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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.

The procddures used to develop this document and those intended for its further maintenanceyare
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-\for the
different {ypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may)be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS( list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does pot
constitutqg an endorsement.

For an exyplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Tr3gde Organization (WTO) principles in the TechnicakBarriers to Trade (TBT) see www.liso
.org/iso/fpreword.html.

This document was prepared by Technical Committee ISO/TC 215, Health Informatics.

Any feedblack or questions on this document should be directed to the user’s national standards body. A
complete |isting of these bodies can be found at www.iso.org/members.html.
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Introduction

0.1 General

Healthcare organizations and software vendors are increasingly using maps to convert data from one
code system to another code system. In the past, data in health information systems was largely used
for organizations’ administrative planning and decision making. Data captured in Electronic Health
Records (EHR) systems for patient care has a significant impact on patient safety. The use of this data
as the source of data for other purposes and for information exchange in clinical care through the use of
information techna 0g isan eme :n: hroblem Where that datai anslated through map from one
codle system to another, the safety and quality issues associated with data use can be sighifficant. The
indreasing use of maps is costly.

The objective of this work is to support the definition of quality requirements for map sets to
a) | establish standard quality conformance requirements for a map for a purpose,

b) | assess the quality of a map for a purpose,

c) | guide decision makers in map project requirements and processes,.and

d)| establish pathways to improvement.

Mdps are widely used but the quality of these maps cannot b€ accurately and consistently asgessed and
compared against their intended use. It is not currently possible for decision makers to assegs whether
a map will be worth the cost of building and whether the-scope and map processes will deliver a map
wHich is able to meet the intended business case.

content and purpose that they will never map closely to a resource designed and structured differently.
Therefore, the decision maker might need-to consider whether to map at all or to move|to a new
teriminological resource.

Th£s document is based upon ISO/TR 12300[1]. Senre terminological resources are so different in their

Qulality measures consider a wide range of requirements and processes relevant to the cr¢ation and
mdintenance of data maps and theirise (including manual and tool-based mapping), as well|as for the
mdp sets delivered as a result of.using that process.

0.2 Stakeholders and audience

Thiis document is focused'on the needs of

a) | implementers-and software vendors developing and implementing maps sets,
b) | health information and data managers developing and using maps sets,

c) | datausers such as researchers, government, decision makers, and

d) [ developers of map sets including all in mapping teams including terminologists, codets, clinical
USErs, epidemiotogists and statisticians, project Managers.

Additionally, the target audience for this document might include
— procurement officers who establish requirements of map product capacity and quality, or

— decision makers to determine and assess resources needed in projects and services associated with
map produce, maintenance or use.

0.3 Challenges of mapping

Healthcare organizations and software vendors are increasingly using maps to convert data from one
terminological resource to another terminological resource. In the past, data in health information
systems was largely used for organizations’ administrative planning and decision making.

© IS0 2019 - All rights reserved v
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Today, maps are being used for a much broader range of use cases and the challenges of their use include

the followi

ing:

a) Map purpose — a map built for one purpose might or might not suit use for other purposes. It is
important to establish the purpose and use of a map at the beginning of a project to ensure the best
result when building a map from a source code to a target code. When the purpose changes, the
resultant map content is likely to need to be different.

b) Map accuracy — there are three broad aspects to accuracy. The first is whether the map

development and mamtamed The second is how closely the results of applymg the map deliver

c) Mapq
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e ofthe map to be used for the purpose 1ntended V

ffectiveness — Information retrieval is a critical functionality of maps.

he effectiveness of information retrieval searches. Map purpose and accuracy might b
e potential safety and appropriateness of the use of that map in healthearé. If the origi
is changed through use of a map, this might impact clinical safety.“There is also

Lion of whether the map is applied consistently to defined data eleménts in the health reco
lement in which the original source data is recorded might add meaning to the code allocat
y history of condition versus clinical diagnosis of the individual};

ignificant issue is the cost of creation and maintenance of\a map and the ongoing risk 3
5 of maintaining currency of the map.

Fmation on this topic is available in ISO/TR 12300.

lity is neglected, maps will continue to be classified in non-standard ways, increasing barri
bhing the purpose, accuracy, effectiveness ofithe quality of terminological maps. The lon
ational community is without a publicationd this area, the more expensive the problem v
lve due to the persistence of legacy metadata and the cost of modifying existing mapp
to fit an agreed specification; thereforeya TS solution is highly desirable.

the

|1 consequence of assigned map links imposed between terms of different/code schemes
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Health Informatics — Terminology resource map quality
measures (MapQual)

Thiis document establishes measures which can be used to assess the quality and' utility|

be

common use cases in healthcare.

NOTE Examples of such cases include conformity assessment.

Thiere are no normative references in this document.

Fo

ISQ and IEC maintain terminological databases fer use in standardization at the following ad

3.1
au
co
co

3.2
ca

redluced system ©f)concepts to describe the organization of the semantic categories in a

Sy
No

syqtem, (e;g: skin, digestive) and anatomical location (upper body, abdomen).

3.3

fween terminological resources in order to determine the types and levels of measure re

Normative references

Terms and definitions

" the purposes of this document, the following ternys and definitions apply.

[SO Online browsing platform: available-at’https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

fo-matching
putational mapping task; undertaken using an algorithm based upon the relationshig
cepts (3.5)

fegorial structure

tem of concepts

Fe 1 to entry: A categorial structure for body structure representation could include the categori

inological

of a map
quired for

Hresses:

between

particular

bs for body

classification
exhaustive set of mutually exclusive categories to aggregate data at a pre-prescribed level of
specialization for a specific purpose

3.4

code system
organized, managed collection of codes each of which has associated designations, meanings and in
some cases relationships, properties or rules

Note 1 to entry: Code systems are often described as collections of uniquely identifiable concepts such as ICD-10,
SNOMED CT and LOINC. Code systems are often established and maintained by authoritative sources such as
standards development organisations.

