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1 Introduction

1.1 About this document

The first part of this document describes the requirements for linking elements of the
SNOMED Clinical Terms® with information models. This linkage, referred to as
terminology binding, is essential to minimise ambiguity and thus to maximise the
reusability of clinical data and information captured, communicated and interpreted
within the National Health Service (NHS).

The second part of the document explains principles that form the foundatioa
coherent approach to terminology binding. This part summarises the relati

strengths of structure and terminology in respect of representing particulapaspects of
meaning. It also includes a categorisation of different structural and tic units

and different types of terminology binding. Finally, it summarises ferences
other relevant material and notes some issues and outstandinQ‘g)enges.

1.2 Other documents C)\

This document acts as a foundation and point of ref for two other documents

related to consistent application of terminology bi
A guide on how to apply terminology bi
and clinical information models. Q

A technical document including:
0 A specification of form &:hine readable representation of

terminology bindin
o Functional rt@ntg for tools to support the creation and

0 specific business requirements

maintenance minology bindings.
Note: These documentwl t only in outline at this stage.
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2 Glossary

2.1 What is terminology binding?

Terminology binding (noun): an instance of a link between a terminology
component and an information model artefact.

Examples:
- A set of coded values that may be applied to a particular attribute in an information
model. The set may be expressed either explicitly (extensionally) or as a definitional

constraint (intensionally).

The association between a named attribute value in the information mod 3@
specific coded value or expression.

A rule that determines the way that a coded expression is constru%{/&s‘ed on
multiple attribute values in the information model.

Terminology binding (verb): the process or action of makin@éor more

terminology bindings. (‘\
nMg'

Note: Do not shorten 'Terminology binding' to 'term Jai
The abbreviation 'term binding' is deprecated becausQ?‘misleading. The target of
terminology binding should never be a term.

In the case of SNOMED CT, the terminology cov‘% ent that is the target of a binding is
an expression or a set of expressions. Each @Le sion refers to one or more identified
SNOMED CT concepts. 9

Terminology binding is principally conce ith what can be said - not how it is said.
To specify a user-interface display orgSglection, a SNOMED CT description (or set of
descriptions) may be specified in @g Even in these cases, the ultimate binding
target is a concept-based expreﬁl /because a SNOMED CT description is a
permanent binding betweenﬁg and a concept. On the other hand, a term may be
associated with two or mopesconcepts and must never be a binding target.

The following definitions the definition and discussion of terminology binding.

representatj a set of codes or a post-coordinated expression or a

Terminology E(dmponent: a code value from a code system or a
set of post- rdinated expressions.

Exam :
NOMED CT concept identifier, expression, reference set or constraint.

\rmation model: a formal description of how information may be
uctured, interrelated and accessed.
COExampIes:

The static HL7 model such as the Reference Information Model (RIM) or a
constrained model or template derived from the RIM.

An openEHR archetype or template.

Information model artefact!: an attribute, class or collection of related
attributes and/or classes in an information model.

Examples:

A possible synonym for ‘information model artefact' is 'information model fragment'.

© Crown Copyright 2008 Page 6 of 74



- A coded attribute in an HL7 constrained model or template.
- A node or collection of nodes in an openEHR archetype or template.
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3 Requirements

3.1 Why is terminology binding needed?

The primary requirements for terminology binding are to:

1. Constrain what can be expressed using a particular information model
artefact.

To ensure that particular types of information are stored in appropi
information model artefacts;

To validate completeness against information content standdﬁ{s\.

2. Provide picking lists bound to appropriate terminology concepts\a/ or
constrained searches of the terminology.

3. Enable the combination of an information model with
represent the meaning of clinical record entries in
way. The variety and detail of meaning requir
use case. However, within the limits of detai
representations should enable consistent 56{

inology to
comSistent, unambiguous
depend on a particular
ssed, the resultant

val and processing.

To facilitate capture of coded structured informgat'g.()

To support effective reuse and ifig of structured coded information.

An effective approach to terminology bind% st address all these requirements.
Constraining what can or must be expré€ssed enables more complete and
comparable capture of specific cIinicﬁa sets. Picking lists and search constraints
enhance the user interface and in the ease of data capture. However, these
relatively simple bindings are ofjmited value on their own because they do not
address requirements for ret@a d communication. Approaches to terminology

et

binding that support consi rieval and reuse are more demanding but are a
prerequisite for realisin\tr}e otential value of electronic health records.

3.2 Overview \?\

The NHS Co@g for Health web site summarises its role as supporting "... the

NHS to d etter, safer care to patients, via new computer systems and services,

that Iink%c and community services to hospitals”. A key part of this is the "NHS

Care rds Service (NHS CRS), an electronic records service which will mean

he re staff will have better access to reliable patient and client information. The
stéms will support the delivery of better safer health care".

To achieve this objective, clinical information from different sources must be
represented in forms that meet a variety of practical requirements. Efficient and safe
delivery of clinical services requires appropriate reuse of information. Therefore, it is
important to visualise specific uses of clinical information as part of an overall life-
cycle. This life-cycle starts with data capture and storage. It continues through
retrieval which enables reuse for display, decision support, analysis and
communication (see 4.1).

© Crown Copyright 2008 Page 8 of 74



Different stages in the clinical information life-cycle are characterised by different
requirements. Similarly, specific functional requirements arise from analysis of
particular clinical domains, and particular stages in the business process. Analysis of
differing requirements often leads to different ways of representing similar information
(representational forms). A particular representational form may suit a given set of
requirements by exposing, clarifying and optimising access to relevant facets of the
information (see 4.2.1).

The diversity of representational forms arising from analysis of specific requirements
poses a challenge for effective reusability. If clinical information is to be reused, i
must be possible to transform data collected in one form into a form that is
appropriate for another use. Furthermore, these transformations must be p ed
without loss of relevant information. The task of creating and maintainin y use
case specific transformations is unsustainable. A shared model of the ug%lying
meaning of items of clinical information is needed as a common poigt'gMeference to
facilitate consistent transformations. The shared model of meani
encompass the different representational forms that may be
of clinical information. This shared understanding does not
representational forms are equally detailed. Furthermoregh ared model need not

support every facet of local system functionality. The i nt point is that the
shared model should support transformation withon% of details that are relevant
to the purposes for which the information is being@ ed (see 4.2.2)

Any reuse of information requires some form \§aective retrieval. Therefore, the
ability to generate representations that me% ariety of selective retrieval
requirements is the primary determiner fQr Shared model of meaning (see 4.3).

A representational form consists of | distinguishable parts. Two of these parts
are the structures used to organis ata (information models) and the codes used
to express clinical concepts in a(%reo essable manner (terminologies)®. Both these
components contribute to th sentation of processable meaning; some aspects
of meaning are most effe@epresented by structure and others by terminology.
It is useful to understand their relative strengths and weaknesses in order to manage
overlaps and potentia@vﬂlicts between alternative representations (see 5).

The NHS is usin iety of different standards and specifications to address
its requirements for representation and management of clinical

of these relate to information models or terminologies and thus fall

ersion 3 Reference Information Model (RIM). Current NHS CFH work on data
ent requirements uses openEHR templates and archetypes derived from the
CEN Standard on 'Electronic Health Record Communication' (EN13606) (see 8.1).

