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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ftask of technical committees is to prepare International Standards. Draft International Standdfds
adopted the technical committees are circulated to the member bodies for voting. Publication’ as |an
Internatiorfal Standard requires approval by at least 75 % of the member bodies casting a vote.

In exceptipnal circumstances, when a technical committee has collected data of a different-kind from that
which is nprmally published as an International Standard (“state of the art”, for example), itmay decide by a
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely
informative¢ in nature and does not have to be reviewed until the data it provides are gensidered to be no longer
valid or usgful.

Attention is drawn to the possibility that some of the elements of this Technical*Report may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh patent rights.

ISO/TR 13054 was prepared by Technical Committee ISO/TC 215, Health informatics.
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Introduction

Health informatics standards are in progressive production by different standards development organizations.
They respond to current challenges in health information system implementation. These standards are intended
to promote more effective systems in coherent evolution and provide benefits in many different contexts, for
developed and developing countries. Of importance therefore is that these standards can be accessible and
understandable by many different health information system protagonists and implementers.

With the increasing number of health informatics standards and health information system implementations,
there is an imperative need to support different categories of person who need to know about these standards.

Th
infi

Iti

Th

ese persons include developers, implementers, planners, and health information system ps¢
pbrmatics standards developers and standards developers in domains other than health.

5 expected that the increasing availability of knowledge will:
improve awareness between standards developers, including different contextual-needs,
ensure more rapid understanding and uptake by system developers,

ensure better, more supportive understanding of the role and importance of standards by i
system implementers and general users of health information systems.

e word ‘informatics’ rather than ‘information’ is chosen a) with referenceto the title of ISO/TC 215, b) in

of
H

prgcessing and management are relevant to a successful health system; an example might be SDM
indicator reporting. Such standards are deemed within the_purview of this Technical Report.

This Technical Report contributes to the emerging use-of electronic communications in the develo
evaluation of standards. It is noteworthy in addressiig communication between standards developers

Th
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NQ
als

he broad meaning now assumed by informatics rejoining technolegical and information managem
ever this word is less familiar to some sector communities working in areas where standards of |

s Technical Report was developed in meaningful conjunction with ISO/TR 14639, Health infg
bacity-based eHealth architecture roadmap, with a view that this usefully provides an integrat
understanding the role of different health information standards, as well as a test for the re
ividual standards for countries developing health information systems and their policies. Also co
potential to provide feedback o standards developers.

TE The World Health Organization-sponsored The Registry of Open Access Data Standards (ROAL
b provides input for considerations of availability of health information standards to developing countries.

brs, health
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Knowledge management of health information standards

1 Scope

This Technical Report describes a standards knowledge management (SKM) methodology and metadata to
support the easy identification of the existence of a health informatics standard, its developmental status,
an{i S assoctated Standards Development Organization (SDOJ. I particurar, Itdescribes a knowlege-based
nayigation methodology to enable rapid appreciation of the contextual roles and purposes «of lg standard,
induding the relationship between one standard and others, particularly in the same standards)donpain.

Th|s Technical Report also gives information about the design of tools to support knowledge manggement of
heglth informatics standards.

This Technical Report is intended for use by:
a) | health informatics standards developers and standards development ofganizations;

b) | developers, implementers and managers of health information systems, clinical information syjstems and
clinical decision support systems;

c) | all users of health information systems clinical data, such as health statisticians, researchers, pyblic health
agencies, health insurance providers, health risk organizations, data analysts and data managgrs.

Pogsible cases where it might be used include:

1) supporting the discovery and contextual understanding of relevant standards by system implementers
and policy makers;

2) supporting the discovery of standards’with those wishing to identify which standards do or o not exist
to cover a particular subject area;

3) supporting standards developers and working groups to identify subject areas in which there are gaps
in available standards;

4) assisting those formulating a New Work Item Proposal to specify a scope that avoids oyerlap with
other standards,or Omissions in the coverage of a subject area;

5) helping membef bodies to verify the need for a proposed new work item;

6) enabling-those promoting or educating on the use of standards to develop resources [that focus
coherently on a portfolio of related standards.