©lI
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3.5
concept
unit of knowledge created by a unique combination of characteristics

Note 1 to entry: Concepts are not necessarily bound to particular languages. They are, however, influenced by
the social or cultural background, often leading to different categorizations.

3.6
context
related conditions and situations that provide a useful understanding and meaning of a subject

3.7
currency|of the map
map curr¢ncy

differencq between the date of release of the target and source terminological resources.dnd the map
set (3.16)

3.8
determinant
influencing element or factor

3.9
equivalence

semanticlequivalence

condition|of 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 meanjing
overlaps apd their semantic definitions are interpreted as identical. In the context of terminological resourges
equivalende and semantic equivalence are often considered as synonyms.

3.10
individugl map
index frorn one term to another, sometimes using.rules that allow translation from one representatjon
to another indicating degree of equivalence

Note 1 to gntry: Entry in a map which indicates how to translate from an individual source concept to a tarjget
concept. The term map is often used to ifndicate a table of individual map entries. It is for this reason that the
individual |land map tables are being differentiated. A map is often computable. A map is the outcome of fthe
mapping process. The use of this term is"often used in ways which are confusing. It is essential to always makie it
clear whether one is referring to @n individual map, or a map table (or set). In SNOMED CT, each individual mpap
is represer|ted as a row or group-of rows in a map reference set. It links a single map source concept code (p.g.
SNOMED (T Concept ID) to ofie'or more codes in a map target (e.g. ICD Code).

3.11
priority map content
individuallmaps (3:10) in a map set (3.16) which are most important for a use case

Note 1 to entrysImportance might reflect the frequency of use or impact of the specific concepts being mapped.
For example:-a propriety map content set might be established to represent the most common diagnoseq in
hospitals for morbidity reporting and this could be the priority map content for a map from SNOMED CT to ICD
based classification.

3.12

map

conversion

transformation

cross-map

device which provides an index from one term (3.19) to another, sometimes using rules that allow
translation from one representation to another indicating degree of equivalence (3.9)

Note 1 to entry: The index is used to convert concepts in one code system or representation into concepts in an
alternative code system or representation.
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3.13

map quality determinant

attribute of a map (3.12), map development process, or map metadata that is considered
measure of the suitability of the map to a use case

3.14
map quality measure
quantitative measure of the characteristics and attributes of a map (3.12)

3.15

map.source
r

:2019(E)

a reliable

soyirce mapping
teiminology (3.21), coding scheme or classification (3.3) used as the starting point for map pr

senantic domain
semantic space
ar¢a of meaning covered by a terminological résource (3.20)

Note 1 to entry: This is used to evaluate thelexical or formal overlap between such resources. I
spégcification this might also be called a value set domain.

Note 2 to entry: Terminology resourcestan include value sets, code systems, and subsets.

EXAMPLE One code systemynmiight have the domain of anatomy while another might have the
disease. Though these are related concepts, the semantic domain of each code system is different.

bduction

stem (3.4)

system to

process. It
nother set.

h value set

domain of

e members
LOINC.

terminological resource

controlled set of terms in healthcare

Note 1 to entry: These terms are usually designed and controlled for use with computers for specific
purpose, such as data entry, aggregation, retrieval and analysis.

3.21
terminology
structured, human and machine-readable representation of concepts (3.5)

healthcare

Note 1 to entry: This includes the relationship of the terminology to the specifications for organizing,
communicating and interpreting such a set of concepts. The use of the term terminology in healthcare implies a
terminology that is designed for use in computer systems. The word 'vocabulary' or 'health’ or 'medical language'
is used to indicate the broader idea of linguistic representation without the specification of computability.
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4 Determinants of map quality

4.1 General

This document defines a set of quality determinants which cover the development and maintenance of
map content, and the precision of the map between source and target content. The precision represents
accuracy but also maintainability and usability.

Each determinant shall be measured separately in order to allow evaluation of purpose for use case,
and in that sense, stand alone. The specific measures are listed for each determinant under "Measure".

The lower the number allocated to the measure, the higher the quality of the map. These measu
are intendled to be used to assess the quality of a map. The required level of conformance for, €4

determind
quality m
determind

4.2 Ter

421 G

To assess
system an
concepts.

422 D
Evaluate v

This detey
EXAMPLE

If one termjinological resource has a structure shich includes

— clinicd
— substg
— events
And the ot
— body 9
The termir

The degrsg
structure

int differs according to the use case for which the map is intended. Clause 5 cavers n
pasurement and requirement specification for specific use cases, explaining how te apply
int measures of map quality.

minological resource capacity

bneral

the quality of a map, it is necessary to understand the capacity and intent of the source cq
d target code system, and the relationship between how each{f these code systems repres

pterminant 1: Common categorial structure
Vhether the target and the source terminological'resource share the same categorial structu

minant seeks to specify whether the structute of each system is common.

1 findings,

nces, and

ner has a structuré-of
ystems
ological'resources do not share a common categorial structure.

e of commonality affects the ability to produce a meaningful map. If there is no categor

res
ich

ap
he

de
bt

ial
en

or’such a structure is not applied to the terminological resources, the ability to map betwg

terminological resources is less likely to deliver a high-quality product. The impact upon quality might
differ depending on the intended use case.

Categorial structure represents the structure within a semantic domain. Maps may be developed
across an entire categorial structure or a part of that structure, depending upon the semantic domain
intended for use in the map.