2 Other aspects of a representational form, while relevant to interpretation of a record, are outside the
scope of terminology binding. These include references to named or identified real world entities (e.g.
people, places, organisation), dates and times, numeric values and quantities and artefacts that
support record management (e.g. authentication, attribution, access control, audit trail).
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Although two distinct standards form the basis for NHS CFH information model
developments, other information models also need to be considered. There are two
reasons for this. Firstly, the NHS CFH work has extended, refined and interpreted
some aspects of these underlying standards to meet specific use cases®. Secondly,
clinical applications procured for use within the NHS have their own internal
information models. One result of this diversity is the need to consider how a
standardised representation of terminology binding will be implemented. While the
primary focus of this document is current work with openEHR, its recommendations
are influenced by and relevant to work with other information models (8.3).

The principle termlnology for representatlon of clinical information in the NHS
SNOMED Clinical Terms® (SNOMED CT)  and this terminology is the foc *@
document®. Aspects of meaning implicit in a specific structural element

information model need to be made explicit so they can be transform O&“
representation supported by another information model. Where possi

explicit and thus bridge the gap between different representatj rms. There are
limitations to this approach; areas of weakness and mcomp ss in SNOMED CT
and limited implementation of particular SNOMED CT f by existing
applications. However, the expressivity of SNOME ady covers many key
gaps between different information models and wn@NHS CFH strategy it
represents a single point of reference (see 9).

The relationship between an information moglﬁvd a terminology has a profound
effect on the ability to represent particular'§g of information in a consistent and

reusable manner. The objective of termjnoldgy binding is to express these
relationships in a clear and processal m. This requires an understanding of the
different structural granularities ofg/ ormation model and terminology (see 0).

Several different types of termi binding are useful. These include constraints

on use of terminology in parti nodes fixed bindings between particular
information model artefac terminology expressions, support for user-interface

selection of appropriate_coneepts and bindings that construct post-coordinated
expressions from the %&ént of multiple information model nodes (see 7).

S

% In both ¢ @ese NHS developments are based on particular threads of development from the

source d For HL7, threads such as Clinical Statement and Clinical Document Architecture
have sed as a foundation for specific NHS clinical communications. In the case of EN13606,
the jon taken by openEHR has been followed to enable use of available tooling for archetype

d plate editing.

* The reference to SNOMED CT here should be regarded as including the NHS Dictionary of
Medicines and Devices (DM+D) and other content in the NHS Extension of SNOMED CT.

® Similar terminology binding issues apply to legacy coding systems in use in the NHS (e.g. the Read
Codes and NHS Clinical Terms), classifications used in the NHS (e.g. ICD10 and OPCS4) and code
lists in the NHS Data Dictionary. In general, the limited expressivity of the source code systems
reduces the range of options. Issues specific to these other code systems are outside the scope of this
document. However, it is important to avoid any situation in which there is a code from another
scheme has an implicit impact on the meaning of SNOMED CT expression. To avoid misinterpretation,
these situations must either be avoided in design of the information model or explicitly represent in the
terminology binding.
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3.3 High-level statements

To address the requirements for terminology binding and to increase awareness of
the issues, this topic was discussed on several occasions by the NHS EHR Technical
Advisory Group®. In the course of those discussions the following statements on
terminology binding were agreed:

1. The requirements for terminology-binding to information models should be
driven by data retrieval requirements.

2. Data retrieval requirements should guide data capture specifications. %
3. The SNOMED CT concept model should be exploited to the full in b@ ata

retrieval specifications: ?\
Where the SNOMED CT concept model does not meet irements,
efforts should be made to enhance the concept mo eet

requirements in future.

This does not preclude applying constraints o@ use of the SNOMED
CT concept model.

4. Some overlaps between information models rminology models may be
deemed useful or necessary in a ‘grey Zor&e re the merits of alternative
representations are finely balanced or u?c e specific. Coded information
items within these overlaps should beﬁ ed in such a way that fully
automated and loss-less transformafion-is possible between permitted
alternative representations.’

This means that the @):es for terminology binding (including using
the SNOMED CT con€ept model as a conceptual framework) should
influence the de of ‘grey zone’ data specifications within the

information mqdel$.
5. Detailed terminolog%nding rules should be fully illustrated with
implementatio ples.

These statement Qbased on and explained further by the content of this

document.
\QQ/

N

6@% statements were accepted as formal recommendations by the NHS EHR Technical Advisory
Group at the TAG meeting on 11" December 2007.

” Note: Statement 4 has been revised since the agreed version in an attempt to clarify it. The original
agreed text was as follows:

"Where overlap areas are deemed useful or necessary between information models and terminology
models (i.e. within a ‘grey zone’), coded information items within this overlap should be defined in such
a way that fully automated and loss-less transformation is possible between the two.

This may mean that the principles for terminology-binding (including using the SCT concept
model as a conceptual framework) will influence the design of ‘grey zone’ data specifications
within the information models."
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4 Clinical information life-cycle and representational forms

4.1 Clinical information life-cycle

4.1.1 The significance of the clinical information life-cycle

Terminology bindings specify how the combination of an information model and a
terminology are used to represent items of clinical information. It is possible to view
clinical information representation from several different perspectives and these may
influence decisions on the types of bindings that are required. %

If information is to be reusable, the full life-cycle of the information must bgﬁk\O
considered. Ideally there should be an end-to-end specification covering.all*essential
functionality. ;

For example, it is not sufficient to think of terminology bind@nply in term of
the way that terms are selected for data entry, since the information will
need to be stored and displayed. It may also need to&} ed for reporting and
analysis or communicated to another system.

A simple overview of the stages in this life-cycle is sh Figure 1. In general,
information from data capture or inbound communi |s stored and then used for
other purposes including display, decision suppo orting & analysis and outgoing
communications.

( User Interface

[ [
[ [

- Decision
Reportlng support Display Capture
& analysis

N

Stored
EHR content

Communication I

Figure 1. A simple view of the clinical information life-cycle

Other systems or
applications

—>

There are some apparent exceptions to the simple steps shown in Figure 1.
However, it is a useful overall generalisation in which to locate key stages that
influence the way that terminology binding is perceived. To illustrate this point the
following notes indicate how some exceptions can be accommodated in the general
diagram.
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Examples of possible exceptions from Figure 1
a) Captured data may be communicated without being stored locally

This is a variant of the 'capture'->'stored EHR content' step with the communication
being integral to process of storage®.

b) Inbound communications may be viewed without being stored locally

This is a variant of the 'stored EHR content'->'display’ step with the communication
being integral to process of display.

c) Data may be captured by automatic monitoring equipment rather than a traditiohal
user interface.

This can either be regarded as inbound 'communication’ from the syst ’gi
application capturing the data or as an extension of the user-interfa%q

A further elaboration of the steps shown in Figure 1 is illustrated }gﬁe 2.The
addition of general 'Retrieval' step in this diagram emphasises\ ny reuse of

stored 'EHR content' requires some type of retrieval. C)
The nature of the retrieval requirements varies but the effective reuse is the
ability to selectively retrieve and process captured or unicated information. A

hallmark of effective terminology binding is the e;% to which it enables consistent

retrieval based on processable meaning in the@i content.
AN

User Interface

[ [
[ [

Decision
support Display Capture

N

Reporting II
& analysis

Stored
EHR content

Communication I

Figure 2. A generalised view of the clinical information life-cycle

Retrieval II

y N Other systgms or
applications

8 Asserting that this communication is integral to data capture and storage implies that it can
be treated in the same way as local data capture. Thus this type of communication does not
alter the terminology binding requirements.
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4.1.2 Life cycle views of terminology binding and data requirements
4.1.2.1 General views of data requirements

Business and clinical requirements frequently refer to a 'required data set' or 'data
requirements'. Some of these statements of requirements may be specific to a
particular point in the information life-cycle (e.g. a business requirement for
communication of a given set of information) while others may seem more general.