2 | Terms and definitions

21
concept
units of thought constituted through abstraction on the basis of properties common to a set of objects

[ENV 12443:1999]

2.2
framework
logical structure for classifying and organising complex information

[FEAF:1999]

© 1S0O 2012 — All rights reserved 1
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23

knowledge management

range of practices used by organizations to identify, create, represent and distribute knowledge to support
learning and decision making

2.4

maturity

(of an information system) state of a system, demonstrated by special characteristics and behaviour, that
permits it to operate better in accordance with its business goals as a result of transformation and adoption

NOTE Adapted from OSIMM.

25
maturity model
means of and scale for evaluating and assessing the current state of maturity

NOTE Adapted from OSIMM.

26
ontology
organizatipn of concepts for which a rational argument can be made

NOTE Adapted from ISO/TS 17117.

3 Symbols and abbreviated terms
SKMT  $tandards Knowledge Management Tool

HIS-KR Health Informatics Standards — Knowledge Resouree

4 Overyiew

4.1 General

In 2008 the joint initiative council for different standards development organizations (SDOs) determined the
need for the provision of methods and tools so that clear basic information about existing and developjng
health infofmation standards by the different SDOs could be available from a single source. The importance
of creatingla common glossary was emphasized and there was endorsement of the web portal, the Standafds
Knowledg¢ Management Tool (SKMT) to host this need www.skmtglossary.org developed within ISO/TC 2[15.

The startirlg point in health informatics standards developed by ISO/TC 215 and CEN/TC 251 involving other
SDOs such as HL7 and{JHTSDO is the evolution of a single common health informatics glossary. The SKM
approach is meant t6"be comprehensive and not exclude for example standards being developed by particylar
countries ¢ontributing to overall health informatics standards knowledge.

A major objective is to be able to discover gaps in current standards and help orientate future standards developmgnt

4.2 Issues of knowledge management

Knowledge management has two primary components, learning and decision making. It relates to particular
contexts and affects individuals as well as teams and collaborators. It has the characteristic of being cyclical in
that learning changes decisions and results of decisions enable learning.

Issues concern:
— access to knowledge;

— understanding of knowledge which relates to interest, education and experience;

2 © 1S0 2012 — All rights reserved
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quality of knowledge representation and clarity of specified underlying arguments;
sensitivity to feedback and critique;

adequate maintenance.

4.3 Knowledge structure

4.3.1 General
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me knowledge is organized in databases.

alth informatics is of course interested in standardization of terminologies and ways of m
ween concepts of related meaning. This is an area of active research in health, and bio-infor

pwledge found in standards however is not entirely made up of nuggets of disérete information t
cisely labelled for relatively independent scrutiny, but carefully nuanced deseriptions providing ¢
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interested in building materials and their deployment, a different ontology for materials could be use
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intxjrpretation. Thus it makes more sense to be able to refer to a particular knowledge area or th

e time providing context information that may be provided in differentways, also ensuring that t
aningfully to the particular user seeking this knowledge.

.2 Ontologies and frameworks

.2.1 General

pwledge areas can be represented in ontologies, that is a formal modelling showing these area
btionships. In line with the argument of 5.2 it should be possible to model relationships between
as, but difficult to model detailed content of\'a given knowledge area. A major criterion for ch
ology should be that this model should have pragmatic usefulness, in that it makes senseto a b
Lisers and can enable rapid location offa knowledge area while understanding the role of that
a in relation to the whole. The modelhas a visual representation that is coherent to the person W
bxplore the perspectives of knowledge captured by the model. An example would be that the on
me has components such as a.house with kitchen, bedroom etc., and a garden with swimming
. Each component might have a sub-ontology e.g. a kitchen has sink, counters etc. Suppose th

mbing, masonry, carpentry, paint etc. Again each component could have a sub-ontology such as
ours and prices of paint.

arly a component of one ontology such as paint could be of relevance to several components
ology such asthe different rooms in the house. It is then possible to make a link between the kit
pset of paints that are suitable for indoor kitchen use; thus a link is made between ontologies.

b notion-of an ontology in this discussion is strongly related to that of a framework defined in ISO
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cument is enabled by the way the knowledge is indexed, including by word search, key word, term,4and theme.
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4.3.2.2 Linking or merging ontologies

panents.

