There are also cases where a map is used to support difect patient care. The requirements and
implications to care for maps with this use case need to be carefully considered to reduce risks.

If 3 map is expected to support more than one purpose;there are risks which include the follc

—| inaccuracy: accuracy of the map can be compromised as decisions made on the target ¢
which an individual source concept is mapped, is influenced by the purpose;

—| cost of development/maintenance: the-development of a single map table intended to su
purposes will be more expensive to build and maintain as there are likely to be more
required on which target conceptto select whenever the match is not precise. Each suc
requires clinical adjudication and documentation of the basis for the decision so that th
be consistently built and maintained over time. These processes require specialist pers
governance, each of which'is costly.

4.3 Map use frequency

Mdps can be developed as a one off to convert from one system to another or used ongoing for t
or [reporting. Details of one-time maps versus maps maintained for ongoing use are provic
Deision makers need to be aware of the risks associated with ongoing use of maps (maintair
Theese risks.include the following:

—| Aeccuracy: Every time a map is used, the potential to decrease the quality and accur
information represented exists. Each time a map is produced, the documentation and 1

wing:

oncept, to

t multiple
decisions
h decision
E map can
onnel and

ranslation
ed in 5.3.
ed maps).

hicy of the
ules upon

this ongoing management is not required;

which that map 1s based needs t0 be 10llowed and re-evaluated. IT a map 1s intended Ior single use,

— Outsourcing of a single-use map to convert from old data to the new data offers the opportunity
to obtain required skills for a limited time and specified budget. This makes governance a simpler
process but also requires oversight to ensure that the requirements of the map and conversion meet

the requirements of all stakeholders;

— Cost: The cost of building and maintaining a map over the long term is expensive. Consideration

should be given to conversion to the target system, if this is practical and meets data
needs, as this will be much more cost effective over the long term.
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4.4 Building the map

Building the map requires definition of the scope of what will be included, use, and structure of the
resulting map. The building of a map requires clear governance, oversight of relevant users, and
terminological, as well as clinical expertise. Maintaining a map requires consistency and reproducibility.
To achieve this, quality personnel are needed as is clear and precise documentation of the process and
the decisions made during the mapping process.

Tools which can assist with mapping, such as software which matches terms used to describe concepts
in two different terminological resources, can be very helpful to speed up the process of mapping.

Compute
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n or building of each individual map.
rs

acy: Documentation of issues and how each issue is resolved is required to suppert consist

Hjust the maps accordingly, until development is completed.

al Risk: To be clinically safe to use for clinical communication oryrecording, the meani
led by the original data should not be changed when mapped and.Gsed in the target resour
Cation of risk management strategies to minimize and quantify the risk is essential in t
bnment and will impact the personnel needed and costs of building the map. Risk managem
gies should include the following:

Fganizational risk, risk to patients, risk to staff;

bnsideration of roles and responsibilities and capacity to deliver, including areas of experti
Focedures for variations to scope;

halysis of exposure;

elivery, including scheduling budget'aind staff/consultant management;

bcumentation and record nfahagement;

aff development, disaster recovery plan, compliance, and development review.

nel: Suitably qualified personnel are essential to efficiently and accurately build a m

bmmunication protocols,includingprocedurestorespondto errors/unforeseen circumstand

bnt

acy of the individual map entries. It will not be unusual to revisit rules or editorial guidelifes

ng
ce.
his
bnt

hp.
or

quality assurance¢process. Details of the skills needed are identified later in this Technical Repart,
but djfficulties.it~finding these people should not be underestimated. There are also skills and

ng

e) Tools: It is essential that the task to be performed by any tools used is clearly specified to ensure
that the tool is actually able to deliver what is required and to minimize manual intervention. The
cost of tools and training to use those tools should be included in the overall cost of the project.

f) Use outside purpose: Identify risks associated with using the map outside of its intended purpose
and scenarios when it could be used in such ways and develop counter measures. It is important to
ensure clarity and intent is maintained.

g) Misinterpretation: Will the use of a map introduce any risk of loss of meaning? “Code drift” can
occur when mapping between terminological resources where the lack of an equivalent code results
in the choice of a map result which either increases or decreases the results in specific categories to
which the concept is assigned.
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EXAMPLE1 A map between the SNOMED CT concept of stress fracture of metacarpal bone (441558003) can be
mapped to ICD-10-am Stress fracture, not elsewhere classified Hand (M84.34).

This ICD-10-am code represents stress fractures of the metacarpal bone but also of fingers, joints between these
bones and the carpus. The meaning intended has drifted to a less specific concept.

EXAMPLE2 A map between the SNOMED CT concept of prolonged fever (248435007) does not map precisely
to a condition in ICD-10-am This term is not represented in the index to the code system; however, it is possible
to code persistent fever (R50.8 — Other specified fever). If this map was established, prolonged fever would be
mapped to a code which includes fever with chills, fever with rigors, as well as persistent fever. The meaning has
been changed, though slightly. This is code drift.

4.4.1 Use of ‘local’ terminological resources in maps

Mast of the common terminological resources, such as SNOMED CT, LOINC, ICD family: of clasdifications,
anfl WHO (World Health Organization), ISO, or national value domains, have established gdvernance,
deyelopment, and maintenance procedures which are transparent and well publicized, pdrticularly
when they are used in nationally accepted and defined data collections.

However, local or regional resources, such as those used to display information in a specific|situation,
ar¢ usually designed to suit local requirements for encoding healthcare/data, such as problgm lists or
lists of routinely performed interventions. These local resources mightneed to be mapped to § common
lanjguage target such as SNOMED CT. Abbreviations used in a data(¢collection or display situatjon should
belapproached with caution. Preference is to avoid usage of abbreviations. It is strongly recommended
forlthe mapping activity to expend all abbreviations from both'terminologies. That will not preyent using
re¢ognized abbreviations in the target terminology thatimight have multiple descriptions, [therefore,
might allow using a preferred term that is an abbreviation when the main concept descrigtion is all
expended and isunambiguous. In that case, only non-ambiguous abbreviations should be used, preferably
those of international use and endorsement or at\least of national approval. Ambiguity ndeds to be
teqted outside the individual specific instance, offa department or specialization as once abbfeviations
ar¢ included in a clinical record, their initial context might be less clear and with that, their m¢aning. An
example of this issue was identified recently in an emergency department where clinicians were using
the¢ abbreviation ACS which to some meant acute coronary syndrome and to others, altered |conscious
stdte. Only when a review of the textin-their records was undertaken did this problem becomg clear.[21]

Thie creation and use of legacy. “local coding systems” should be discouraged and phased ¢ut. These
sys$tems sometimes do not show a standardized concept and some of these legacy systems [represent
nelther the characteristicsof-a classification nor those of a coded terminology system.

Lofal systems are generally developed for pragmatic reasons and are not nationally endorsed, though
they might be alocally.modified version of an endorsed coding system. The local terminological resource
might or might dot-be robust or well managed or appear within any structural context dther than
an|alphabeticaldisting. There might be no formal governance or maintenance mechanisms|and their
deyelopment,might not conform to any standard principles. They might reflect colloquial or informal
tefjms whicly'might be imprecise, inaccurate, and potentially misleading. Local coding systiems arise
through\need and are often a quick solution to an immediate problem. However, they are a major factor as
to phy many healthcare organizations have data interoperability problems between their sygtems. [13]

Though there mightbe issues of quality with the content or use of code systemsin alocal system, this does
not necessarily mean that local coding systems should not be used in mapping projects. Indeed, these
data often require maps to enable migration to a more robust, comparable, terminological resource.
The point being made is that the reason for using the local resource and a detailed explanation of how
the system was developed, as well as the current status of the local resource, should be transparent and
specified in the documentation accompanying the map so that all stakeholders can judge for themselves
the veracity of the source terms and the relevance of the map to their business needs.

4.5 Commitment and adequate resourcing

If our health care systems are to achieve the collect once, use often goal inherent in so many of our
electronic health record systems, then mapping will be an essential requirement to facilitate the
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migration of healthcare data from legacy systems to electronic health records or facilitate automated
classification assignment for administrative and reporting purposes. Most other maps between
terminological resources, however, should be a short-term solution for clinical data management since
creation, versioning, and maintenance of the resulting maps is a resource intensive process.