Often more detailed analysis reveals that specifications that are explicitly related to a
specific stage of the life-cycle make assumptions about other stages.

For example, a communication specification may require recent captur

some of the items to be communicated (e.g. current blood pressure)q ay
make different unstated assumptions about others (e.g. a require to
communicate 'family history' may not require an existing record\o pe
refreshed or reconfirmed).

Conversely, some specifications described as 'data requiremngS\%y be
requirements for data capture or requirements for informati \ e available and
retrievable. Table 1 illustrates this point with some of the gz;)possible implications

of a data requirement for 'past history of ischaemic he ase'.
Table 1. Possible meaning of a 'data requirement' for 'past hiStgry of ischaemic heart disease
a) Capture: »

null flavour such as 'not known', 'not aske: ), or
ii. Display a prompt and allow the clinician earch for and select one or more types of
ischaemic heart disease to be recor@ e patient's past history.

i. Display a prompt and require (or allow) thesé@m to mark answer 'yes', 'no' (or possibly a
e

b) Retrieval: QO
i. Check if the patient has a specQ rd noting a 'past history of ischemic heart disease' is
present.
ii. Check if the patient has r, &of a past history of any subtype of 'ischaemic heart disease'.
iii. Check if the patient ha @record of diagnosis of ischaemic heart disease in their record at
some time in the pas
iv. Check if the patieqt has'any record of diagnosis of ischaemic heart disease or a subtype of
ischaemic hearf{tisgése in their record at some time in the past.
v. Anyorallo @v‘.
c) Display and re@l
i. Depepding,on the results of (b) display the latest explicit status information indicating
pr %r absence of a past history of ischaemic heart disease.
ii. Y@ or report the full details of the most recent record returned by (b).
iii. splay or report information matching the criteria in (b).
%nalyse the records returned by (b) for other relevant criteria.
d ision support
i. Trigger rules or advice based on the raw results of (b).
ii. Further process the specific records returned by (b) to determine the rules or advice to be
triggered. For example, dates, certainty, author, specific nature of the condition etc.
e) Communication
i.  Communicate the presence or absence of ischaemic heart disease determined by (b).
ii. Communicate the most recent record or all records retrieved by (b).
f)  Mixed display and capture (also a type of decision support)
i. Retrieve data as in (b) and use this to auto-populate or suggest a default response in a data
capture screen.
ii. Require the user to acknowledge that they have or have noted (and possibly reconfirmed)
displayed information returned by (b).
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4.1.3 Terminology binding for data content and retrieval requirements

A statement of 'data retrieval' requirements can be viewed as describing the
guestions (or types of question) that it should be possible to answer. The information
to enable these questions may have been derived from one or more sessions of data
capture. The information may have been captured directly or may have arrived by
communication from another application where the data was originally captured. The
test of whether a 'data requirement' has been met, is whether it is possible to answer
relevant questions in a consistent and authoritative way.

There may need to be several ways to capture similar information, the retrievb%
representation allows questions about that information to be answer correc
irrespective of the way in which it was captured. This implies that termin IGgy,\inding
should be consistent across all data capture environments and throug@“
communications between different applications.

In summary; Data content requirements should facilit Qc))nsistent
retrieval of information to meet a use case or set o cases. Different
approaches to data capture may meet the same rétrieval requirements.

4.1.4 Terminology binding for data capture require

A statement of 'data capture' requirements should ke igned to serve the process
of meeting 'data content requirements' in ways théat;

Make it very easy to enter information IS required or known to be
frequently relevant.

Make it possible to enter inform@u%mt may be relevant
Ensure that required informq S entered.
rec

Ensure that information i rded in ways that are clinically safe, logically
valid and facilitate fret@ﬂ processing.

Data capture requirement us on ease of use in line with clinical practice, which
varies between disciplings, specialties and the settings in which care is delivered.
Therefore, similar i ?mtion will frequently be captured in different ways and to
different levels o ail. However, the resulting information should be transformable
res that allow consistent retrieval. Therefore, the ways in which
onents are bound should be determined primarily by the data
rieval requirements rather than specific data capture requirements.

into common
terminolog
content

ummary; Data capture requirements should focus on assisting and
O alidating data entry to meet a given use case.
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4.1.5 Terminology binding and communication

Communication specifications may be driven by specific business processes (e.g.
requests and reports) or by more general requirements to share electronic records
(e.g. GP to GP transfer and shared care). The requirements of specific business
cases tend to be more focused and limited in much the same way as are many data
capture scenarios. Record-sharing communications that seek to deliver semantic
interoperability between independent applications have much in common with data
content and retrieval requirements.

There are existing guidelines on binding SNOMED CT to some communlcatlon
based models (i.e. in NHS CFH specifications and in the HL7 TermInfo Draf

Standard for Trial Use "Guide to the use of SNOMED CT in HL7 VerS|on |Ie
these do not cover all NHS CFH requirements, they do provide a point o rence
Therefore an important test of the terminology binding rules for open chetypes
and templates is whether the results of applying them can be repr@%%

transformed to representations that comply with those gwdellrg~

In summary; Outbound communications require d be selectively
retrieved and transformed to align with agreed, st ards for messaging
and data transfer. Inbound communications tre data structured in
accordance with agreed standards to be @Qrmed for storage and

reuse. «
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4.2 Representational forms

4.2.1 Representational forms and the information life-cycle

The life-cycle illustrated in section 4.1 outlines the different stages through which
clinical information may pass. Different requirements are associated with these
stages and these requirements may result in differences in the forms associated with
each stage.

For example, the structure appropriate for message between applications i
likely to differ from the structure used for storage and retrieval.

The representational forms used at each step in the life-cycle must be tran% ed to
meet requirements of other steps. If these transformations are to be carri ut
without loss of information, there must be a clear relationship betweeg\th
terminology bindings applied to each of these forms.

For example, the way that SNOMED CT is bound to th types and
templates used to define data content requirements e related to the
way that SNOMED CT is bound to NHS CFH com Lmation specifications
used to communicate that information. To enab ieient, consistent and
testable transformation of instance data thes ijonships must be machine
processable and testable.

Therefore, it is useful to consider the nature o %dlfferent representational forms
that meet these practical requirements an e cases for transformations
between them.

Processes such as data captLQ isplay, retrieval, analysis, communication
and storage have distinct b rrelated representational requirements.

Representational require%‘n also vary according to the specific practical,
clinical and business s of these processes.

The idea of a representati orm is broader than, though inclusive of, the models
specified by various staq:{/a s. Representational forms include:

Human—rea% renderings for data capture and display
ion

Communj specifications and implementation guidelines
Repor ifications and requirements for aggregation and analysis
D support specifications that require records to be checked for

icular information
OV emas used for physical storage®.

C) irtual views'® of stored information that enable selective retrieval of
information for display, communication, reporting and decision support.