Measure:

0 — source and target terminological resources share the same categorial structure.

4 — source and target do not share the same categorial structure.
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4.2.3 Determinant 2: Shared semantic domain

:2019(E)

The ability to map one terminological resource to another assumes that each terminological resource
shares a common scope of meaning, i.e. that the code system for apples applies to apples and the second
code system for fruit also includes apples, if each code system does not share some concepts, it is not
possible to produce a meaningful map between these code systems. It is necessary to assess whether
the semantic domains are the same, overlapping, inclusive or without overlap. To evaluate the likely

uti

lity of a map, it is necessary to consider the amount of overlap.

The same semantic domain is where both terminological resources describe the same content, though

th

3L mqy ascribeitin different nn')yc with difforent ﬂqfngnviq] structurac
agesScB e - aHel e A S AHE- e e e a3t Ha-SHHEHH-ES-

EX
a)

b)

Te
sud

Ter

Ea
ex
the

w
ca

Yy Trret

AMPLE

The categorial structure is different to the thing (the object the intangible concept oftan.‘apple
itself) being described by the code (a code which represents an apple).

The semantic domain is different — one is describing the thing and its uses whilg,the second de
suitable uses — the intended meanings differ. This provides an overlap of semantic domain whi
might not impact the quality of the map or the usability of the map.

minological resource 1 describes apples as eating or cooking apples, this’might include additiona
h as apple colour, origin, cultivar, etc.

minological resource 2 describes apples by colour and suitable usgs.

Ch terminological resource describes apples though the“categorial structures are differe
hmple of apples, each concept has the attributes of coleur and use, which are areas of overlag
se terminological resources but do not share otherkey attributes such as origin, cultivar.

ere the attributes are represented differently\in each code system but share a semantic
be possible to map these concepts. Table 1.8hows a shared semantic domain which would
hlity map. Table 2 indicates how shared semantic domain is to be measured.

Table 1 — Example of shared semantic domain

- the apple

scribes the
h might or

attributes

ent. In the

, between

domain, it
resultin a

System A System B Meaning

1 M Male

Female

2 F
3 I Indeterminate
9 U

Unknown or not proy

rided
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Table 2 — Measures of semantic domain

Measure

Description

Example

0: Exact match on semantic domain

The source terminological re-
source includes the same semantic
domain as the target terminologi-
cal resource.

1: Fully inclusive overlap of seman-
tic domain

The source terminological resource
covers all of the target terminologi-
cal resource and also other concepts

A classification of fruit includes
apples. A classification of apples is
completely included in the classifi-

P ) N ._- Jol SN
orvreeversaj: catromorrruae

A classification of red edible iterny,
does include some apples, butnot
green apples, it also includes’itemp
which are not fruit suéhas red
onions.

2: Non-indlusive overlap of seman-
tic domair

The source terminological resource
covers some of the target termino-
logical resource, and either code
system may have additional content
beyond the scope of the other.

3: No over]ap Where the concepts described by
one terminological resource are not
covered by the second terminologi-

cal resource, a map will be difficult.

It might be possible to map
concepts at a very high level of
abstraction or by establishing some
guidance and rules to be applied
when making mapping decisions
but the outcome will not retaithe
meaning of the source whenyepre-
sented in the target.

Where there is an overlap, it is necessary to assess:lHow much the areas which do not overlap will|be
relevant tp the map required. If the map only requires the mapping of red apples, the lack of complgte
overlap bg¢tween the two different terminologicalresources would not impact the quality of the resullt.

In each of these cases, itis necessary to determine the impact of this compatibility or lack of compatibility
on the outcome of the map for the purpose’it is being developed or used.

4.2.4 Determinant 3: Language ‘and translation

A source ferminological resource can be available in a specific language (such as English). The target
terminological resource camnalso be available in that language (English). If one terminological resoufce
is available in the languagerequired and the other is not, a translation of language shall be undertaken.
It is apprqpriate to cofisider the cost of that translation and its maintenance and the potential imppct

accurate thah'those developed in smaller projects. The governance of the translations process mightjbe
relevant tb ouag ality requi '
and guidance on their use can be found in ISO 17100.

It is difficult to judge the semantic equivalence in linguistic translation (semantic equivalence). Use the
measures for semantic equivalence that are used in 4.3.

Different standards environments use the term translation and in some, such as HL7 FHIR, it means to
map. A common use case for translation is where a value set is published in English and is translated
and mapped for use in another language. Similarly, if a terminological resource source is in French and
there is a desire to use that code system in English, the terminological resource source shall first be
translated into English. This way, the map is between concepts in the same language.
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The translation process firstly requires the translation of the target and or source into the required
language, thereby producing a version of the concepts to be mapped in the required language. Only
after this has been done and verified should the map be created.

Measure:

0 — no translation required, source, target and map are all in the same language.

1 — translation is required from target to source.

4.3 Eauival findividual

4.3.1 General

A map between two different terminological resources will involve a certain amount of co
Id¢ntification of equivalence criteria is therefore crucial to establishing a level-of accept
safety for use of that map.

4.3.2 Determinant 4: Equivalence identification/Publication

Th
to

in
eq

representation after applying the map. If equivalence is'not published with the map set, thg
5sible to assess the quality of the map for a specifie' purpose nor to alert the user of the miap where
the¢ meaning of a concept might have changed whenconverted to the target concept represen

po

Megasure:

0 + equivalence measure is identified and“published in the map. This measure may be a mor

on

1 4 equivalence measure is available but is not in the published map.

2 4- equivalence measures dré available but are less specific than those identified in 4.3.3.