Accordingly, it is crucial for sponsors to consider why the map is needed, what problem the map is
designed to solve, and the intended life span of the map. Use cases should show the requirements for
maps from the specific source resource to the target resource. Business cases should demonstrate the
resources required. Committing to using a mapping means the sponsor is committing to long-term
maintenance and that the associated costs and processes for governance and stafflng 1nfrastructure
tooling, agd-ve = > >

that each time either of the underlymg resources applled in the map are updated the entlre map shotild
be updated, tested, and re-released.

When using or investing in the development of a map, it is vital that there is clear understanding of the
tasks reqpiired and the complexity of the task for development and on-going maintenance of the mpp.
Sponsors who require a map to meet a given purpose need to understand that the development of that
map is a dostly and time-consuming process and that significant specialist skills #will be needed. In the
context off clinical care, a map between resources is far more complex than the simpler versions used in
the adminlistrative data collection systems used almost exclusively in the 20th-century.

4.6 Challenges in achieving automated classification assignment on the basis of a may

As mentidned previously, the increasing use of clinical terminolggies for encoding data at the pojint
of care wlll lead to the need for maps that assist with automating or semi-automating the procesg of
classificafion of healthcare data for administrative and reporting purposes (otherwise known|as
automated classification assignment). There are existing. mappings between SNOMED CT and ICD-[L0;
however, these are intended only to provide guidance to ahuman coder for the assignment of an I(D-
10 code tp a SNOMED CT-encoded clinical record. Thesvalue of these existing maps is that they qan
quickly pfovide guidance to the human coder, based\on the knowledge of clinical and mapping expefts
that is implicit in the suggested codes. The disadvantage of the existing maps is that every new cdde
assignment requires manual review and this génerates what is sometimes called “double coding”. This
occurs when a particular diagnosis should. first be manually coded into a SNOMED CT concept and then
later, manjually coded into the appropriate-ICD-10 code (including the application of morbidity coding
rules). It would be more efficient if a code could be assigned only once, using a highly granular clinifal
terminology, and then all subsequenticlassifications of the case could be generated in an automated [or
perhaps semi-automated) way.

Below arq two explanationsCeften challenged when building a software system that can perform the
entire clasification assighmient on the basis of mapped codes without human intervention. These
examples|relate to a SNOMED CT to ICD-10 map.

EXAMPLE[l  CorrectICD code assignment depends on the entire record. ASNOMED CT encoded clinical rec¢rd
is very likgly to have'multiple SNOMED CT codes that describe the clinical findings, diagnoses, and procedufes
that were part of-a given healthcare episode. These codes, in turn, will be embedded within the informatjon
architecture~ofsthe electronic health record, which will carry the dates, times, record headers, and other
contextuallinformation that might influence the way a particular SNOMED CT code isto be interpreted. All of this
information is to be taken into account in order to assign the correct ICD-10 code. This requirement is true for all
use cases for representation of the source concept, the map, and the resultant information.

10 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=699cda154cc51d11ff879e801c3de5f4

ISO/TR 12300:2014(E)

In the instance of converting SNOMED CT information, the recording of “hypertension of pregnancy” in
a field of conditions confirmed not present. This is useful information for morbidity coding in ICD-10 but
requires interpretation of the field in which the information was contained.

EXAMPLE 2  ICD-10 requires attention to inclusion and exclusion criteria ICD-10 requires attention to WHO
(ICD-10, Volume 2 Disease Index) and National Guidance or coding standards, all rules and conventions at chapter,
block, and individual code level, including inclusion and exclusion criteria, as well as the requirements established
for the use case of the classification, such as mortality, morbidity, or diagnosis representation. Initially, in 1994,
ICD-10 was released internationally as a diagnostic classification for general epidemiology, health management,
and clinical use, such as national analysis of public health and general health of the population, as well as for
reimbursement purposes, resource allocation, health quality, and in support of the creation of health guidelines.
ICI)-10 would be used to classify disorders and health problems to store and retrieve these encedé¢d data for
diggnostic information for clinical, epidemiology, quality purposes, and the population of nationall and WHO
mdrtality and morbidity statistics. Thus, creating the opportunity to analyse, interpret, and ¢gmpar¢ mortality
angdl morbidity data collected from different countries using the same classification system«In 2004, [CD-10 2nd
edition amended new guidelines for recording and coding of clinical data and some practical aspect§ of clinical
coding. ICD-10 was not created to encode every health problem leading to a health seryices encountef. However,
ICIP-10 does provide a wide variety of signs, symptoms, abnormal findings, health complaints, and socia| situations
with explicit context, which could stand in place of a diagnosis.

To
ha
sh
co
ex
ne

avoid double-counting, exclusion criteria are applied. For example,the ICD-10 code D62 4
emorrhagic anaemia has an exclusion criterion for “congenital anaemia from foetal blood lg
uld be coded instead as P61.3. Ifa SNOMED CT-encoded record for a newborn contains a SN
le for the clinical finding of “anaemia due to acute blood loss’;selecting the right [CD-10 cod
imination of the standards, inclusion and exclusion critetia, and interpretation of the cq
lvborn record.

\cute post
ss”, which
OMED CT
e requires
ntext of a

Thie challenge for those attempting to automate the coding process on the basis of a map is to create a

ru
ch
ca
ca

thiis, human intervention is required to validate the decision.

It i
wi
Alj
md

e-based knowledge structure within the map thrat'can be used by intelligent software tq

 be achieved when, after consideration of the inclusion and exclusion criteria, the map re
‘dinality of one-to-one. More often than net, however, maps have a cardinality of one-to-

s also important to consider who.will maintain the maps required and what skills and K
1 be required to maintain both the'map and the implementation of the map into informatio
o, relevant is the impact of standards for the use of terminological resources upon map
difications to coding rules'and guidelines, which might not change the actual concept but g

properly

eck all the inclusion and exclusion criteria required by the ICD-10 classification. Automated mapping

sult has a
many and

nowledge
I systems.
s, such as
hange the

wdy itis intended to be usedin a given context.

4.7 Context is crueial to map production

Su
are

bclause 4.6 indicates the need for clear understanding of the record structure within which concepts
e represented when automating conversion from one code system to another through a map. This
1 use case
map. The
collection.
ships they
might have with other terms w1th1n that termmologlcal resource.[14] Context often acqulres a meaning
through use (often unintended) but based upon the interpretation of terms available to clinicians at the
time of making record entries. Mapping decisions might also need to take into account this prior usage
data (what a code has been used for in contrast to its intended meaning on creation and publication).

quse looks.at context more generally, in particular, the need to understand how context an

Context is not only relevant when automating code conversion for mapping purposes; however,
it becomes a real issue when mapping from local coding systems, such as problem lists or lists of
procedures in which the concepts are generally not systematically structured; the only structure might
be an alphabetical listing. Without context, a concept can be ambiguous and thus, potentially misleading
and individual mapping personnel might interpret the concept differently on the basis of their existing
knowledge and skill level. For example, a concept listed as ‘raised blood pressure’ in a problem list could
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be linked to a clinical finding or a disorder in SNOMED CT depending on the context. Does the concept

mean an occasion of high blood pressure or does it mean the ongoing medical condition?[14]

Contextis crucial for maps built for the purpose of enabling automated code assignment from a source to
target terminological resource and is largely why the process may never be fully automated and human
intervention is required. For example, if “hypertension of pregnancy” is recorded in a SNOMED CT
encoded record, and also elsewhere in this record there is a laboratory finding of proteinuria during
the pregnancy, the presence of this laboratory finding in the record changes the ICD code that should be
assigned. Some ICD code assignments are also dependent on knowing the patient’s age and sex and any
automated rules built to assist automated code assignment need to take context and coding conventions

and rules frtoaccouTt:

The key message relevant to context is that mapping and automated code assignment are extremgly
difficult t¢ do in a context vacuum, as context influences meaning and accurate, consistent, and,erediple

code assignment.[18]

4.8 Implementing a map table

How a mdp table is integrated and used is dependent on the purpose of the map; the scenario, usqrs

)

requirements, and local software implementation and coding /classificationexpertise.[Z] Good practjce
in the implementation of a map requires that users and implementerscunderstand the purpose for
which the map was intended to be used. If used for other purposes, it.can result in misrepresentatjon
of clinicalfconcepts. It is bad practice to use a map for purposes other<than that intended and this dan
result in fnisrepresentation of clinical concepts. For example, maps*cannot be used to add specifidity
to healthdare data that was captured at a more generic level.[32] Implementers will often embed the
content off the maps into existing applications and workflow processes. Improper use of the maps couild

lead to user frustration and unexpected, potentially unsafe-gutcomes.