® Storage representations need to optimise all aspects of data processing (including capture, retrieval
and communication) while also maintaining an authenticated audit trail. Security and authentication
issues are outside the scope of this paper and optimisation is generally regarded as proprietary design
and development issue.

10 A virtual view is either explicit or implicit in non-proprietary requirements for consistent selective
retrieval from a proprietary storage structure. An explicitly defined virtual view that is shared by a
range of different retrieval specifications is a prerequisite for efficient reuse.
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Table 2 summarises the kinds of representational forms required to support an
effective clinical information system. Figure 3 illustrates the relationships between
these different representations.

Table 2. Summary of representational forms

Requirement Examples

User interface representations (human-readable)

Data capture representations - relevant to Screen layouts and user-interface features used to
particular business purposes, disciplines, facilitate the consistent recording of informa@s
specialties and situations.

Data display/report representations - relevant | Screen or report layouts used to revu:%|

to particular business purposes, disciplines, information as part of |nformat|on
specialties and situations.
Statutory and legal representations To provide information in \enacated auditable

forms acceptable for S@L and legal purposes.

Communication representations (machine-processable — may include human-readable sections)

Representations for communications that fulfil Requesting o @uﬁn'g on a service.
specific business purposes N'®
Representations for communication of extracts of | GP to@ﬁunicaﬂons, communication
a clinical record bet@m cal clinical systems and the NCRS,
upRort of shared care between users at a local
%
e
Representations suitable as archival, backup aQw To support disaster recovery, migration between
transfer forms , systems or roll-back after data conversion.

Retrieval based representations (machine-processable views?)

Representations that support a ran fYetrieval | To enable real-time decision support.
requirements in relation to indivi tients.

Representations that support,a r}ge of retrieval | To enable epidemiology, research, clinical audit,

requirements related to po ons batch-mode decision support?2.

Representations that })port generation of To display all known allergies, adverse reactions,

selective views patient record (see current medications, vaccinations, immunisations

also Data di presentations) status, current problems/issues, quantitative
Z\) observation trends.

Storage representations (machine-processable)
htations in which clinical information is Proprietary storage schemas, NRCS and

oréd for use for the purposes identified above Secondary-uses repository schemas.

™ In practice, these representations may be 'virtual views' applied to a 'storage representation’ (i.e. the
system responds to queries as though a retrieval-based representation existed).

12 :Batch-mode decision support' involves analysing records of a population of patients for particular
markers that may indicate a need for recall for review of adjustment of treatment regime. This

is clinically relevant where a treatment regime changes based on research, evidence or published
guidelines. A routine recall system for immunisations or other preventive action can be regarded as a
simple case or 'batch-mode decision support'.
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Human Readable Representations
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Selection I [ [
erteria Report Display Capture
: 7 T
4 1

-

v
I
I

Retrieval
Representations
(virtual views

Communication
Representation
(inter-application)

[

[

Communication
Representations
(inter-application)

Other systems or
applications

Figure 3. Diagrammatic summary of the rel %ips between representational forms

Key to diagram

The set of repres tational forms of a particular type. These are assumed to be
ﬁ] representatiol @ on NHS CFH specifications (where they exist) but they may
also be augv%x’;ed by proprietary representations that fall outside the scope of

current NHS CFH specification.
LN CFH sp

%ﬂ cifications. The green arrows represent the rules for these transformations,

owing from data capture and inbound communications to various forms of retrieval.
The grey area represents the application area in which transformations occur

%Q between instances based on NHS CFH specification and proprietary storage forms.
The intention is that net result of these transforms should be equivalent to those
represented by the green arrows.

TWarea represents requirements for demonstrable (system independent)
@ $ ss transformation between instances based on different NHS CFH

)
The proprietary internal storage and functionality of a system comprising one or

' more tightly coupled applications. This is shown as a 'black-box' containing a
Storage . . .
storage representation. The storage representation may be proprietary but the

stored information must be transformable to and from other representational forms,

The flow or transformation of information between representational forms.

The broken line shows examples of proprietary information flows that may bypass
transformation and augment the specified common flows.

/

I
!

© Crown Copyright 2008 Page 19 of 74



4.2.2 Transformations between representational forms

Table 3 summarises the relationships between representational forms used at
different stages in the life-cycle — as illustrated in Figure 3.

To meet end-to-end processing requirements it must be possible to

Derive each form from its source form(s).
Use each form to generate its associated target form(s).

Table 3. Relationships between representational forms

Representations  Relationships

Human-readable representations ,(
N

Data capture Source: Application user.
Representations Typically supplemented by data display representations as cont r data capture.

Target: Storage representations and (indirectly) retrieval, @m?—readable and

outbound communication representations.

Data display Source: Storage or retrieval representations and (i@'@sﬁy)
Representations . it ~

p Target: Application user. ,O\~
Report Source:; Retrieval representations . §</
Representations | Target: Data display, printed reports Mg‘regated data analysis
Machine-readable representations N

Communication | Source (outbound communic@?ﬁf Storage or retrieval representations.

Representations | Target (inbound commun@m‘s): Storage representations and (indirectly)
retrieval and human [y representations.

Retrieval Source: Storage jepresentations and (indirectly) data capture and inbound
Representations | communicatighlepresentations.

Target: H@-«éadable and outbound communication representations

Storage SourAchgﬁ capture and inbound communication representations

Representations | ¢ Wtrieval representations and (indirectly) human-readable and outbound
((%unication representations.

No single r&entational form meets all requirements therefore these requirements
transforming data from one form to another. Although each

tional form may be specified to meet specific requirements it is also

im to consider the general requirements to support these transformations. If

(El at is essential in a target form is unavailable or ambiguous in the source form,

theAransformation process cannot be completed reliably.

In practice, there are many different use case specific variants of each of the type of
representations in Table 3. As a result, there is a requirement for a very large number
of different transformations. The task of creating and maintaining many use case
specific transformations is clearly unsustainable. The use of standards-based
information models and terminology reduces the scale of this problem. However,
unless the approach to terminology binding is consistent across all representations
forms information will still be lost in the resulting transformations.
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A shared model of the underlying meaning of items of clinical information is needed
as a common point of reference to enable the necessary transformations between
different representational forms. This shared model needs to encompass information
models, terminology and the bindings between them. This does not require that all
representational forms are equally detailed. Furthermore, the shared model need not
support every facet of local system functionality. The important point is that the
shared model should support transformation without loss of details that are relevant
to the purposes for which the information is being reused.

A practical first step toward a shared model is to ensure the way that terminolo
binding is applied to openEHR archetypes and templates is consistent with o@
NHS specifications. In particular, it should be possible to derive HL7 Clinic
Statement compliant representations that are aligned with templates used i
MIM*3. This requirement influences the nature of terminology bindh@/

Example — Symptom
A concept such as 'pain the left thigh' could be conveyed as a@JHL? clinical

statement containing a post-coordinated SNOMED CT expr@'

The simplest 'close to user' representation of this Would%:

78514002 | thigh pain | : 272741003 | laterality | = 00 | left |
The openEHR archetype for symptoms (see Ap X B:) has nodes that support a
multitude of different features; some of which Il modelled in SNOMED CT,

some can be represented by separate pre-capfginated finding concepts while a few
cannot be readily represented using SNO& CT.