A natural tendency is to enable as many cross-links between concepts as possible so that none are missed.
However as discussed above in the example of a house it is easier to move between domains or sub-domains
of knowledge to observe and understand relationships between them, rather than a plethora of point to point
relationships. An example might be that different health care delivery settings relate to a common set of role
identifier and management standards. The link would point to the set rather than each standard, possibly

hel

ped by an explanation explaining relation and noting limitations if any.

In this respect it should be easier to enable links between ontologies rather than merging. Each ontology is
easier to maintain.
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4.3.3 Knowledge indexing: terms, keywords and word associations

The powerful rapid search engines that detect word presence and word associations can be efficient exploratory
tools, to show presence and use of a given word and locating knowledge areas related to that word.

Terms have an important role as they are associated with definitions that become norms with glossary
harmonization. Definitions enable preciseness of meaning thus supporting the role of the standards document
as well as the development of ideas.

Keywords can be identified to help sub-classify document content, however they are difficult to maintain and
may not be much more efficient than word search.

4.3.4 Cognitive aspects

Knowledge¢ management should be in harmony with respect to the cognitive interactivity of the<user. This
implies that persons who have general responsibilities but not specialist understanding in @\given ared of
enquiry shiould be well orientated and have a reasonable idea of the possible role of the knawledge they gre
seeking to|access. It should at the same time direct all users including specialist usersto the best and mpst
pertinent information available.

The human enquirer is also interpreting the knowledge in relationship to their expetience and expertise. Accgss
to knowledge may dynamically stimulate other questions. Knowledge tools should support dynamic interactjon
and explofation so eventually the different knowledge accumulated by these enquiries tends to support a
particular individual’s needs.

4.3.5 Prqviding context information

Many factprs affect context such as resources, types of information, type of care provision. The recent
developmeént of the notion of maturity model is intended to také into account how information system capagity
can vary with maturity of system applications. The notionzof maturity is being considered in ISO/TR 14639-2.
The standards developer also has a possibility to signal important variation according to context that can|be
noted in thie scope at the beginning of the standard*orwithin the text or annex.

4.4 Sharing knowledge between standards developers and standards users

At the corg of this Technical Report is thefnotivation to better share knowledge between standards developgrs
and standards users.

Feedback [on the use and usefulness of standards is not systematically obtained. Expert teams can vary in
compositign over time and thisZean relatively influence choice of subjects and content. At the same time the
applicatior) domain is in constant evolution.

More can be done both.te promote standards and to record and communicate about their adoption.

5 Heal1h informatics standards classification

5.1 General
This clause reviews different approaches to the classification of health informatics standards and recommends

a preferred approach for standards knowledge management that can influence design of supporting tools. This
approach is expected to evolve over time with use experience.

5.2 Classification considerations

5.2.1 General

In line with the preceding knowledge structure discussion, a classification can be expected to group standards
documents in a way that is meaningful to the majority of users and which enables the user to review similar standard

4 © 1S0 2012 — All rights reserved
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documents in the same group as well as seeing how other standards documents are in closely or less closely
related groups. Furthermore, the structure of the classification should be intuitively understandable to the user.

5.2.2 Standards documents

As noted in 5.3, ISO documents can be a report, a specification or a standard. In this discussion of classification
no direct distinction is made between these types of document and all are referred to as a standards
document. In essence these documents all serve the aim of enabling useful standardized approaches in a
given application domain.