4.9 Degision making matrix

The matrix below summarizes the major issues«for decision makers and should be used to assess the

quality, b¢nefits, and risks of building and using-a map table.

Quality infdicators are used to identify the.dccuracy of the map table resulting from the process usgd.
This might be assessed by consideringiwhether quality measures for validation have been put in place
and the likelihood of these identifying.any errors. High, medium, or low is used in the sample provided
in Table 1]to indicate whether this characteristic delivers high-quality, medium-quality, or low-qualliity

maps.

Cost indi¢ators are used e*assist in identifying whether a given characteristic represents a high,
medium, ¢r low cost of thapping. The cost of maps is dependent upon the build/maintenance frequency,

team sizeland construction, and tools available.

Clinical risk indicator is used to provide guidance on whether a specific characteristic impacts safe
clinical ude ofthe-map. High risk means there will be change of clinical meaning which, if used in clinigal

record kegping or communication, has the potential to cause harm to the patient.

Table 1 — Map characterists and risks

Map characteristic | Quality indicator| Costindicator | Clinical risk Comment
One-time map (e.g. for — Med to Low Potential risk if | There might be some clinical
conversion from one sys- historical data |risk if the conversion of data
tem to another) changes mean- |changes the meaning in the

ing historical patient record.
Permanent map — High to Med —

— Indicates that the characteristic does not impact this indicator.
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Map characteristic

Quality indicator

Cost indicator

Clinical risk

Comment

Single-purpose map

High

Low in the long
term

Though the quality of

the map might vary, once
converted, the data will no
longer require a map and is
therefore likely to produce
higher quality data in the
long term.

M{Ttipurpose map

Med to Low

High to Med

High

There are r1sKs that the map
will not consistent]y repre-
sent concepts in a manner
suited to-all purpoges.

It is mogxe difficult fo develop
a multipurpose mgp and
therefore, more coptly to
develop and maintpin.

Bysiness requirement/
scenarios well defined
and within purpose

High

The specification qf quality
scenarios for purppse not
only improves the guality of
the map as it is deyeloped
and used, but also pupports
the definition of thie relevant
usage of the data ip a clinical
environment.

Clgar definition of pur-
pose

High to Med

High impact
(not always
negative)

A clearly defined purpose
improves the quality of the
map and reduces c]inical
risk.

Cl¢ar understanding of
how map will be used

High to Med

High impact
(not always
negative)

Understanding hoy the map
will be used has thle poten-
tial to improve the|decision
making made whe building
the map.

Krfown maintenance
cyfle and map lifecycle

Med

High

The lifecycle of soyrce and
target updates impacts the
frequency of map ypdate,
which impact poteptial
errors and cost. THe more
frequent the mainfenance
cycle, the more expensive
and potentially lower qual-
ity the map.

Skiills/available: Required
skjllsfor development

High

Medium

Low to High
depending upon

If these skills are not avail-
able, the map qualjty will be

and maintenance are
available and appropriate

whether the
map is being
used in a clini-
cal environ-
ment

reduced and the cost of the
project is likely to increase.

Indicates that the characteristic does not impact this indicator.
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Table 1 (continued)

than the target

Map characteristic Quality indicator| Costindicator | Clinical risk Comment
Local system additions or Med to High Low to Medium Low Local systems, as well as
extensions are required national centres, bear costs
associated with each release
and the maintenance of
maps required. If using
a nationally maintained
terminology or classifica-
tion n:\fi\mly within local
systems, it is likely to be
cheaper and more aceuratg
than maintaining dtotally
separate code system (ter
minological system).
Detailed mpethodology High Low Med to High if |This is a quality support
of decisior}s made when decisions are |activityand a cost-reductipn
maps are aintained and not consistent |activity as it reduces the
applied when building over time, the |needto re-decide how to
and maintpining the map meaning will .[atanage conflicts when mdp-
also be incon¥_|ping.
sistent and
might représent
risk ifclinical
use
Source angl Target con- High Low — Where concepts in both
cepts expifess the clinical mapping systems are cleatly
idea withdut ambigu- defined, consistency of the
ity, to the level of detail map will be easier to mainf
required tain.
Source is nore detailed High High There is considerable

clinical risk in using the
target information for dirgct
patient care where the tar
get system is less detailed
than the source.

Indicatles that the characteristic does hot impact this indicator.

5 Prinfiples of mapping

5.1 Overview

In this Cl

are extenfled."\To understand these issues, it is essential to understand the principles of the mapp
process ahd-the utility of the maps. Decision making is based upon this knowledge and assessmen

huse, the key issues previously highlighted and summarized succinctly for decision makers

ng
of

the following:

purpose of the map and its business utility;

skills required to build and maintain a map.

clinical safety issues which might result from changing the way in which a concept is represented;

anticipated costs required to build and maintain the map and the systems which use it;

This Technical Report identifies and explains each of these concepts and supports evaluation of
requirements and risks for any given purpose.

14
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5.2 Terminologies vs classifications

It is common to question why healthcare is moving from classification-based representation to
computable terminologies. To understand this change and the relevant place of maps in these changes,
itisimportant to understand broadly the difference between a terminology and a classification, as these
terms are used often. The description offered here is high level but sufficient to understand the needs
for change. The differences are represented here by SNOMED CT (as the terminology) and ICD-based
codes as the classification. The principles are true to varying degrees between all terminologies and
classifications.

PR EE Y

Classitieationshave—certainrecommen—attributeswhichsuppert repertingand-aggregation—pf data to
mget statistical and administrative data collections, which are part of national minimum|data sets
anfl required reporting formats. Well-behaving terminologies, as defined by Cimino, repsesent precise
mdaning and have computable relationships which allow logic to be applied, which supports qutomated
clihical decision making and precise clinical communication. These differences(are summarized in
Table 2. Individual instances of terminologies and classifications might vary from these principles in
diffferent degrees but the principles are generally true in healthcare.

Table 2 — Comparison of classification and terminglegy attributes

Attribute

Classification
(example ICD-10)

Terminology
(example SNOMED|CT)

Supplementary concepts, such as

not elsewhere classified

Yes

Example:

Should not include these cpncepts as
the intention is to represept precise
meaning which is often cofered

—| not otherwise specified A28.8 Other specifiedzoonotic

bacterial diseases, 110t elsewhere

by selection of a concept which is
less specific. For example:|{choice of

classified Asthma, rather than a spefific type
of asthma.
Rgpresentation of “catch all” codes |Yes No
suph as A05.8 Other specified bacterial A terminology should not |nclude
—| other food-borne intoxications these concepts as the intention is

to represent precise meanjing. If
there are concepts which need to be
described which are not i the ter-
minology, this should be djiscussed
with your National Releasp Centre.

Rdpresent more than one.concept
with a single code

Yes, they can but they do not have to | Yes

(mixed functionality) The description, logic, and concept

model provides definitionpl infor-
mation about a concept which might
include the causative agent, as well
as the condition.

Yes No

SNOMED CT is not complete, but has
the capacity to represent any con-
cept needed. It is being constantly
reviewed and expanded as required.

J11.0 Influenza with pneumonia,
virus not identified

Alf inelusive - a place to represent
anlything in the area for which the
classtffcatiomor termmimnotogy 15 used

R53 Malaijse and fatigue, includes
asthenia not otherwise specified,
debility — chronic and not other-
wise specified, general physical
deterioration, lethargy, and tired-
ness

NOTE There are concepts in SNOMED CT today with the words not otherwise specified; these are the result of loading of
ICD concepts some time ago. These concepts are being more appropriately modelled and represented and are not to be used.
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Table 2 (continued)

Attribute

Classification
(example ICD-10)

Terminology
(example SNOMED CT)

Computable logical ontological
structure and relationships. The
structure and relationships of a con-
cept define the concept. Concepts
are defined written descriptions,
coding rules and guidance, and the
place of th

cade within the clas-

No

ICD-10 has hierarchical rela-
tionships which are not strictly
ontologically-based and though they
represent a child/parent relation-
ship within the classification, it is

Yes

SNOMED CT has a definitional
structure which supports a com-
puter identifying relationships
between concepts and is therefore
able to determine equivalence and

sification.

not possible to determine anything
more than this from the code sys-
tem.

subsumption relationships and
meaning of a concept.