One of the feature nodes is 'Locationyi y'. This means two alternative
representations need to be consid

The coded symptom nodﬁ\co Id be populated with the SNOMED CT
expression above; or

The laterality couldﬁexpressed in the 'Location in body' node.
Another option is to u e general concept for pain and specify the site and

laterality in the 'L in body'. This could be resolved to the following valid post-
coordinated S CT expression.
2225 ain | : 363698007 | finding site | =

000 | thigh structure | : 272741003 | laterality | = 7771000 | left | )

13 This reference to HL7 Clinical Statement is inclusive of Clinical Document Architecture Release 2
(which is build of Clinical Statements). The resulting HL7 instances should also be compliant with the
HL7 DSTU "Guide to the use of SNOMED Clinical Terms® in HL7 Version 3" with exceptions based on
current NHS CFH conventions (e.g. NHS CFH uses observation.code rather than the recommended
attribute observation.value for SNOMED CT clinical finding concepts).

“ The examples SNOMED CT expressions are shown using the SNOMED CT compositional
grammar. However, in current HL7v3 messages these expressions would be represented using the
CD data type. The compositional grammar is shown here because it is clearer and shorted though
logically identical.
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The same approach can be followed for severity and onset which also have separate
nodes in the openEHR archetype. However, it is not entirely obvious if ‘current
intensity’ (in openEHR) is correctly interpreted as severity.

22253000 | pain | : 246112005 | severity | = 255604002 | mild |
,263502005 | clinical course | = 61751001 | gradual onset |
363698007 | finding site | = (68367000 | thigh structure | : 272741003 | laterality | =
7771000 | left|)

Example - Procedure

A concept such as 'reduction and internal fixation of fracture of the left femur' w
be conveyed as a single HL7 clinical statement containing a post-coordinat
SNOMED CT expression.

The simplest ‘close to user' representation of this would be'®:
86975004 | internal fixation of femur |:272741003 | laterality | = @) left |
t

The openEHR model seems to have a significantly different le ail. It can
clearly be used to construct detailed operative notes (e.g. a@y ‘openEHR-EHR-
ACTION.caesarian_section.v4draft). However, the facilities ecording a procedure
in a summary using (e.g. archetype 'openEHR-EHR-IT, REE.procedure.vl’) do
not include a specific node for location or laterality. T ore it would seem that the
only viable option for expressing the procedure ir& mary is to bind the post-
coordinated expression in the procedure note. Fhis‘s not a problem, in fact it

simplifies matters by removing alternative opti or representation. However, it
does differ from the case for symptoms (s vious example).
Several semantically equivalent SNO T expressions exist and would be

permitted in the HL7 message. For :@ le, the following expression uses a more
general procedure and explicitl grs to the procedure site.

239293007 | internal fixad f fracture | :405813007 | procedure site - Direct | =
(71341001 | bone st e of femur | : 272741003 | laterality | = 7771000 | left | )
The most complete for% luding context) is shown below.
71388002 | pro : {260686004 | method | = 129371009 | fixation - action |
,363700 'rect morphology | = 72704001 | fracture |
,4058 | procedure site - Direct | = (71341001 | bone structure of femur | :

1003 | laterality | = 7771000 | left | )
004 | using device | = 31031000 | orthopedic internal fixation system |

The s@cance of this fuller form is that it enables other refinements. For example
the g device' attribute could be refined to [ 424226004 | using device | = 63289001 |

r@t} ail 1.

® The examples SNOMED CT expression are shown using the SNOMED CT compositional grammar.
However, in current HL7v3 messages these expressions would be represented using the CD data
type. The compositional grammar is shown here because it is clearer and shorter though logically
identical.
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4.3 Retrieval requirements

4.3.1 Retrieval requirements as the driver for terminology binding

Section 4.2 describes how requirements associated with different stages in the life-
cycle of clinical information result in the same information being represented in
different ways. It also points out that terminology binding needs to support loss-less
transformation between these different representational forms.

Analysis suggests that the primary driver for terminology binding should be suppoxt
for data retrieval requirements. The rationale for this assertion is that retriev %
required for all types of information reuse (display, reporting & analysis, degi

% Esa o}

support and communication). Thus the value of capturing and storing infor n
depends on effective support for retrieval.

4.3.2 Types of retrieval requirements 0

Several different types of retrieval requirements need to be co d (see Table 4).

The simplest requirements for retrieval can be met without @ rolled terminology
and can be ignored when considering terminology bindi

On the other hand, effective content-based selective
computer processable representation of the meani
terminology with rich semantics (such as SNO
meet these requirements. However, the abilit
must be assisted rather than impeded by
information model.

al requires consistent
clinical content. A controlled
) is one of the tools required to
make full use of the terminology

y it is bound to and used in an

For example, consider a retr'e@tquest to determine if the patient has a
family history of asthma. <

If the information 'Sﬁoffers several distinct structures with which to
represent family hiStory information all these will need to be explored.

represent ers to be used in ways that do not clearly indicate whether

If terminologé binding is too loose, it may allow SNOMED CT concepts that
these vs\f ily history or conditions present in the patient.

Itt ogy binding is too constrained it may not permit some disorders
corded in the family history.

The acj \ for any approach to terminology binding is the extent to which is
sup onsistent content-based selective retrieval.

O
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Table 4. Types of retrieval requirements

Retrieval requirement

Examples

Simple retrieval

Selection of a note or document based on
selection criteria such as patient, author, clinical
service type or location, dates.

Simple redisplay of notes or documents during a clinical
encounter.

Legal and audit requirements for record retention and

Content-based selective retrieval

manual review.
r\s ’

Selective retrieval from the record of a patient
using content-based criteria.

Content-based criteria include:

Displaying and highlighting specific informatio %ﬂivfrom
one or more notes about a patient (e.g. allerdies, significant
past, family history, etc). R

Presence or absence of clinical content
(e.g. problems, disorders, allergies,

Enabling decision support tools to dete R the presence
or absence of significant factors‘in@' nt record.

history, risks, symptoms, signs,
investigation results, medication,
procedures including surgery and other
therapies).

Associations between clinical content
items (e.g. asserted associations such
as causality and temporal relationships
such as co-occurrence).

Including clinical informa ssage or other

tiond
communication (e.g. tran@g a summary or a record
extract, including releyant irfermation with a request,

referral or speciali Qﬂ')

Selective retrieval from records of members of a
population using content-based criteria.

Content based criteria of the types noted a

Cl

&
<\

i@%@es identifying patients who may benefit from

) llowwup, review, specific investigations, preventative care
\Qr'thanges in treatment.

bovi
may be used to select a sub-population. Sir@
criteria may be applied to analyse a populatio

or to compare different selected sub-pepu

esearch uses such as analysis of outcomes for particular
/Research h lysis of outcomes for particul
conditions and also to identify patients for trial and control
groups in prospective trials.

Epidemiology uses such as detection and analysis of
epidemics and other population wide health factors.

Management uses such as clinical audit and service
planning and risk monitoring.

Educational use such as providing access to representative
case studies.

© Crown Copyright 2008

Page 24 of 74




4.3.3 Retrieval requirements and data capture preferences

A retrieval driven statement of 'data content' requirements can be expressed as the
set of questions (or types of question) that it should be possible to answer.

The test of whether a 'data content' requirement has been met is whether it is
possible to answer relevant questions:

Consistently — as far as possible independent of source of data;
Completely — no false negatives;

Precisely — no false positives; Oé

Efficiently in terms of:
o Usability — ease of expressing retrieval requirements in a processab, e'fb( ;
o Performance — timely responses (e.g. real-time for decision suppgrt).