4 -

4.3

sh
Eit
a)
b)

idgntified and published. This information is then available whén the map is used to provide

Thfre are tw@stypes of equivalence assessment. For a given use case one of two equivalencq

is determinant indicates whether equivalence assessments areipublished in the map and
all users. Each individual map [i.e. each source concept to target concept(s)] shall have ec

determining the validity of specific individual mapped{yvalues. If the meaning is not ret
hivalence can be used to assess the level of difference between the original source and thg

fologically based measure than the 0ne identified in Determinant 5: Equivalence assessme

— no equivalence measures are provided or available.

.3 Determinant 5: Equivalence assessment

uld be selected to assess the quality and utility of the map for a specific purpose.

hertuse

promise.
bility and

available
|uivalence
hssistance
ained, the
resultant
n it is not

fation.

e complex,
nt.

b methods

the Tediam equivalence fortie map Set, or

median equivalence for priority map content.

Equivalence measures are based upon ISO/TR 12300 and are represented in a numeric measure (rather
than a code). This measure can then be arithmetically calculated.

Measure:

0 — equivalent meaning, where the highest quality equivalence is represented by the lowest number, 0
is the ‘best score’.

1 — source is wholly included in target.

©lI
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2 — source is partially included in target.

3 — source is mapped, however there were many options of possible target and overlaps. The map
produced is a best comparison rather than an actual correspondence. Such a map requires significant
manual input to create and maintain and should be used with care.

4 — no map possible (it is considered that no map is a safer and cheaper option than option 4). For
instance, if it is determined that a map set being established produces many individual maps with
equivalence of no map possible — the creation of the map set should be reconsidered. The resultant

map set is not likely to be safe for clinical use and it would involve fewer resources and expenses not to
attempt ajmap-at allthanto prndnr‘n one of this type

Map set efjuivalence — average equivalence [sum equivalence measure for each individual map\(rqw)
(from the(full or priority set) divided by the number of individual maps]. Table 3 shows an examplg of
how the oyerall equivalence of a map set is represented.

Table 3 — Example of equivalence measures average calculation

Individual map row Equivalence
A 0
B 0
C 1
D 1
E 2

The use of an average is not likely to provide a meaningfulevaluation of this determinant, howeyer
median oif mode might provide a context which is can be tiseful in specific use cases.

Where a map is created for a large number of conceptsia subset of the whole map might be considered of
priority if|it is used extensively for the most common conditions. In some situations, it is more relevant
to assess the average equivalence for the prioritycomponent(s) of the map — rather than to consigler
the median equivalence of the whole map — as,this impacts the majority of cases.

EXAMPLE Diagnosis map from SNOMED CT to ICD (variant).

This map |s considered safe for use to\stipport clinical coding, reporting and financial claims and the mpst
common c¢nditions are those which(will'most impact the results obtained. The map users and developers could
agree thatp number of common cenditions (e.g. 10 000 of a potential 30,000) need to be accurate and represgnt
high equivalence while the additional conditions are less important and would not significantly impact the utility
of the mapf|for the use case defined.

4.3.4 Determinant 6: Map set outliers

This deteminantis‘used to indicate how much of the map set evaluated for equivalence is within a pjre-
determingd accéptable range of equivalence. This way, it is possible to assess whether the majority of
the map hp&the level of equivalence required and only a small number of outliers are outside this limit,
or whetherthereare many outiiers outside thrat it

The percentage applies to whichever (full or priority) map set group the equivalence has been
calculated.

EXAMPLE1 The way to calculate an outlier value for Table 3, is to identify the measure level at which the
entry is considered an outlier (in this case 2 or over). There is one entry out of 5 entries with an equivalence of
that level. The map shown in Table 3 has an outlier value of 20 % (1/5).

The acceptability of outliers or higher levels of inequality is dependent upon the use case.

EXAMPLE 2  For data used for service planning, 5 % of individual map entries which have equivalence of 2 or
higher (i.e. equivalence which is not an exact match or aggregated match) is acceptable for the use case.

Measure:
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0 — no outliers.

1 — <x percentage to be determined according to the use case.

2 — 2x and <y.

3 —2yand <z.

4 — 7z or greater.

4.4 Building a map set

4.4.1 Map development process

The quality and utility of a map is affected by the processes used to build and maintain the npap. These
quplity determinants will impact quality according to the intended use of the map-Where a map is used
for] one-time conversion of data from a legacy system to a new system, the documentation gf the map

process and decisions might have a different focus and impact as there is alow requirement

to
to

4.4.2 Determinant 7: Clear documentation of the purpose of.the map

A

mqdel as well as the terminological resource used. The clear specification of the use case is e

de

mdp is appropriate.

The criteria which should be included in assessing the requirements for this use case

co
a)
b)
‘)
d)

Ea
ev

Me
04
1 -

2 —the docurmmentation inciudes onty 2 of the specified COMponents.

Feplicate the building process to maintain the map. The one-time map documentation is st
bnsure consistent methodology throughout the map development.

map is developed for a purpose which may or may not)be associated with a clinical in

ermine how to map from source to target, and also to-know how and where the applicatio

formance include the following:

use case has a single purpose which is.precisely described;

reason for using the map and its‘intended use;

benefits expected from using the mapped data;

stakeholders includingimplementers (such as vendors), and users of the mapped content

Ch of these criteria might impact the utility and quality of the map for a use case. It is necessa
hluation of the mapconsider the importance of each criterion based upon the business case ¢

asure:
- the documentation includes all the 4 specified components.

— tHe documentation includes only 3 of the specified components.

to be able
11 of value

formation
sential to
n of such a

and map

'y that the
f the map.

3 — the documentation includes only 1 of the specified components.

4 — the document does not include any of the specified components.