Logical, cdmputable relationships
such as

— Isa
— has firlding site
— has clipical course

— has aspociated morphology

No — limited

The only relationships in ICD-10
are those of parent and child or
those created through dual codes
such morphology codes. The code
system, therefore, provides these
relationships through usage not
inherently through the classifica-
tion structures themselves

Yes

SNOMED CT has fullrélationship
specification, includihg a wide
range of definifional relationships
such as those'suggested here. Thefe
are many(mpre types of relation-
ships than these and new relation
ship &ypes can be established when
needed to accurately represent
neaning.

A conceptmight have multiple No — ICD, Yes ICPC 2 Yes

parents. SNOMED CT concepts will have as|
many parent concepts as needed tjo
define the concept.

NOTE THere are concepts in SNOMED CT today with the words:not otherwise specified; these are the result of loading of

ICD concepts some time ago. These concepts are being more appropriately modelled and represented and are not to be usgd.
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Table 2 (continued)

Attribute Classification Terminology
(example ICD-10) (example SNOMED CT)

A concept has multiple descriptions |No Yes
from which one can be chosen as
the preferred description or be used
as the commonly used terms for
clinicians or other defined users. 121.9 Acute myocardial infarction,
unspecified.

In ICD, each code has one specific SNOMED CT includes many descrip-
description to be used. tions of a concept, often in alter-
native languages. Some of these
descriptions might be appropriate
for clinical use in the record or
might suit display for patipnts.

For example:
Myocardial infagctionh (disorder)

Myocardial infarction (preferred
term)

Infarction of heart
Cardiac infarction

Heart attack (could be preferred
term for patient representation)

A ¢oncept is defined by attribute- No Yes

vafue pairs thatallow subsumption. For example: SNOMED CT may use a wigle range

In ICD-10, the single hierarchy does of attribute-value pairs.

provide a concept of parent-child Acute myocardial infarctipn of ante-
relationships. However, the fact rior wall (54329005) has § defining
that Acute transmural myocardial |attribute of
infarction of @fterior wa_ll (.121'0) 'S IS A Acute myocardial infdrction
a type of Acute myocardial infarc- (57054005)

tion (I121)) can only be determined

by assumption using the code not | These definitions used thijoughout
thréugh attributes of the concept. |SNOMED CT support computer
calculation of parent/child relation-
ships, including subsumptjion.

NQTE There are concepts in SNOMED CT today with the words not otherwise specified; these are the result df loading of
ICD concepts some time ago. Th€se-concepts are being more appropriately modelled and represented and are nof to be used.

Thie differences between-terminologies and classifications do not mean that one is better than|the other,
simply that one mightsuit a given business purpose better than the other.

EXAMPLE Direct patient care requires precision and the relationships in a terminology supportautomated
de¢ision making;while consistent aggregation and coding rules support quality statistical and adnfinistrative
pufrposes.

Terminologies and classifications sometimes use more than one concept to represent a mganing. In
teriminologies, this practice (post-coordination) has governance rules which support computability.
These rules might be highly complex to implement in computer systems and should not be assumed to
be achievable without confirmation with software providers. Classifications also use multiple codes
to indicate meaning, such as the use of a malignant body part code in conjunction with a morphology
code to indicate the type of cancer. If a map has requirements to work with these dual (or more) code
representations, this will add significantly to the complexity of map development, as well as the
complexity and costs of implementation.

5.3 One-time or maintained maps
Maps are used in many ways, but fall into the following two broad groups:

a) one-time maps;
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b) permanent (maintained) maps.

One-time maps are used when changing from one terminological resource to another, as in when
converting data from an old system to a new one where the "old” code system will no longer be used.

Permanent maps are used when both source and target resources are to be kept in production (actively
used).

EXAMPLE1 Clinical data collection requires both the specificity and the utility of a clinical terminology
(including the knowledge inherent in the relationships of that terminology), but this data are also needed by others
in a format suited to comparison with pre-existing classified data or more aggregated or statistical analysis there
will need tp be a map between the clinical terminology and the classitication. In this example, the data sourcg is
the detailefd clinical terminology which is mapped to the classification system for secondary use.

EXAMPLE p Clinical data collected in a local system using a local terminology developed to.meet local
requiremehts needs to be converted to the national terminology in order to send information-te)other cfre
providers (interoperability). If this map is used to support the ongoing use of the local terminology; this would be
a permanept map.

In these dircumstances, it might or might not be practical to use the shared national terminology| in
your local system, in which case, conversion to that terminology might be aSolution (one-time mdp).
Where this is not practical or, as in the first example, there is a need for dataat more than one level of
specificity, a map is needed (permanent map).

5.4 Business case for mapping

Mapping is a way to integrate different terminological resources-used for different purposes; a bridge
between them is required for interoperability and that bridge.can be built through the use of a purpoge-
specific mfap. Thus, different data sources can be comparedand linked to enable the data to be exchanged
between information systems.

The end product (deliverable) of the process is a map table between two terminological resources that
defines tHe cardinality and degree of equivalence’between concepts and any rule used to determjne
the result] of the map (such as age/sex differences in the map) and enables the automated translatjon
between the coding systems.

A common example of the use of a map in health care is when data are collected for communicating
informatipn about direct patient care (using clinical terminologies) which can be reused for statistifal
and admipistrative reporting of{morbidity data (using clinical classifications) by transforming the
terminological representations into classification representations.

Mabp tablep are always built-for a purpose. Skilled mapping personnel are required to ensure the quallity
and integrity of map deyelopment and mapping rules. The development of rules (either paper-based or
computerfalgorithms),that support conversion of data are crucial to standardize the process and cregte
logical mgps thatacomputer can use repeatedly to consistently convert data from one form to another.

It is impoftant 'to understand the business case for mapping and the processes of mapping, as well|as
the requirements for computational functionality in the mapped relationships between the differ¢nt
coding sySTems uSed 1T ieattit care Wien deciding Witether to map and witat type of map to devetop.
The general principles that underpin the mapping process and providing guidance about good practice
supports convergence of international knowledge, standardizes processes, and facilitates a consistent
structure and approach to the development of infrastructure and tools to support the mapping process
are essential to good decision making and governance for mapping processes.

Scenarios should be clearly articulated to, and agreed upon by, all stakeholders prior to designing the
requirements of the maps themselves. The following sections are scenarios which require a map to meet
a given purpose.

18 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=699cda154cc51d11ff879e801c3de5f4

ISO/TR 12300:2014(E)

5.5 Why are maps used?

5.5.1 Mapping for health statistics

The increasing use of terminologies to collect data supporting direct patient care has the potential
to make that data available for other purposes (reuse or secondary use). Data collected for statistical
purposes are generally less specific than that required for direct clinical care and are therefore, often
aggregated. Classifications are often used for this purpose.

Example of the difference in specificity between a terminology and a classification.
Source SNOMED CT Clinical use: 88776002 AC Globulin deficiency factor
Tajrget ICD-10 Secondary use: D68.2 hereditary deficiency of other clotting factor

THe target code includes more than 10 different hereditary clotting factor deficiencies, each.quite rarg. This is
sufficient detail for statistical purposes but insufficient for clinical research or direct pdtient care.

Se¢ondary use includes, but is not limited to, reusing the information for thefollowing purposes:
—| funding;

—| statistical aggregation and reporting (morbidity and mortality);
—| providing a research basis for evidence-based medicine;

—| measuring quality and safety of care;

—| health planning or setting health policy;

—| monitoring resource utilization;

—| public health surveillance.

Where data are captured administratively;there might be no need to use terminologies as their greatest
utility relates to clinical data collection*and interchange. Information collection should fit gurpose at
the point of collection therefore, cdllection of data in classifications is appropriate, if that clagsification
content and use best fits the original collection purpose.

Where it is necessary to colledt data using a clinical terminology AND that data are required for reuse
to pe aggregated and classified for utility in other usage areas, a map will be required. The dfrection of
this map is from the clinical terminology to the classification and the goal is to identify the clagsification
conhcepts that best fit.the reuse requirements. This is likely to mean that a single target classification
might represent multiple clinical terminology concepts.

Mdps enable clinticians to collect data of value to the patient’s care and for this data to automatically be
convertedand aggregated into statistical classifications which are more useful for the purposgs defined
abpve. Qne does not replace the other, each are useful for the purpose for which they are intepded.

Fagilitating the automation between terminological resources used in healthcare reduces the costs of
data collection and improves the quality and the timeliness (availability) of that data.