5.3 Classification review

5.3.1 General

Five approaches that influence health informatics standards classification are reviewed. These |are 1) the
AQHI Advisory Committee on Health Infostructure framework developed in Canada2)the Enterprise E-Health
Arc¢hitecture developed in Uganda, 3) the HIPF Health Informatics Profiling Framéwork developed by ISO 215,
4) the GCM Generic Component Model developed in Germany, and 5) ThexNIMM National Inffastructure
Mdturity Model developed in the United Kingdom.

The review is made at the level of major content rather than variations in the expression of detail.

5.3.2 The ACHI framework

This framework proposed in 2002 for classifying standards.documents was extensively reviewed in 2005 just
pripr to establishing in Canada the Standards Collaborative managed by Infoway and coordinateq Canadian
contribution and awareness of all health informatics standards development organizations activity. The schema
prgduced by the 2005 meeting is shown in Figure 1,

=
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i. Metadata
i.EHR Data (Info Model
Based)
*Terminology

*Nomenclatures
iii. Identifiers

i Messages to populate EHR

ii. Message to extract from
EHR / Domain

iii. Message to support
registries

iv. Imaging / Device Messages

i. Directory

ii. Hosting and Data
Storage

iii. Operations

iv. Miscellaneous

Technology Standard:

Definitions

i. Templates
v. Data Sets
V. Health Cards

| Frameworks & Models,

Methoda@gies
il

i. Data transfééﬁon
ii. Docume% anagement
iii. Aggregahon / Grouping

iv. \ééﬁslation methodologies
v, ¢ ldentifier management

It has four
each has g

Figure 1 — Updated ACHI framework for information standards

5.3.3 Th¢ Enterprise E-Health-Architecture framework

This framg
be informdlly referred to as such.

main sections of Organization/People, Process, Information and Technology. As the figure shgws
ub-categories, in fact better defined in the Information and Technology sections.

work is the subject of ISO/TR 14639-2. It is shown in Figure 2. It resembles the Parthenon and will
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y between Infostructure and ACHI Information section, as well as between Infrastr
logy section. More explicit in the parthenon framework are application domains,
errﬁ e and also as the ‘roof’ the ultimate aim that data quality and appropriate analysis means b

caqe%he ACHI gives opportunity for expressing governance and policy in its organization/people section.

Licture and
policy and
etter heath

Whereas the health care supply chain of the parthenon framework domain components could be located in the
process ACHI section.
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5.3.4 The Health Informatics Profiling Framework - HIPF

WHAT [ HOW | WHERE

Conceptual

Although 1
candidates
can be fou

Physical Design

== —m—-—0 0T W

Perspectives

&L

\%\/

Figure 3 — Health Informatics Profiling Framework clzs&ation matrix

haybe not at first obvious there is in fact similarity betwe Qe HIPF[4] and the other classificat
here reviewed. The HIPF directly relates to the Zachmaq\ eworkl”] . The three levels of specifi
onceptual, logical, physical is closely sim

nd in each model; for example in the ACHI framework@

to organiz

HIPF with pasic perspectives of who, when, where etc.,.iﬁs intuitive to relate to than the other models, 3
this is maype a disadvantage taking into account the req&}ement of a classification that can be understandal

tion/people/process, information and technical.

by a broad range of users. \O
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Figure 4 — The Generic Component Model
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This modell®l has a strong emphasis on interoperability and the nature of the relation between levels and
components. It does identify application domains and also the relation between data quality, data aggregation
and analysis and health care quality.

5.3

.6 The National Infrastructure Maturity Framework

Th

capability can be assessed from each of the five

dia
pre

in felation to technology, as well as the relation b en information system performance and qualif

ca

5.3

A
a

>

Th
by
vig

complementary in tion for deeper understanding of particular aspects.