4.4.3 Determinant 8: Currency of the map

Evaluation should include consideration of the importance and impact of the currency of the map. If the
map represents existing target and source terminological resources consistent with those used in the
current source and target information systems, the accuracy of the map application should be as high as
possible given the equivalence measures of the map. If any of the existing and current target and source

© IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=7e51149558527b8cc0cc6287c9f2c581

ISO/TS 21564:2019(E)

terminological resources are not both using the current versions, then there might be difficulties in

achieving

Measure:

the equivalence required.

0 — map reflects current source and target systems used in systems where the map will be applied.

1 — 3 map reflects current source and target systems within a defined time frame of the release of
those systems (assessor to determine the impact of this difference and assign value to weight this risk
appropriately).

4 — map

444 D

The businless arrangement under which a map is developed might impact its quality or maintenancs.

loes not reflect current source and target systems.

pterminant 9: Business arrangements

the map i$ developed by the owner/s of the terminological resources with open harmohisation effot

the likely

Huality might be higher than that done by a single commercial arrangement.

It is necesjsary to assess whether this determinant might impact the quality of the map for the spec

use case i

No measu|
with the ]

EXAMPLE

nvolved.

Ire is provided here. It is up to the user of the map to determine(their requirement in this a
bwer number the lower the potential risk.

If it is essential that the owner of the source or target codé'system develop and maintain the m

this determinant might be measured to have a weight of 0 to reflect.that this is the only acceptable map qua
for this delerminant.

445 D

The meth
many me

pterminant 10: Methodology documentation

pdology for development of the map shall'be specified clearly and documented. There
hods which can be applied, and eachvshould be described to a level where that meth

could be geliably repeated to maintain the map. This determinant reflects the quality of methodolg

specificat

on, not the actual methodology which is assessed by other determinants. Documentat

should clgarly indicate the versioning and update processes to be used to maintain the map. T
documentation is important if the map:is to apply to historical data or to data which changes into
future, bult if the map is applied once’to convert data to the source terminological system and the ‘q

datais no

longer maintained this mmay not impact the quality of the map for this use case.

Documentation should inchide’details of

a) the purpose of themap (including intended use),

b) the

p develépment process:

1) skillscand team;

If

fic

fea

ap,
ity

hre
od
gy
on
his
he
Id’

2 t i P dondlb sl i lesizara oo d
OS5 oSttt A 1rovy trrCSCToO0TS W T CUSth,

3) method of map initial development;

4) wvalidation;

5) consensus management process;

6) record of decisions made with rationale supporting that decision.

c) the currency for source and target, including update requirements for maintenance,

d) the business agreements associated with contract/s for creation and maintenance of the map
content,

10
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e) publication process and content, and

f) the map evaluation report — a report produced by an independent party which can be used to
assess the safe and appropriate use of this map. Such a report should include

1) scoring requirement for purpose,
2) score achieved for the specified version of the map,

3) risk assessment of the specified version of the map, and

4

A—Tecommrendedactions to Teduce Tisk whenm used or mext modified: For irstamce; mreditines with
a narrow therapeutic index that have a high risk of causing harm if the map includes|non-exact
matches, should have extra assurance steps associated with the mapping methodolggy and or
implementation.

Megasure:

0 +4 full documentation of the methodology is provided including process, fox development, yalidation,
togling, consensus management and map set maintenance.

1 1+ 3 the user may determine their requirements between the twe extremes dependent ypon their
use¢ case and the potential risk. For example, if the map is a one-off.use map, just to convert|data from
a l¢gacy system to a new system, the map documentation should be available but the need tq maintain
th¢ map will not be an issue and may impact the requirement for quality documentation.

4 4 no documentation available regarding the methodology:for development and maintenance ¢f the mabp.
4.4.6 Validation

4.4.6.1 General

Validation is the process of explicit confirmation and/or approval of the precision of the “Equivalence
asgessment”.

A ¢onsistent requirement for validation of a map product is vital to assure semantic interdperability
anfl the accuracy of data capture:and representation.

Cufrently, map products ate/produced by

a) | experts using tacitindividual knowledge,

b) | consensus using Delphi or IRR: InterRater Reliability techniques, or as
c) | a combined approach using properties of each method.

In faddjtien, time-constraints are frequently imposed on the validation process due to the volume of
data-élement concepts in the medical terminologies, such as SNOMED CT, which involves over 300 000
cohcepts Each validation process bhecomes time consuming The decision-making determinants
indicate techniques for use at a semantic level to support the explicit confirmation of a mapping
product’s accuracy, data representation and implied quality, portability, and reuse.

4.4.6.2 Determinant 11: Percentage of map validated

Progressive development impact upon validation assessment — Where a map may have different
validation quality in different areas of individual content — e.g. percentage of commonly used concepts
well defined, In this case less common concepts may not be mapped at all or have lower validation
applied.

Measure:

0 — amount of validation is equal to the use case requirements percentage.
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1 — amount of validation is within 10 % of the use case requirement percentage.
2 — amount of validation is within 20 % of the use case requirement percentage.
3 — amount of validation is within 50 % of the use case requirement percentage.

4 — amount of validation is not within 50 % the use case requirement percentage.

4.4.6.3 Determinant 12: Method of validation

a) Single validation — where there is one person who creates and validates the content of each
individual map. The single validation process may be undertaken by a team. This method cepild
be us¢d for mapping between small terminological resources of similar content e.g. Male =1 or|M,

Female = 2 or F. This methodology might not provide a suitable validation result for more|complex
or exfensive terminological resources.

b) Singlg Independent validation — where one person creates the map and another,person validages
the miap.

c) Double blind validation — where two people create and validate the content,of each individual map
withdut knowing the result obtained by the other person. The resultsCaje compared and if they
are equivalent, the content, is considered validated, if not the contentishall go through a consengus
procelss. This process requires two teams of people who each create individual maps, i.e. the
procefss is dependent upon comparison of duplicated work.

d) Autorhated validation — single and other forms of validation gan be automated, but if the tooling uged
is thelsame as the tools used to create the map this may notprovide a suitable validation method.