Users of maps for this purpose need to be wary as this type of mapping can often be the most difficult
to use as it is not generally possible to meet the statistical requirements, for example, for financial and
epidemiological purposes in a single map.

5.5.2 Maps for the migration/preservation of legacy data

When terminological resources are changed or updated or a resource is planned, implemented, or
mandated for use, maps are developed to

a) preserve and enable continued use (querying) of legacy data or
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b) facilitate migration from the superseded resource to the new resource (such maps might be a
temporary solution until complete migration is achieved or they might be a more permanent
solution, that is until the legacy data are no longer useful).

These maps require the following:

a) Scenarios to describe how the map tables (forward or reversed) between terminological resources
should be used and might need to be approached differently depending on their intended end use;

b) The rules and data structure of each of the terminological resources be understood;

the concept in the target resource including all rules and convention of the target resourte”gnd
the rglevance of inclusions and exclusions, as well as aggregations for each individual map-recojrd.
This 1s often difficult and sometimes impossible to achieve as terminological resources-are eqch
develpped for very different use cases;

c¢) That fhe meaning of the concept in the source resource should be equivalent to the meanlniof

d) Wherg applicable, representation and constraints of compositional grammar need-to be taken into
accoulnt for each individual map. This is particularly true when using SNOMEDCT.

When statistical classifications which are used for the aggregating and reperting of coded health data
are updatpd, maps that demonstrate the relationships or links between the superseded version and the
new versipn are developed to support data migration and historical dataetrieval. In this way, multiple
maps might need to be developed over time to continue to maintain historical comparability.

EXAMPLE The following is an example of migration.

When changing from ICD9 to ICD-10, it was essential that data colleeted in ICD9 be able to be compared to new
data colledted in ICD-10. Without this comparability, there woutd“be no national statistical trends available [for
healthcare|over the years where the changeover occurred.

A map table to represent these data includes details whieh' explain the concepts which were deleted or added
and which|were expanded and made more specific. Clinical researchers performing population studies require
temporal dontinuity for longitudinal and trend analysis. The aim is to achieve a map with the most appropripte
clinical mepning.[l

5.5.3 Mpps to support historical tracking

Maps thatf demonstrate the relatipnships or links between the superseded version and the new versjon
of a term]nological resource can support not only data continuity, but also historical tracking of the
changes npade between versions:

The direcfion of these nraps is usually bidirectional, which is from the source to the target and from
the targef| to the sour¢e,-which might not be as simple as reading the individual map record from dne
direction pr the otherbut might require unique entries to represent map requirements in each different
direction.

The aim i§ to provide a chronicle that assists users of the data to understand how and why the changes
were made 2
studies, and trend analy51s to determlne improvements (or not) in patlent outcomes The tracklng of
changes is an essential requirement for maintenance of a coding system and mapping then also becomes
a maintenance mechanism in this context.

A quality clinical terminology manages historical tracking between updates not through mapping per
se, but through the history mechanism in the terminology metadata or structures.

EXAMPLE1 SNOMED CT release format 2 provides historical information to support map maintenance but all
maps needs to be considered when a new release occurs.

EXAMPLE 2  Updates to ICD impact the DRG generation algorithms (which are effectively a map). Use of
historical maps for ICD to DRG with a new version of ICD might result in an inappropriate DRG assignment.
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Historical tracking is usually required to support a one off map if that map is to be used to compare
data from historical records, while it is essential for a permanent map to have access to this type of
information if the record is to be queried over time.

5.5.4 Maps to support funding mechanisms

Mapping is performed to maintain grouping logic so that casemix funding mechanisms for health
services are not impacted. The logic used to identify DRG classifications is built from the ICD codes and
patient demographic information, thus the systems are intrinsically linked.

Tapte i i i fcat versiomns of the classificationmrsystem and
a rlecord from the table of equivalence is selected purely to enable correct DRG assignment{ However,
if dlassification systems change throughout different versions, the DRG group algorithms)and data sets
haye to be changed as well. This enables complete coverage of the classification systemand to epsure that
the¢ main diagnostic criteria (MDC) “drives” the appropriate DRG grouping for appfopriate allocation of
fupding and/or support appropriate national statistics and/or data sets. The aim)is'to achieve a map for

th¢ most appropriate DRG assignment.

NOTE ICD-10 1st Edition from 1994 until ICD-10 2nd Edition from 2004.and in future ICD-10 and ICD11:
neyv classification codes and their description might have different rules and.conventions, as well gs different
indlusions and exclusions and different aggregations.

5.3.5 Maps for data continuity

Mdpping can also be undertaken because different computer systems collect data in diffefent ways
with different codes but despite different system requitements, each of these systems need to share
information (have semantic interoperability — accuirately share meaning). The simplest [and most
ac¢urate way to achieve semantic interoperabilitj.is to have all systems using the same tefminology
or [classification for a given purpose, with a comimon model or information structure. However, given
the history of multiple systems in healthcarésand the need to function in an environment ¢f old and
nep, achieving this level of standardised information representation and structure is not likely to occur
qujckly, simply, or immediately. Maps are often seen as the solution to this problem.

c

5.3.6 Maps for the integration of other coding systems in use

Mdpping is performed for communication exchange between health sectors providing interoperability
when different coding systeéms are used for different purposes.

EXAMPLE 1 International Classification of Primary Care — Version 2 (ICPC 2) is used for primary care and
ICI) for acute care. ICPC\2-is mapped to the ICD 10 to demonstrate the compatibility and facilitate linkage between
thq two classifications? The mapping is useful for conversion of data from ICPC 2 to ICD 10 and vice verfa and thus
prgvides a comnignlanguage between primary care services and acute care services.[2]

EXAMPLE 2% ) International Nursing Diagnosis: Definitions and Classification (NANDA) taxonomy map to
SNPMED.CT-The scenario was developed to create maps that would enable users of SNOMED CT to int¢rface with
NqNDA for point of care documentation in electronic health records. An analysis was firstly performeg to ensure

thqt@) NANDA concepts were included in SNOMED CT.[6]

5.5.7 Maps to support the creation of clinical terminology local/specific use subsets

One other scenario for using a map has arisen from the use of clinical terminology as a common
underlying set of concepts to represent local domain specific concepts.

EXAMPLE SNOMED CT contains more than one textual description of a concept. This feature is designed
to provide access to short form, display, or interface terms. These terms can be established through the use of
reference set mechanisms in which a smaller, more manageable subset of concepts or terms are arranged to suit
a particular domain or use case.

If the map shows that the terminology covers the content of the resource required, then the current
resource can be superseded by a reference set from the more extensive terminology. If a complete
and reliable map can be done once, the local coding system can be retired. The reference set will be
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maintained on local and/or national level and the maintenance of the full terminology is managed by
the responsible organization(s).

Mapping processes can be used to undertake a gap analysis or content coverage study. Such a study
aims to identify where there are concepts in the target terminological systems which are not in the
source system (and vice versa). These gaps can initially be recorded as ‘no map’ but also require further
assessment. In some cases, such assessment might result in requests for creation of new content in
the target or source. In the case of SNOMED CT, when a gap is identified, the missing concepts can be
requested through a change request mechanism that each member country of IHTSDO has in place. This
allow users to get concepts and codes in a timely manner for their project that can be used nationally
and, if relgvarttmter ud'Liuuany.

EXAMPLE Reference [4] evaluated the ability of SNOMED CT to represent the most common problems,seen at
the Mayo Clinic in the United States. They found that when using the compositional nature of SNOMED CT, coverage
extended tp 92.3 % of the terms used commonly in medical problem lists. They recommended improvementg to
the target resource (SNOMED CT) through the addition of synonyms and missing modifiers whichwould lead to
greater coyerage.

Reference [25] describes a similar scenario, but with a slightly different purpése. A gap analyfsis
is performed with the purpose of building a term in the target resource solely.in order to provide a
map for the source term. This type of scenario would indicate that the map-isrequired for long-tefm
implemenftation.

6 Characteristics of a quality map and mapping process

6.1 Clearly declared purpose

Every mapping project should explicitly state what the map is intended to achieve. Clearly defining the
purpose gdllows understanding and agreement amongall stakeholders. Defining the purpose leads|on
to defining the scope and intended audience for thesmapping and the development of specific scenarips.
There might be more than one purpose for the map and this might result in more than one kind of gnd
product (nore than one map).l6]

When making decisions about the target (result) of an individual map, there might be many choices gnd
the purpoge of the map will impact thesingle selection made. This selective nature of the process shoyild
be documpnted to ensure consistencythroughout the map but also so that users of the map use it wiith
awarenesp of the limitations thatthese decisions impose upon the utility of the map. A map created for
fiscal repgrting might not be appropriate or accurate to use for clinical or epidemiological research.