6

6.1

Figure 5 — The National Infrastructure Matur%ramework perspectives

<Q

s United Kingdom based detailed maturity frameworl%s@lysis[gl describes 74 capability par
ectives to obtain a rounded view. The p

pers
gram thus resembles an integrated health informa%?éystem model comparable to the other m
sented. The identified perspectives put more e asis on governance, people/organization ar

e delivery. KPl in Figure 5 = key performanocél dicators.

X
.7 Summary of classification re\<§®l~

of the five models considered ha\g)a Zachman like consideration of business/process, logical/i
| technology levels. Models (@r more in emphasis than in the way components are classified.

b parthenon model achieQeﬁ the most comprehensive visual representation and should be unde

W yet retains goo er understanding particularly for system implementers. The other thrg

Q~

Imp@?& knowledge exchange between developers and users

hmeters; a
erspective
pdels here
d process
y of health

hformation

rstandable

A broad range of healt@formation standards users. The ACHI model is closer to an information afchitecture

be provide

ééx;e ral

Different approaches might be envisaged to improve developer-user knowledge exchange. These include more
organized information for users included in published standards, standardized contributions to knowledge
resource tools, and opportunities of user feedback.

6.2 Organized information for users in published standards

6.2.1 General

As distinct from the organization of content of the standard there are currently different opportunities for the
standard developer to indicate to the user contextual ‘meta’ information that clearly indicates the role of the
standard, its relation to other standards and its main application areas. To provide a guide prior to acquisition of the
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standard, publicly available information includes the title, the introduction and scope statements of the document
as well as, for ISO/TC 215 documents, an abstract by the ISO editorial office made available on the ISO website.

The introduction and scope statements are for a general audience. It is important to use descriptions that can
be widely understood. A more structured approach could be envisaged with required sections including as
candidates: Role of the standard; relation to other standards; main application areas; areas outside the scope
of the standard.

6.2.2 Metadata

In comple or i

the document can help its location and status such as the associated Standards Development Organizatipn,
the respor]sible working group, its stage of development, its date of publication, its classification based on a
classificatipn framework, etc.

6.2.3 Use case scenarios

Use case [scenarios that demonstrate the application of health informatics standards in-application settings
should be [strongly encouraged as is also discussed in the Annex. This is a powerful\way to show how thgse
standards [can relate to the health system need.

6.3 Stanpdardized contributions to knowledge resource tools

Knowledgée resource tools can be updated automatically if the standards*document is included in a database
or marked| up format. Thus a policy for timely registration of the document including its publically availaple
componenits, notably title, introduction, scope, glossary, if that database is available to the knowledge resourge,
will enablel the knowledge resource tool to be up to date.

6.4 User feedback

Standards| once published are regularly reviewedto’be improved or discontinued. A new opportunity with
electronic |communication is to increase and make more systematic user feedback. The current approach
for collecting user feedback depends on country standards organizations and committees and it is difficulf to
organize cpmmunication at large.

A web baged knowledge resource thats regularly updated can include functions that accept user feedbagck.
Whereas ilnmediate response could be difficult to organize except within specific projects, such response gan
be collectdd and fed back to SDO work groups for vetting and reaction. In turn this might lead to update of the
knowledgg resource with acknewledgement that user feedback had motivated update.

7 Knowledge management tools

7.1 General

This is a préad subject as any tool that supports management of information is assisting processing| of
knowledge. More sophisticated tools respond to the basic functions of knowledge management namely
learning and decision making. Neither of these activities occur in isolation but always with respect to local
groups and organizations. Frequently there is a context of mix of different experience and expertise and need
and opportunity for communication and explication.

Thus there are general criteria of easy access and understandable organization of knowledge content. There
need to be mechanisms of feedback and maintenance to ensure durability as well as awareness of user
understanding and education needs.

With respect to knowledge management of health informatics standards, the aim is to associate the knowledge
of standards documents, which represent international consensus on best practice, with applications that can
nevertheless vary extensively in context and capacity. Examples as close to reality as possible help persons
to compare their own situation with that of others.
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