The possibilities for retrieval are limited by the amount and detail ofs ation
captured and by the extent to which this is represented in a processable form.
Different representational forms can enable adequate retriev specific purpose.
However, to meet the overall requirements for the EHR it s)@ﬁ e possible to pose
guestions in common forms — thus, while the results m e dependent on whether
data was captured, they should not depend on how t a was captured.

The information required to answer these questio;@s be derived:
ich

From one or more clinical encounters durin different data capture tools are
used to meet the requirements of particu% vironments.

By communication from another applicéti here the data was first captured.

These different sources of data captur uld not impact on the ability to retrieve it
(see example in Figure 4). This do equire the forms in which information are
captured, stored or communicated& e identical. However, information from various
sources does need to be transf&@ed into a common view that responds consistently
when interrogated by clinical ries. This implies that terminology binding should be
consistent across all data%&ure environments and throughout communications
between different appllscgtllo S.

The question 'has the patient had a rash in the last ten days?' should be answered in the
affirmative, independently of the way in which the rash was reported and recorded.
For example it might have been captured ...
0 Asarecord of an adverse reaction to immunisation.
As arecord of an adverse reaction to a drug.
As a symptom or complaint reported by the patient in a general encounter
As a finding recorded during examination.
By the patient clicking a check box on a pre-immunisation review form.
Communicated from an immunisation clinic to a GP system.

O O O0OO0OOo

Note

Some questions may also be concerned with provenance of the information (i.e. who reported the
rash). However, for the purpose of this example the assumed requirement is to identify any report of a
rash — not necessarily one specifically seen by a clinician or stated to be an adverse reaction.

Figure 4. Examples of alternative ways to capture similar information
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5 Overlaps between information & terminology models

The semantics expressivity of the terminology model inevitably overlaps with the
semantics of the information model. This creates alternative representations of
similar meanings. In many cases, it is sensible to prefer one representation and
deprecate or prohibit others. However, there are some cases in which alternative
representations of similar information may be useful or unavoidable. These fall in a
‘grey zone' where the relative merits of terminology and information models are finely
balanced or are dependent on specific use cases. Coded information items that%
within these overlaps should be defined in such a way that fully automated a@ SS-
less transformation is possible between the two. @

Between any pairing of a structural information model and a terminology el, there
are almost certain to be either gaps or overlaps. In some cases, ther Wbe both
gaps and overlaps.

A gap exists where the terminology does not provide a coded@wsentation that the
information model presumes can be coded in a particular W%

For example, if an information model assumes t e terminology can
distinguish between "fracture of the left tibia "fracture of the right tibia" but
a chosen terminology does not support thi \}\

An overlap exists where both information mod terminology model have ways of
expressing a similar aspect of meaning.

"family history" and specific cq expressions in the terminology are able

For example, where an informati del structure exists for representing
to represent family history. &
&

Most gaps are likely to fall fairl ly in either the terminology or structural model.
There will be gaps in SNOM content coverage and these will need to be
managed through the NH inology Service and IHTSDO request submission
process. There may be gaps where archetypes need extending to include additional

attributes for text, dat numeric values.

There are many
overall challe ;

ial overlaps and these present significant challenges. The

to ensure that this overlap does not result in loss of processable
e information. This may be achieved either by selecting a single
approac ch type of overlap or by defining alternative approaches in such a way
that fulipndutomated and loss-less transformations are possible between alternative
per representations.

O
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5.1 Alternative approaches to resolving overlaps
The areas of overlap are illustrated with examples in Figure 5. The illustration divides

to overlap into three parts representing different decisions that may be made about
particular types of overlap.

Preference based resolutions

Some types of overlaps are best managed by a terminology-led approacl%
Some types of overlaps are best managed by a structure-led approa
These preferences depend on the relative strengths of the approaches a a
according to the type of overlap. Agreeing a preference may be necessa avoid
situations where loss-less transformation would otherwise be intracta r
impossible. C)
Dual approach based resolutions %
Some types of overlap may be better managed by g@ e that is specific to

different use cases
If it is possible to perform tractable loss-less transfor Q‘E then it is feasible to
permit alternative approaches. This is useful if the qpidm approach is dependent
on variable factors such as the level of detail th s to be captured in particular
situations.
Some organisational challenges arise frongsbecating features of an approach that
may be needed in other circumstances (e.g\when SNOMED CT is used with a
different information model or when R is used with a different terminology). In
these cases, the advocates of eac oach may be disinclined to support the
necessary compromises. Howeyeryrom the perspective of the NHS it is essential to
ensure that there is an agree {proach which effectively balances and builds on the
strengths of the different ¢ ent standards.

Other approaches

A more complete r
model and a ter
are described j
Version 3".

options for dealing with gaps between an information
I0gy model were explored during the HL7 Terminfo Project and
appendix to the HL7 "Guide to use of SNOMED CT with HL7
5 shows the general options identified in that document (revised to
HL7 to any information model).
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~

Terminology model

Te

(structural options deprecated)

)

rminology options preferred

Terminology model

Specific concepts:
For example, diseases, symptoms, signs, procedures,
drugs, etc

Semantic relationships between concepts
For example, relationship between "viral pneumonia”, "lung",
"virus", "infectious disease".

Representation of constraints on use of terminology %

For example, concept model and value-set definit]
formalism.

Grey area
(preference unclear or
dependent on use case)

Structural options preferred
(terminology options deprecated)

Structural model

Terminology model preferred

Constraints on combination of concepts_in iRgtances
including abstract model of post-coordihgtion and
permissible attributes and ranges for rgfinement of

concepts in specified domainsQr
For example, restrictio \ ding site" refinement of
"appendicitis”, convenl@m representation of

laparoscopic va‘ri@gf procedures.

Grey area >N
Representat|o ohtextual information related to
mstances I situations

ple family history, presence/absence, certainty,
% ) past/current, procedure done/not-done, etc.

Re tation of additional constraints on post-
ﬁnanon of concepts for specific use cases
For example, constraints on terminology use specific to
immunisation and related adverse reaction reporting.

Structural model preferred
Representation of relationships between distinct instances
of record entries and other classes

For example, grouping of record entries related by timing,
problem or other organising principals.

Structural model

Attributes with specific data types
For example, dates, times, durations, quantities, text
markup.

Identifiable instances of real-world entities
For example, people, organisations, places.
Overall record and/or communication architecture
For example, EHR extract, EHR composition, openEHR
reference model, CDA documents, HL7 messages.
Representation of constraints on use of particular classes
or attributes in given use cases

For example, formalism for templates applied to constrain
openEHR archetypes or HL7 CDA documents.