With the advent of electranic health records and the increasing use of terminologies for encoding and
exchangirlg dataatthe pointof care, mapsfromterminologiesto classifications may be performed to asgist
with automating or semi-automating the process of classification of healthcare data for administratjve
and reportting purposes (otherwise known as automated code assignment). The expectation is that the
developmgnt of automated coding technologies will greatly impact traditional coding practices such|as
those used for nmorbidity reporting by improving productivity, reducing costs incurred through enterjng
data multTple times, and enhancing the accuracy of coded data.lé]

The end product is heavily dependent on its purpose and a “one size fits all” approach to mapping is not
possible.[3] A map created to support funding mechanisms might apply different rules and produce a
set of relationships that differ in the level of specificity from that of a mapping performed to support a
clinical decision support application at the point of care. The level of specificity required at the point of
care, certainly from a clinical safety (fit for purpose) aspect, will be finer-grained (more detailed) than
that required for funding. It is possible that different purposes of a map might generate results between
the same source and target terminological resource which produce different results. This does not mean
that the maps are wrong but that the purposes are different.

Therefore, a map is always created with a specific purpose in mind and should be refined for particular
scenario/s and users across healthcare settings.
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Principle 1: Each map should have a (preferably single) declared purpose.

6.2 Use scenarios to define purpose and user requirements

Every mapping project should have articulated scenarios (or use cases) that originate from the business
case, and through requirements gathering and refinement, these provide a framework for defining the
scope, audience, purpose, methods [including guidelines, rules (or heuristics), coding systems and their
versions], quality assurance plan (including validation and testing), maintenance and evaluation plan,
and implementation guidelines.[€]

OW users

ar¢ expected to interact with the map. This includes how a user selects the source of theumdp and the

required target/s.[6]

Scenarios should be clearly articulated and agreed upon by all stakeholders prior'to designing the

requirements of the maps themselves.

Scé¢narios provide business-based examples against which to test and validdate the mapping prjocess and

defision making. Collecting as much information as possible at the beginning of the mappihg project

provides a solid framework for the maps. Scenarios are expected to change or be refined as the mapping
prgject progresses.[25]

6.2.1 Development of scenarios

Sofne examples of questions to guide the development of $cenarios are the following:[Z],[25]

—| How will the mapped data be used? Will it be used for clinical decision support, funding|research,
outcome measurements, or public health studiés?

—| How will the value of the legacy data be retained if migrating to a newer coding system?

—| Ifeach coding system has a differentjpurpose, how does this impact the mapping?

—| What degree of aggregation in:the maps is acceptable? Will the mapped data be cafegorized,
classified, or grouped into other data sets? To what degree will a loss of meaning be folerated?
The concept of “code drift”sshould be understood and the impact of this factor assessed. Code drift
occurs when mapping between terminologies and/or classifications where the lack of an ¢quivalent
code might result in an jincrease or decrease in other categories where the clinical ternl might be
assigned.

—| How will the mapping be performed: automated methods, manual methods, or a combination of
both?

—| How wjill the data be transmitted or exchanged? What systems will be involved?

—| Wijltthere be benefits in terms of cost reduction or data entry error reduction?

— [_Hoéw will the mapping be maintained? What resources are required? How will updates|to source
and target coding systems be managed? What impact will updates have?

EXAMPLE

A map is needed for clinical decision support, the rules and guidelines of which are held nationally in SNOMED CT
while the local system stores the required clinical concepts in reason for presentation field in a local code system.
There is currently no intention to migrate the data in the local system to SNOMED CT and therefore this map will
be used in an ongoing manner (a perpetual map). The local code system is used in direct patient care to represent
the meaning of concepts at the same level of granularity as SNOMED CT. Where differences between the local code
system and SNOMED CT are found, the local code system will be modified unless there is a need for more detail in
SNOMED CT in which case, extensions will be requested of the national release centre.
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The map will be implemented automatically. The map provided is to have sufficient information to convert
accurately (achieving semantic equivalence) using computer system processes only. No human intervention is
intended to be used.

Reason for presentation data will be extracted from the local system at triggers of pathology test order entry
or medication entry. At this point, the system will convert local code into SNOMED CT using the map. The local
system will look up the relevant SNOMED CT code in the relevant national clinical decision support rules table
(knowledge base) which is held in the local system. The relevant table is dependent upon the action which
triggered the “call” either the medication clinical decision support knowledge base or the pathology test clinical
decision support knowledge base. Guidance is displayed in the local system where the clinician determines the
next action. The system is to store the version of the map which provided guidance in the electronic health record
as a legal rgtordof advice provided amd-action taket:

The benefits of using a map are, principally, that the local system does not need to modify the codes currertly
used. Thesp codes are the basis of a significant existing rule structure within the local system. Use of the map 4nd
ongoing cofsts of maintenance will be reviewed every two years against the cost of modifying the legal system|.

The map will be maintained by review of all SNOMED CT concepts in the current map to sé€e if there are gny
modificatipns made to those concepts. These modifications will be updated in the map.and released within
two monthls of the release of the national clinical decision support rules table.

Principle P: Scenarios are developed and articulated to define the requirementsfor the map table.

6.3 Machine processable format

To be of vplue in computer-based systems, the set of maps betweén two terminological resources and
the rules governing their use should be in a machine-processable format to maximize the potential of
automatedl translation and consistent application.

It is comnjon that a format will be established while building the map which has more information than
what proyes to be necessary in the final map. This information might include details of the current
status of ¢ach individual map, including documentation of issues. Once these have been resolved, they
are retainled as part of the documentation of the map but might not be included in the final computaple
version released for use.

Principle B: The map table should be in a machine-processable format.

6.4 Identify the versions

Both the $ource and target resources should be identified by the version of that resource used in the
map. Where either source or’target version is updated, a new and updated map is also required to|be
produced] Where governafiee processes are maintained and applied, these maps may be considered] to
be “authoritative resources”.

Principle f#: Identify~each version of each terminological resource as a version of the map table.

6.5 Development/maintenance team skills

For the credibility of the mapping project and to Instill coniidence in the end product, members of the
project team should have knowledge of both terminological resources involved in the mapping project
(source and target) and skills in their practical application. In many cases, this will require clinical input
as well.

Principle 5: Members of the project team should have knowledge of both of the terminological resource
and experience in their practical application.

6.6 Conventions and rules followed

As each terminological resource has a different structure, purpose, set of conventions, and rules for
application, there should be a clear indication in the scenario about the extent to which these conventions
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and rules should be followed to ensure reproducibility, information integrity, and fit with the purpose
of the map.

EXAMPLE Amap from SNOMED CT to ICD-10-am requires the application of rules used for ICD-10-am coding,
such as when Chronic asthmatic bronchitis NOS (J44.8) occurs with acute lower respiratory infection (code to
J44.0). Where rules such as these are applied, consideration needs to be given to potential exemptions to the rules
and the implications to the structure of the map.

Principle 6: Establish the extent to which the conventions and rules of each terminological resource will
be followed.

6.7 Involve custodians and users

Thie custodians of both terminological resources (source and target), as well as those‘who wiill use the
mdp, should participate in the mapping project to ensure that the result accurately reflécts the meaning
anfl usage of their resources in the real world system/s.

Skjlled and experienced personnel are essential to the mapping process to provide the cljnical and
tefjminological resource knowledge to build and maintain the maps and\assist with implerhentation.
Thie degree to which they follow the conventions and rules of each resource will always depgnd on the
purpose of each resource and a how a map from one to the other will'be defined to fit with the purpose
of the map.

EXAMPLE If the mapping project is a gap analysis being perfornied to determine content coverage with the
aim of improving the target resource, then applying the conventions of each resource might not be r¢levant. On
thq other hand, if the mapping project is to enable reimbursement, then the conventions relevant t the fiscal
requirements are to be followed and the map will provide optiens for the user to select the most appropriate target
acdording to reimbursement policies to drive the transfornyations into the correct Diagnosis Related Gfoup (DRG)
asdignment or to other grouping methodologies. Simildrly, in a map from a terminology to a classification for
aufomating classification assignment, it will be necessary to reflect the rules and conventions of the clgssification
to ¢nsure that the output complies with statistical @nd reporting standards.