Measure:
0 — double blind validation.

1 — singl¢ independent validation.
2 — singl¢ validation.

4 — autorpated or no validation.

4.4.7 Determinant 13: Decisionymaking — Consensus building process

Where sofirce concepts are miapped to targets using rules or agreed decisions, these need to be included
in the maj documentatiorfin‘a manner which is consistent and applied throughout the map set.

Delphi is 1950’s consensus building technique, originally developed to forecast the impact of technolagy
by the Rapd Corperation on warfare. The Delphi method involves convening a group of experts who
anonymously render opinions on subject matter and subsequently receive feedback in the form df a
statistical representation of the 'group response’, after which the process repeats itself. The goal i to
reduce the@ange of responses and arrive at ‘expert consensus’. The Delphi method has been Wid|e1y
adopted and has an objective to obtain the most reliable consensus of opinion of a group of experts.
Details of the Delphi approach are available at: http://www.rand.org/topics/delphi-method.html.

Inter-Rater Reliability (IRR): IRR is a numeric score of the consensus among reviewers (‘raters’). There
are a number of statistics used to determine the IRR including Cohen’s kappa and Cronbach's alpha as
a measure of internal homogeneity, i.e. how closely related a set of items are as a group. For example,
items contained (group) in an equivalence assessment.

If there is disagreement, the process for determining what and how that disagreement is managed shall
be documented including the following:

a) documentation of rationale behind decisions;

b) how consistent application of the rationale is ensured.
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This documentation shall be available to all those involved in map creation and maintenance.

Where tooling is used to support the map creation and maintenance processes this documentation
should be applied within that tooling.

Final decision making shall occur in the absence of undue pressure or singular influence.

EXAMPLE The process for map management documents decisions made about mapping of conditions which
are not an exact match, including the rationale for the decision. The intention of this documentation is to support
future use of mapped data and to support consistent ongoing map maintenance.

Mt doUI c.

0 + arecognized methodology for conflict resolution is applied, and the rationale behindall decisions is
clearly documented, and consistently applied (generically throughout the map), and nojundug¢ pressure
or singular influence is prevalent.

1 4+ the rationale behind all decisions is clearly documented, and consistently applied (generically
throughout the map), and no undue pressure or singular influence is prevalént.

2 1— the rationale behind all decisions is clearly documented, and consistently applied (generically
throughout the map).

4 1- no rationale, methodology for conflict resolution is docwmented and there may be pressure or
singular influence prevalent in results.

4.4.8 Determinant 14: Tools used to develop or maintain the map

Software tools can be used to assist the mapping~0f concepts from one terminological r¢source to
anpther. Such tools include terminology development and maintenance tools. These tools cgn provide
candidate matches by comparison between indiyidual concepts in the target and source ternjinological
regources. This will often require the data being mapped to be ‘cleaned’, e.g. made singulalr, prior to
running through the tools.

These tools do not remove the need for-human review.
Topls include

a) | natural language processing,

b) | ontology management tools,

c) | terminology service tools, and

d)| auto-matehing processes, and

e) | terminology management tools.

WTere tools have been used to generate map content the name and version of that software tpol should

b alezad 3fiad 10+l
e'ereat 1_y taentea-tne 1uay

Measure:

0 — tools were used, name and version of software tool identified in map, data pre-prepared before the
tool was used and manual review was incorporated into the process.

1 — tools were used, data pre-prepared before the tool was used and manual review was incorporated
into the process.

2 — tools were used, data pre-prepared before the tool was used — no manual review.
4 — tools were used but no pre-preparation or manual review was incorporated.

NOTE If tools have not been used, this determinant cannot be applied in the scoring evaluation.
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4.4.9 Determinant 15: Workforce

The development and application of maps requires considerable specialized skill. The following skill
requirements should be assessed to determine their importance to any mapping project. The skills are
presented based upon the role an individual might be playing in the map development process. 1ISO/
TR 12300:2014, 5.4, indicates that skilled mapping personnel are required to ensure the quality and
integrity of map development and mapping rules. Subclause 4.4.9 specifies how this may be assessed.

Broadly there are five role groups involved in map development or application.

a)

b)

Map decision maker/Sponsor. The person or group of people who are responsible for the decis
to map and the identification of the purpose and quality requirements of the map.

Map groject leader. The person leading the mapping project, this individual might be a manager 3
is notlalways both a mapping specialist and a manager. This person is responsible for establish
map fnethodology, developing the mapping team (project leader, specialist and gover#ance teg
to obfain the highest quality map for the purpose of the project.

Map dpecialist. These individuals have skills in both the source and target terfninological resour
as well as the process of mapping and are responsible for building and maintaining the map.

Map |mplementer. The individual responsible for taking the published or completed map 4
implementing the map in computer systems to obtain the intended data conversion.

Map governance team member. This includes members of advisery groups, those providing clini
linguistic or other forms of guidance to resolve conflict where the alternative map results could
differgnt.

When corlsidering the skills needed, it is important to understand that a description of the topid
knowledgg is insufficient. There are two common methods used to determine the level of skill be
defined i a skill or competency statement. The Skills Framework for the Information Age (S}

Foundatign, 2016) is widely used in IT as an internationally recognized skill level representation. S}
is based upon Bloom’s taxonomy. This documentuses the SFIA levels.