Figure 5. Summary of terminology and information model coverage and overlaps
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Table 5. General approach to options for dealing with overlaps

TR

Terminology
representation

TO(D)

Terminology
representation

TO(O)

Terminology
representation

TP

Terminology
representation

Required Option (and is Option (but is | Prohibited
Included) Omitted)
IR Generate, validate | Generate HL7 No overlap Manage
Information and combine dual | representation (if unconditional
model representations not present)
representation Validate and
Required combine dual
representations S
10(1) Generate Validate and No overlap 1 M&ﬁge
Information Terminology combine dual \>§Knditional
model representation (if | representations prohibition of

representation
Optional (and

not present)
Validate and

)
o)

Terminology
representation

is Included) combine dual

representations Q§
10(0) No overlap No overlap @z‘ No
Information Q\information information
model &
representation Q‘
Optional (but Q
is Omitted) Q

D

IP Manage REgE No No
Information unconditional /c'\@itional information information
model prohibition of HL rohibition of HL7
representation | attribute/struc attribute/structure
Prohibited

Note: This table is derived from an ™IE contributed by the author of this report to the HL7 Terminfo project.
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6 Structural and semantic units

6.1 Binding granularity and complexity

An important starting point for any type of terminology binding is to decide which
types of information model artefact should be bound to which types of terminology

component. The underlying issue is the appropriate levels of structural or expressive
granularity at which it is rational, practical and useful to assert bindings.

There is a temptation to consider only the simplest case — a single field (or no
template and the corresponding code (or set of permitted codes) in the termi
that might be used to populate that field. In practice, this is a huge over-simglification
which, if followed, would fail to deliver the potential combined benefits of?'ucture
plus terminology.

Different structure and terminology combinations can rep:@ﬁthe same

meaning.

The range of possible ways to express information V\@)jlfferent levels of
structural and terminological granularity is even r if representation of
similar (possible less precise) information is a sidered.

The most common retrieval requirements 6{ find similar information rather
than precise matches.

The same SNOMED CT expressior@diﬁerent structural element may have
a significantly different meaning

SNOMED CT allows subsumption er relationships between concepts to be
used to determine similarity betw different terminology expressions. However, this
depends on consistent use of tl'&te minology.

Two requirements th ate to similar information may be met using different
structures. In this casg, the ability to determine equivalence and subsumption
using SNOME ‘GI/reIationships may be significantly reduced (see Figure 6)

0 Thedikely result of this is to overlook statements that should be
r d as satisfying a retrieval requirement (‘false negatives').

issue can be addressed if the terminology binding encompasses
\ e structural alternatives in a consistent way. This is not possible if the
binding simple relates one node to one code.

O IEhe same SNOMED CT expression used in different structures may mean
different things as a result of contextual information in the information model
(see Figure 7).

0 The likely result of this is to incorrectly include statements that should
not be regarded as satisfying a retrieval requirement (‘false positives').

0 This issue can be addressed it the terminology binding allows
information from different structural elements to be assembled into a
post-coordinated SNOMED CT expression. Such an expression can
explicitly represent the contextual inferred from the structure and
supports more precise subsumption testing.
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Therefore, consistent and effective reuse of information requires terminology
bindings that can reference multiple nodes in the structural modes and sets of
terminology components of varying levels of complexity. The tables in Section 6.5
and 6.6 provide more details on the ranges of information model artefacts and
terminology components that may need to be bound to one another and the types of
relationships between them.

This archetype fragment allows past- ‘O« Clinical History [0..7]
history to be expressed. E-[J<E A check list for specific health conditions [1]
=-0O& data[1)
One of the options that can be selected is E-[Jts Past medical history [0..] AN
asthma. =-ts Condition[1.]
= Past medical history [0..1
This node on its own would probably be o D%m Dbl Typey1[ !
codedas | il O [Diabetes Type 2
[195967001 | asthrma] | i e O Hypeitension

In the surrounding context would acquire

the situation past history.

417662000 | past history of clinical finding | :
246090004 | associated finding | =

195967001 | asthma| | k. O Malignancy
----- Ol Past medical histary [0..7]
Or with the context expanded. ,Q( v

243796009 | situation with explicit context | : (§
{ 246090004 | associated finding | = 195967001 @n |
,408729009 | finding context | = 410515003 | knegun present |
10

,408731000 | temporal context | = 410513 ast |
/408732007 | subject relationship conteXtT %10604004 | subject of record | }

The same archetype fragment includes a fjere-general option to express any type of ‘Past medical
history' (using the node at the bottomﬂe lustration above). Logically there is no reason why this
could not be coded with [195967h a] or with a more specific expression such as [389145006 |
allergic asthma . Either of these #ggpr€séntations should return true to the question of 'does the patient

have a past history of asthm{?'
A V4

Another archetype useg iq fe"same - O Conelusions [0.1]
template allows a diagnosis to be =00 & Diagnosis [1]
specified. Clearly/dSthma is a possible =014 stcture [1]
diagnosis . B-[AE Diagnosis[1]
' @  [JEH Status [0.1]
Atthe ti record the 'diagnosis' I Date of initial ansst [0.1] DATE
impos ecific temporal context (i.e. r E EIT'IclaI dE[SDCf;IIi“E'" [0.1]
i i etiology [0..
this ent condition). - @[t Clinical staging [0..1]
I-ﬁubver, implicitly following this O detall]
diagnosis the patient has a 'past history of #-[] <& Differential diagnoses [1]
asthma'. Therefore, this is another -]« Problem or issue [1]
F-[] & Diagnosis [1]

representation should be retrieved by the —
question 'does the patient have a past
history of asthma?'

Figure 6. Similar information represented in different structures
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This archetype fragment repeats the first | ‘LI €& Clinical History [0.1]

illustration in Figure 6 in which a past EID.E A check list for specific health conditions [1]
medical history of ‘asthma’ is recorded E".Dil:l f::tapmt —

using a selection from a list of disorders. B E!---I:I'has Crgid:ﬁjn ['13__2;9[ L

This node on its own would probably be = BB Past medical history [0.1]

codledas 1 i O Diabetes Type 1

(195967001 | asthma] | [Jc Diabetes Type 2

In the surrounding context would acquire

the situation past history. N\
417662000 | past history of clinical finding | :
246090004 | associated finding | =
195967001 | asthma | .
----- O Malignancy

Orwith the context expanded. | =+ — Ol Past medicd T’J'}' 0.1
243796009 | situation with explicit context | : \\U)

{ 246090004 | associated finding | = 195967001 | asthma | \Q‘

,408729009 | finding context | = 410515003 | known present | C)

,408731000 | temporal context | = 410513005 | past |

,408732007 | subject relationship context | = 410604004 | subjg€t, ot record | }
This archetype fragment allows family- =€ Family History [0.1]
history to be expressed. E-[J«E A check list for specific health conditions in a

. . EIDi data [1]
One of the options that can be selected is % Mo family history of note [0.1] BOOLEAN
asthma. =-[1'te Family history [0.%]
This node on its own would probably be = Etl_"_l Sng'gi;iﬁ'?ng?f's -1
coded as < ----- = [Diabetes Type 1
[195967001 | asthma | Q ..... [ Disbetes Type 2
C . I = Hypertensian

However, in this case the surround@ _____ =" Ischagmic Heai Disease

context states this is family histor
281666001 | family history o%order

----- O Malignancy

——

.246090004 | associSt\ ding | =
d

195967001 | asthﬁd
Or with the conte}t@g ed.

243796009 | si vith explicit context | :
{ 4 | associated finding | = 195967001 | asthma |
009 | finding context | = 410515003 | known present |

31000 | temporal context | = 410512000 | current or specified |
08732007 | subject relationship context | = 303071001 | person in the family | }

-Q.
Notey

The structures used to represent past history and family history also have the facility to indicate negation (i.e. 'no
past history of asthma' or 'no family history of asthma’) or degrees of uncertainty. These meanings differ
profoundly. For safe processing this information must not be lost in terminology binding or subsequent
transformation.