Inyolving the custodians of each terminolegical resource makes sense from all perspectives} political,
stifategic, and operational. At a minimum, both custodians should participate in defining|the basic
purpose and parameters of the mapping project, reviewing and verifying the maps, developinlg the plan
for testing and validation, and devising a cost effective strategy for building, maintaining, and ¢nhancing
th¢ map over time.[1Z] Considertoo, that it will be the custodians who will have a good grasp of their
users’ requirements and will provide informed advice that will assist in developing a crediblg scenario.

Principle 7: Custodians(fjterminological resources should be involved in mapping projects

61 Open and-doecumented map production processes

Thle documentation supporting the map development, decision making,and maintenance shoulfd describe
in detail the.automated and manual methods applied in the map. Common terms used to dfstinguish
betweensautomated and manual methods for mapping are “auto-matching” and “human mapping”.

Thieréare many techniques which can be used. This Technical Report highlights only some of the common
activities, such as auto-matching. This information is provided as an example to support decision making
and should not be considered the only process available.

6.8.1 Auto-matching

Auto-matchingis a computational mapping task, undertaken usingan algorithm. The matchingalgorithm
can be based on lexical, semantic, hierarchical, structural, or other characteristics of the concepts, the
situation, or the individual.

Auto-matching methods are best used to assist human mapping as this is a labour-intensive process.
Matching algorithms automatically identify a list of candidate maps for human mappers to consider and
validate, thus reducing the time required for searching. The most commonly employed auto-matching
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algorithms are lexically-based (i.e. they match words, rather than actual meaning and require humans
to complete and confirm the process).

Debate continues within the mapping community about whether the process of mapping can ever be
fully automated. Progress is being made with mapping tools and technology. The process will at least
become semi-automated for algorithmic transformation and with human review required to verify the
results of each individual map.lé]

Computer algorithms used for purposes of lexical matching can effectively reduce the amount of time
spent searching and mapping and transform the mapping task into one of selection and validation.

Algorithn‘c often Vary in cnphicﬁr‘afinn and inthe number and fypn of features fhny can-compare nd

measure. fome examples are the following:

— infledted forms, the differences between or equivalence of words in different forms such as|bactefia
and bpcterial, and perhaps, find, finding, and found;

— ability to perform term normalization which reduces each term to its morphological uninflected
form,[removes plurals, and standardizes tense and sentence case;

— ability to disregard words which have little influence on matching (commonly called “stop words”
becayse they stop the algorithm from working properly;

EXAMPLE Pain in stomach will match with stomach pain when [in] andYthe] are excluded.

— phongtic searching and conversions to recognize predictableSmisspelling of terms contained| in
contept files;

— ability to recognize differences in word order (gestational diabetes as opposed to diabetes,
gestational);

—

);

— ability to match on similar words contained withipdifferent terms (infection and infection contr

— ability to recognize acronyms as equivalent teyms (urinary tract infection and UTI).

6.8.2 Human mapping

Human mppping is the use of human knowledge and skill to build maps between concepts and/or terms
in differept terminological resourcesyEach individual map record is built singly. The process requires
examinatTon of each and every conceépt and coding system. Informed judgements or decisions are mgde
about the|shared meaning of concepts. Electronic or computational tools are often used to support the
mapping Irocess but are not‘effective in determining any equivalence of meaning.

It should Ipe noted thatthe use and meaning of the words “matching” and “mapping” vary consideraply
between @uthors and may be used interchangeably. The distinction made here is on the basis of the
degree of meaning;

Principle B: The’automated and manual methods applied should be transparent and documented.

6.9 Describe the direction of the map

Mapping is performed for different purposes and the direction of the map should be made explicit in the
supporting documentation accompanying the map.

The map relationships between target and source concepts are usually built for mapping in one direction
only; that is they are a unidirectional map from the source to the target. Forward and backward
mapping is performed for different purposes and so the direction of the map should be made explicit in
the supporting documentation accompanying the map.

EXAMPLE Because all maps have a direction, they are usually described in relation to their source and target,
suchas an ICPC 2 to SNOMED CT mapping, ICPC 2 is the source, and SNOMED CT is the target. The map from ICPC 2
goes forward to SNOMED CT.
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It is not possible, in general, to simply reverse a map (i.e. apply the rules in reverse) and use it in the
opposite direction. Although there will be some links that will be valid in both directions, in general,
an entirely different map should be generated for reversing the direction of the map, particularly when
mapping between terminological resources of differing granularity.

For example, ICPC 2 is mapped to the ICD 10 to demonstrate the compatibility between the two
classifications. This mapping is bidirectional and useful for conversion of data from each system,[2]
though not in every case. An illustration of the complexity of a bidirectional mapping comes from the
introduction to the ICPC-2 classification: the relationship between ICPC and ICD-10 is complex. There
are some concepts in both which are not exactly represented in the other. However, for most concepts,
inp iffcation; ' i . e of these
complexities, quite often, conversion of a concept from one classification to the otherj,an
conversion back again will not necessarily lead back to the same original code because jid.éach|direction,
there might be several codes to choose from.

A mapping between versions of a terminological resource is often maintained, to be bidirgctional to
support historical tracking/data continuity purposes, to provide a way of interpreting the data using
cofles from either version of the classification. When a resource is updated;the forward mdp reflects
th¢ inactivated concepts in the superseded version linking to the new codes in the updated vefrsion. The
batkward map reflects the new codes in the updated version linking baek to the inactivated cpncepts in
the superseded version. Enabling backward compatibility is particularly useful for epidemiglogical or
lonjgitudinal studies.

A backward map may also be required when some users’do not update to the latest vefsion of a
tefminological resource or when the implementation timeframes of updates to linked termfinological
regources are staggered, as with the case of updates tothe'ICD and DRG classifications. The logic to DRG
(Djagnosis Related Group) classifications is built frompthe ICD codes, thus, the systems are infrinsically
linked. Any updates to the ICD impact the DRG logic\and necessitate an update to the DRG classification
anfl map algorithm. Backward map are also .required for longitudinal analysis when researchers
negd to know how a condition was classified\6ver time, and what, if any, changes were malde to that
tefjminological resource.

Principle 9: Every map should describe the direction of the map.

6.10 Clearly specified cardinality

Cardinality is often used, as-an indicator of equivalence, though a one-to-one cardinality] does not
nefessarily mean that the terms are equivalent. One-to-one cardinality might indicate thaf the only
applicable map candidates might be a narrow to broad match.

For example, if thesconcept in the source is the same (no less or more than) as the concept in the target,
th¢ cardinalityds-ohe-to-one (there is one member of the match in each set). If the conceptin SNOMED CT
is fepresented/as one of a much larger group (say five concepts) in ICD, cardinality would be dne-to-five
(1:p)

Y

EXAMPLE Cardinality of a map does not indicate semantic equivalence. A trivial function x — 2*
caildinality of 1:1 (x has one ‘answer’) but the values are not equivalent.

( _1givesa

To understand the uses to which a map can be safely put, it is essential to understand the degree to
which the target represents the same meaning as that of the source (cardinality). The cardinality and
equivalence of each map from source to target (and target to source, if bidirectional) should be clearly
denoted in the documentation supporting the map.

If the cardinality is one-to-one (i.e. the meaning is the same in the target as it was in the source), the map
should be safe for clinical use. If it is not clinical, meaning may be changed, subtly or significantly, which
would represent a clinical risk in direct patient care.

Cardinality may also be described as the degree of aggregation of the map. The relationships are
described in Table 3.
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Table 3 — Cardinality of the map

Cardinality Relationship
One-to-one A single source concept is linked with a single target concept or term.
One-to-many A single source concept is linked with multiple target concepts or terms.
Many-to-one Multiple source concepts are linked with a single target concept or term.
Many-to-many Multiple source concepts are linked with multiple target concepts or terms.

Where the cardinality of a map is other than one-to-one, there will be a need either for

— rulesto support automated decision making between the alternative target concepts (for examf

if ma

— manu
based

Principle

6.11 Ex

Because t
integrate

choose code A, if female choose code B) or

al intervention (in this case, the map provides a set of options for the user to‘choose fr
upon the map).