In

Level(l: Follow

Level|2: Assist

Level|3: Apply

Level|4: Enable

Level|5: Ensure, advise

Level|6: Initiate, influence

Level|7: Set.strategy, inspire, mobilize

this ddcument, general skills such as project management, are not included, but there are so

on

nd

ng
m)

Ces

nd

ral,
be

of

ng
1A
1A

me

personal sKills which have been included as these are usetul to include in the development team. Table 4
refers to skills and level of skills appropriate to mapping projects and roles.

Table 4 — Skill matrix

Skill/Role Map Map Map spe- Map imple- Map govern-
decision project cialist menter ance team
maker/ leader member
Sponsor

General skills

Works independently Apply Apply Apply Assist
Works in a team Apply Apply Apply Apply
14 © IS0 2019 - All rights reserved
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Table 4 (continued)

Skill/Role Map Map Map spe- Map imple- Map govern-
decision project cialist menter ance team
maker/ leader member
Sponsor

Good communicator Apply Apply Assist Apply
Availability and ability to meet Apply Apply Apply Apply
timelines

Seek and assess advise provided on Set Enable Ensure Ensure Apply
mapping skills, tools, process and strategy

quality

Mapping process skills

Create individual maps using a Initiate Enable Apply Assist
standardized, scientifically validated

and consistently applied mapping

mé¢thodology

Appropriately used mapping tools Ensure Apply Apply Assist
Prpctice within a standardized oper- Ensure Ensure Apply Apply
atjonal framework to develop process

reliability

Priovide support to map implementers Apply Apply Apply
Dgvelop simple, complex and rule- Enable Apply Assist
balsed map content

Inmplement simple, complex or rule- Enable Apply

balsed map content

Target/Source skills Follow Follow Advice Advice Assist
Ohtain accurate coded values to Assist Ensure Assist A\ssist
represent a concept in the target

terminological resource, applying all

relevant rules

Oltain accurate coded values to Assist Ensure Assist Assist
represent a concept in the source

terminological resource, applyingall

relevant rules

The quality of a mapis~dependent upon the capability of those who build and implement the map. A
mgdthod of confirmatien of those skills shall be established in order to support that evaluation.
Mgasures:

0 4 the mdp has been developed with skills consistent with those specified in this document| including
detailed,.current skills of the source and target terminological resources.

1 +*the map has been developed with at least 3 of the roles being completely conformant tq the skills

specified in this document, including detailed, current skills of the source and target terminological
resources.

2 — the map has been developed with at least 2 of the roles being completely conformant to the skills
specified in this document, including detailed, current skills of the source and target terminological
resources.

3 — the map has been developed with a team with skills that are current in the source and target
terminological resources.

4 — no skill requirements were specified or assessed.
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4.5 Map governance and maintenance

4.5.1 Determinant 16: Governance
The decision to map, and the ongoing governance of the map processes and content shall be established.

The implementation of IT governance during the MapQual process should facilitate alignment between
IT and business strategy.

MapQual governance is essential to ensure strong coordination among process initiatives and eliminate
misalignngen etween—organtzational—strategy—and—pro deavorrst—The—Map EtS
governange is to harmonize process, process designs and strategies to achieve alignment of the predjct
to the desjred outcome and use casel10],

v

0 — The governance process is documented and available to all map users.
3 — The dovernance process is documented but is not available to all map users.
4 — The gdovernance process is not documented.

NOE This determinant does not have a measure value of 1 or 2 as there is o situation where a positfion
between that measured as 0 and 3 is of value.

4.5.2 Dpterminant 17: Map maintenance

The quality of a map is not only dependent upon the initial product, but on the ability to maintain that
map for opgoing use. Where a map is intended for purposes that are not one-off conversion the effprt
required §o maintain that map shall be considered.

Key issue$ to be considered include the following:

— Freqyency of update of target and source terminological resources — if each terminologikcal
resoufrce is updated frequently and implemented in systems, the map set should be updated| to
refledt changes in either system. It is jniportant to recognize that an update to target and cade
sourcp systems can impact the map ufility and accuracy. It is up to the map author to identify their
updatle process and cycle.

— The vprsion of the source and target terminological resources shall be identified in the map and the
versign of the map should alse-be identified clearly in the data produced by that map.

It is possible that a new map.ay not be released in conjunction with a new version of a terminologtal
resource (source or target]-Where these are not synchronized, the implementation of the terminologikcal
resources|and of the map'might not be as accurate as expected.

Measure;

0 — Map jmetadata includes the version information of source/target and the map set and the update
cycle app’ied to each version. The map owner provides a service level agreement which clea|r1y
determines the commitment to map maintenance.

1 — Map metadata includes the version information of source/target and the map set and the update
cycle applied to each version. A service level agreement is provided by the map owner but there is no
commitment to map maintenance.

2 — Map metadata is provided but there is no version information or update cycle information included.
A service level agreement is provided.

3 — A service level agreement is provided.

4 — Map metadata is not provided and there is no service level agreement.
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5 Using map quality determinants

5.1 Required determinants

In order to evaluate the quality of a map, it is necessary to consider which determinants are essential
for the specific use case.

For example, these can be rules or conventions associated with the use of the source or target
terminological resource, attributes that imply specific meaning, or documented principles that
have been applied to maps in certain circumstances. Determinants should be unambiguous. Some

de
de

on
the

ferminants, (e.g., tooling if automated tools are not being used) might not be relevz
erminants might not be important for specific situations, such as when a map is used to.co
e when changing from one version of a terminological resource to another. This document

determinates for such quality assessment and suggests potential quality requirements fo

ramge of use cases (Clause 6). These suggestions are informative only.

5.