10: Cardinality of each individual map should be clearly specified.

licit specification of loss or gain of meaning

—_—

€,

erminological resources are purpose built and have different structures, they generally do not

seamlessly with each other. Concepts infrequently match oi’a one-to-one basis. More oft

there is lpss or gain of meaning through one-to-many or many-to*one relationships. Some conce

cannot be
meaning g

mapped because the concept only exists in either the .source or target. Any loss or gain
hould be clearly identified and advice on how to man@age relationships articulated to users a

implemenfters in the supporting documentation accompanyifig the mapping so that they can determ

the impac|

EXAMPLE
at both eng

Figure 1 i
different

t on their business needs.

The cardinality of each map describes the relationship between the associated concepts or ter
s (source and target) of the relationship link.

s an example of a one-to-one map from between ICD 9 CM and ICD-10. The two conceptg
lassifications have the same meaning though the codes used to express them are different

=]

ICD-9-CM | /l—[\ ICD-10
A0.B2 Toxic shock syndiome \’_\/ A4l 3 Toxic shock syndrome

Figure 2 s
instance,

codes for

Figure 1 — Example of a one-to-one map

hows aneéxample of a one-to-many map from a mapping between ICD 9 CM and ICD-10.In t
rhere\is-one code representing all locations of sarcoidosis while in ICD-10, there are differ
rhese locations and combinations of locations.

en,
bts

of
nd
ne

ms

his
bnt

DE6.0 Sarcoidosis of lung
P | ~, |DE6.1 Sarcoidosis of lymph noles
D0 DBE.2 Sarcoidosts of lung with sarcoidosis of ymgh nodes

155 Baronxiodly \I—l/ D86.3 Sarcoldosis of skin
DB6.8 Sarcoidosis of other and combined sites

ICC-10

D369 Sarcoidosis, unspecified

28

Figure 2 — Example of a one-to-many map
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NOTE
both a forward and backward map with a one-to-one cardinality. With each map, there is no loss
meaning. Figure 2 indicates a forward map with one-to-many cardinality and a backward map with

:2014(E)

The maps depicted in Figure 1 and Figure 2 can also be reflected as backward maps. Figure 1 indicates

or gain of
a many-to-

one cardinality. The forward map demonstrates a gain in meaning and the backward map demonstrates a loss of

meaning. Both maps identify the increased specificity in ICD-10-am when compared to the ICD-9-CM.

Whether this loss or gain of meaning is important will always depend on the purpose of the map. For

example, a map for the purpose of identifying the changes made to a parent classification and it

s country

specific modification (for example, ICPC 2 PLUS to ICPC 2) may allow for less precision than a map

between a terminology and a classification for the purpose of funding healthcare services.

Where a one-to-many map exists, consistent and appropriate interpretation requires a do
rules-based approach which specifies the approach taken to decision making to identify t
mdtch for the purpose of the map. The primary map (that which is closest in meaningor*be

ex]sts where there are other alternative maps available. The alternative options to_the prima

sellection of concepts is provided). These alternatives may be included as additions:to the pri
(mpps that should be combined to adequately reflect the meaning of the sourge |concept). Th
mdp is preferred but might not always be able to be implemented. If one of the coding system
is @ classification, then there should be some explanation about how the residual categories (t
anfl “unspecified” categories) are managed in the map.

T
ter
thd
Re
ru
to

m4
of

mg

ferring to Figure 2, 135 Sarcoidosis means D86.9 Sarcoidasis, unspecified. Occasionally, th
e for the primary map in one-to-many mappings can bhé determined on clinical relevance.
Figure 2 again, if the majority of cases of sarcoidosis appear in the lung, then it makes clinic
p 135 to D86.0 as the primary map when the purpose of the mapping is for population stu
'he cases would be captured in these codes. Importantly, the rules applied to determine th|
p will always depend on the purpose of the mapping.

All
su
thd
Fig
Sp
tha
co
co

alternative options should be represeinted in an order and the logic of that order explai

pcialist skin clinic implementing this map might choose an alternative option of D86.3 a
it best meets their business needs. Another option to represent alternative maps is to

les in the one-to-manyymap.

Alladditive options’should also be represented in the order in which they should be applied.

Thie crucial pointto make about applying a rules-based approach is that it serves two purpos
a)

b) | it'assists users of the maps in making informed decisions about how to best link the codé

that meets their business requirements.[3]

re should always be a primary map that represents the bést*match. When mapping
minological resources with concepts such as “not otherwise specified”, a one-to-many
b primary map will often link to a residual category as this ‘represents the best match in

bporting documentation. Which mapsfare selected by users will depend on the purpose of the
 rule-based approach applied, and.the purpose of their implementation. For example, r¢
ure 2, the primary map might have been mapped to the “unspecified” option of D86.9. H

ncordance based on clifiigal advice and frequency data and provide the percentage disty

cumented
he closest
5t match”)
ry map (a
mary map
P primary
5 involved
he “other”

between
apping of
meaning.
b mapping
Referring
il sense to
Hies; most
e primary

hed in the
mapping,
ferring to
owever, a
b the code
letermine
ibution of

ES:

it assists’mapping personnel in making consistent decisions in determining the logic of the maps;

S in a way

Principle 11: Any loss or gain of meaning should be made explicit and risk assessed.

6.12 Demonstrate the degree of equivalence of the map

Maps or relationships between source and target are described as a measure of the degree of equivalence

and the rating scale applied in determining equivalence should be described in the s
documentation accompanying the mapping (Table 4).
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Table 4 — Example of a rating scale to describe degree of equivalence

Rating Meaning

Equivalence of meaning; lexical, as well as conceptual. For example, asthma and asthma; ovar-
ian cyst and cyst of ovary.

Equivalence of meaning, but with synonymy. For example, ureteric calculus and ureteric stone
gall stones and cholelithiasis.

’

Source concept is broader and has a less specific meaning than the target concept/term. For
example, obesity and morbid obesity; diabetes and diabetes mellitus type II.

Source conceptis narrower and has a more specific meaning than the target concept/term. Fq
example, feels ugly and self-image finding; acute renal failure syndrome secondary to dehydr
tion and acute renal failure syndrome.

==

—

No map is possible. No concept was found in the target with some degree of equivalehce (as
measured by any of the other four ratings).

One illust
serve as 4
two very
systems,

classificat

and convd

Principle

6.13 Exj

ration is the ICD-9-CM to the ICD-10-CM, tables of equivalence which have been developed

ntions of that classification system.

| 2: All maps should demonstrate the degree of equivalénce.

licit guidelines and heuristics applied in development and for implementatio:[

Mapping hegins with establishing the steps in the mapping process and then developing any guideli
and heuri

are contir
solved.

Each step

supportinfg documentation. All maps®should meet the three requirements below, as well as f{

requirem

a)

b)

enabl
[6] M3
betws

apply

assist
codes

ually refined throughout the mapping process as previously unknown issues arise and g

ents to support the specificuse case of the map:

ing them consistently is vital for reliable mapping;

in 2 Way that meets their business needs;[3]

enabl

b ald mapsta be understandable and rpprndnr‘ih]p sothatothersnotinvolved inthe creatiod

to

reference source. They help users navigate the complexity of equivalent meaning betwegen
lifferent terminological resources. Concerning maps between termingelogy and classificat{on
the meaning of the terminology should be understood in reference to the meaning of a
ion description. The selected termin the hierarchy of SNOMED CT:terminology should resemple
the code and its description in the appropriate chapter of the ICD-10 system, taking into account all ruf

es

es

ticsthatsupportthe scenario, the purpose,and implementation ofthe map. The documentatjon
supportinfg mapping methodology and rationale.dre a core requirement to the mapping process. Th¢

se
re

in the mapping process and all guidelines and heuristics should be made explicit in the
he

e all mapping personnel to interpret the definitions and create the maps in the same wy.
pping is a subjective process because of the difference in skills, knowledge, and experierce
ben mapping. personnel. Establishing the mapping process, guidelines, and heuristics and

users<af 'the map in implementing it and making informed decisions about how to link the

of

the map are able to verify the map’s accuracy by reproducing the map following the guidelines and
heuristics.[16]

In some cases, there will be a need to follow the coding conventions or guidelines applied to each
terminological resource and incorporate these rules into the mapping process to accurately identify the
concepts and their degree of equivalence, but that will depend on the purpose of the mapping.

Principle 13: All mapping projects should make the guidelines and heuristics applied in developing and
interpreting the maps explicit when implemented.
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