Th
thg
en

pu
Ea

Ea
md

(qy

It
wh

Level of quality

is document has a simple framework of measures used to evaluate Jand determine the

map for each quality determinant. This standard method is used.as it is reliable, viablg
courages best practice, and highlights key areas impacting the quality and utility of a map
pose.

Ch determinant shall be rated. Zero is the highest qualityand 4 is the lowest.

Ch quality determinant should be allocated a required value based upon the use case to
p is to be applied (quality required). The map.is“then reviewed and each determinan
lality actual). A comparison of requirement vs actual can then be made.

s important to note that the required and-actual scores will differ according to the u
ich the map is to be applied. A map which is considered low quality for one purpose mnj

requirements for another purpose. Fewmadps can be considered of high quality for all purpos|

5.2

For

.1 Step 1: Establish map quality requirement
each required determinant; establish the level of quality required based upon the specifi
0 = perfect, complete, totally meets specified criteria (all criteria are met whether essent

1 = meets all gssential criteria (specify any criteria which are not essential). It is ne
consider thedise’case to establish which criteria for each determinant are essential.

2 = meetsynost essential criteria, but not all.
3 =meets few essential criteria.

4= does not meet essential criteria.

nt. Other
hvert data
identifies
r a limited

quality of
efficient,
for a given

which the
is scored

be case to
ight meet
es.

use case.
al or not).

ressary to

Annex A provides an informative guideline on the quality levels appropriate for some sample healthcare
use cases.

5.2.2

As

5.2.3

Step 2: Assess map against requirement

sess the map against each determinant to gain the actual scores.

Step 3: Calculate the score and actions required

When complete, add up the score for each key area and assess whether the map will suite the intended
purpose or not and what action might be required. Table 5 provides an example of the measure levels
which could be considered appropriate to clinical use.
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Table 5 — Example of measure evaluation in a clinical user case

Area Determinant Required Actual
measure level
Terminological resource |1: Common categorial structure 0 0
2: Shared semantic domain 0 0
3: Language and translation N/A N/A
Equivalence 4: Equivalence identification/Publication 1 4
5: Equivalence assessment (full or priority content) 1 1
6: Map set outliers 2 2
Building a|Map Set 7: Clear documentation of the purpose of the map 1 2
8: Currency of the map 0 1
9: Business arrangements 2 0
10: Methodology documentation 1 1
11: Validation — percentage of map validated 0 2
percentage required — 100
12: Method of validation 0 1
13: Decision making 1 4
Tools 14: Tools used to build and maintain map set 1 1
Skills 15: Workforce 0 2
Governange 16: Map governance process documentedand 0 1
available
17: Map metadata versions and maintenance 1 1
Total 10 22

6 Use ¢ases

6.1 General

Clause 6 provides a template for quality requirement determination and defines the scope measufes
which shalll be achieved to be considered compliant with this document.

6.2 Detlermining requirenrents for a purpose

6.2.1 General

The use cpse or purpose for which a map is to be used will influence measuring the quality of a map
required for that.purpose and how this can then be used to assess a given map product or procgss.
These processes and measures are used to

— evaluateTevel of conformance to quality map standards,
— establish vendor conformance requirements,
— establish ongoing improvement pathways, and

— provide quality and safety benchmarks to industry.
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A map is needed to convert data collected in the electronic health record at the general practice. Data in
the record represents the substance(s) to which the patient is recorded to have an allergy. The national
allergy alert system uses an international terminology to represent clinical conditions. The doctor’s
desktop system uses a local terminological resource for diagnosis. This terminological resource is
developed and maintained by the software vendor. The map source is the local system codes for
diagnosis and the target is the international terminology.

Su
an
ini
he
wi
ter
an

bclause 6.3 defines the range of quality measure results to which a map shall conformnifi
] efficient for use in the specific use case. Today, there are numerous and diverse qualityimg
Liatives underway at all levels of the health care system — federal, state, regional, l6cal, a
hlth care organizations — that are putting quality measures to use. Quality impfovement

[ is to safe
rovement
nd within
initiatives

thin and across health care organizations are core to these efforts. The injtiatives require clinical

minologies in all clinical areas to identify opportunities for improvement, endble provider
1 track how their patients are doing in terms of key aspects of care and-potential compli

ordler to identify areas for improvement.
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.2 Direct patient care level of conformance required and rationale

" direct patient care, it is essential that the meaning of the{ihformation recorded is retaing
analyzed over time. Where data is mapped, this meaning may be subtly or significantly
ere are clinical safety issues associated with such maps. Table 6 indicates an example o

requirement minimum standards suited to thee in direct patient care. These are examples w

to

be considered when evaluating a map set.

Table 6 — Example of meéasure requirements for clinical use

b to assess
cations in

d and can
modified.
f the map
hich need

Measure shall Rationale
be this value

or lower

Area Determinant

Te|
re

rminological
source

1: Common categorial structure 0 To retain meaning, it is ne
that each terminological r

have the same structure.

Cessary
psource

2: Shared'semantic domain 1 To retain meaning, it is ne

that each terminological r

overlap.

shall at least have a fully inclusive

Cessary
Psource

No recommendation is ma
garding language and tran
This should be evaluated 3
to the environment in whi
map is to be used.

3: Language and translation

de re-
slation.
ccording
ch the
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Publication

3 1
uIrvaitclittc

measures is required to support
display of non-exact matches to

ence

clinicians who may use the informa-
tion to support decision making.

5: Equivalence assessment
(full or priority content)

Full equivalence is needed if the
meaning is not being changed.

6: Map set outliers

No outliers.

Building a map
set

7: Clear documentation of the

purpose of the map

3 components are required, i.e. the
business case for the map or expect-
ed benefits are not required.
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