Figure 7. Different information represented in similar ways
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6.2 Describing structural and semantic units

In order to form a shared view that supports information reuse, we need a solution
neutral way to talk about the units in a structure model to which a SNOMED CT
expression may be usefully bound. Many of the potential words and phrases we
might use are already laden with specific meanings related to a particular
methodology. The following notes are an attempt to address this challenge in a way
that enables a shared of different levels of semantic granularity which may be found
in different models of electronic clinical records. %

its of

An electronic clinical record can be considered to be divided into separal
information (variously referred to as 'record entries' or ‘clinical stateme»(a hich

have an indivisible meaning that approximates to a single sentence* terance
in human language. \/
o0 To avoid confusion with existing names used in openE d HL7 these
units of information are referred to in the following s as 'hr-units'

(health record units).

o Similarly, the indivisible meaning that approxi@s to a single sentence or
utterance is referred to the 'hru-clinical'.

Each 'hr-unit' logically contains®’ references t \%}cular people, dates, times and
may also contain references to other 'hr-uni

0 These references are not consi @as part of the 'hru-clinical’ but are
essential to its interpretation.

‘hru-clinical’, but to be i ted each needs to refer to an identified
subject and may alsgﬁ to related 'hr-units' (for example in the second
case it may be rel rough the structural model to the associated
diastolic blood e)

"[subject Wcord] has asthma" -
"[sug@ record has] systolic blood pressure of 120 mmHg".

0 The %sentation of these references is determined by the structural
in ion model.

&\

¥ Wirefe a sentence can be readily subdivided into two sentences without changing the meaning of
the=pair of sentences, then the unit is that subdivision. For example, "the patient has asthma and
hayfever" can be restated as "the patient has asthma" and "the patient has hayfever" without loss of
meaning.

For example, each of tf:egfﬁ%ing quoted phrases expresses the

Similarly, where the sentence includes detailed description of an entity this may be separated into a
separate unit to fit the information model. For example, "intramuscular injection tetanus toxoid 0.5ml"
can be divided into a unit that represents the action of inject and another that represents details of the
substance administered.

7 The phrase 'logically contains' is used to imply that it may either contain the specified information
directly or by reference (for example the patient may be identified by a surrounding container rather
than within the 'hr-unit’).
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Each 'hr-unit' may contain a human-readable textual rendering of the 'hru-clinical’

o0 This may be required for medico-legal reasons or to add detail to a coded
representation. Otherwise, it is not essential for the 'hr-unit’ to contain an
explicit textual rendering, as this may be derived from other
representations of the 'hru-clinical'.

Each 'hr-unit' may contain a coded representation of the 'hru-clinical'.
0 This coded representation may:
Completely encapsulate the 'hru-clinical'; or

Provide a label for a value which, when populated with other dat @ as
a numeric quantity or range, fully expresses the 'hru—clinica\!‘&
t-

Provide a less detailed representation that is expanded bw
e

0 The extent of this coded representation is determined
model.

Each 'hr-unit’' may contain additional information to supp@ent the textual and/or
coded representations. This information may includeQLe nces to particular
people, dates, times, quantities, images. Q/

rminology

© Crown Copyright 2008 Page 34 of 74



6.3 Structural options for representing terminology elements

The underlying 'hru-clinical' of each unit of information can be represented in various
ways in a structure information model.

One approach is to support native SNOMED CT expressions directly in an
information model structure.

For example, a post-coordinated expression could be used in the code value
attribute of an HL7 Act (Figure 8) or a text element in an archetype (Figu

271807003|skin rash|: C)
363698007| finding site [=5742000]| skin structure of forearm | Q‘
,272741003| laterality |=7771000] left |
,246075003| causative agent [=333621002| tetanus vaccine | %

,246112005] severity |=255604002| mild |

Figure 8. Using a SNOMED CT expression™® to repr@(he finding directly in HL7v3

«openEHR-EHR-EVALUATION»
FindingSct

description
expression

271807003|skin rash|:
363698007 finding site [=5742000] skin structure of forearm |
,272741003| laterality [=7771000]| left |
,246075003| causative agent |[=333621002| tetanus vaccine |
,246112005| severity |=255604002| mild |
N

Figure 9. Usin MED CT expression to represent the finding directly in an archetype

O
&
C)O

18 In these examples, the full form of the text including identifiers and terms is used. The terms are
optional and may be removed if they are not required for operational or medico-legal reason.
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An alternative approach is to use multiple elements in the structural model to
represent different facets of the coded 'hru-clinical'. This is compatible with a

terminology view, provided that each element is explicitly bound to a specific concept
model attribute.

For example, separate data points could be used for each of the required
attributes as shown in Figure 10.

«openEHR-EHR-EVALUATION»

Finding %
Elﬂdng_mm ——| 271807003|ski h O
Finding_type ——— | | Iskin rashi | \
Finding_site | 5742000 skin structure of forearm | | &

e e | (e \5\’?\
\

| 255604002 mild | |

\| 333621002] tetanus vaccine | | C)\z

Figure 10. Using specific information structures and binding t 0 SNOMED CT semantics

In these simple examples, each of the approaches c resent the same
information and can be readily transformed to ong@f he other forms. In all cases, the
instance data is represented in a flat ‘close-to-ySgr' form which can be converted to a
normal form using the transformation rules 5@ ied by SNOMED CT.

The differences between these approache&become apparent when considering
other factors such as:

Value-sets, constraints andQ)ert model alignment;

Ease of requirements ring;

Relationship to clinj er interface design;

Consistency of trw;formation rules across different models;
Scalabilitya& aintenance.

The following ns discuss each of these topics and the impact these have on
evaluation %@ ent approaches.

The prinei onclusion is that specifying a particular structural approach of the
type ribed in this section is in itself insufficient to deliver an effective, consistent
an able terminology binding.

ion 5 recommends approaches that address these issues, while leaving some
aspects of these structural questions open for further discussion.
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6.4 Factors to consider in assessing alternative approaches

6.4.1 Value-sets, constraints and concept model alignment

The use of each attribute (or attribute bound element) needs to be appropriately
constrained.

Simple use case specific constraints can be represented as independent value-sets
which may be specified explicitly (e.g. as a list) or intensionally (i.e. a set of rules that
determine membership). Where value-sets are specified in relation to SNOMED &7,
it is recommended that these should be represented in the ways specified by é
SNOMED CT documentation (i.e. using either the Subset Mechanism or th \O
proposed RefSet Mechanism). '{

Both these mechanisms support simple subsets as well as m
hierarchical navigation sets. The RefSet Mechanism contai
enhancements, including provision for more effective versj

and greater flexibility. \Q‘

The simple value-set approach does not take account of geancept model which

sophisticated

anagement

may specify additional constraints that are dependent er concepts selected for
inclusion in the same 'hr-unit'.

A minimum requirement is to conform to the gene&\lggnstraints in the concept model
(e.g. to prevent use of attributes that are not itted for concepts in a particular
domain and to limit the range of values tha e applied to an attribute to those
permitted by the concept model). Q

For example, a finding canno efined with the 'method' attribute (with
values such as 'excision — . However, it can be refined with the 'finding
method' attribute (with vafuesssuch as 'by auscultation’).

A slightly more sophisticate lementation would further constrain the ranges to
those that are compatible wyi e definition of the chosen concept.

For example, i he)inding type is 'liver failure' it cannot be refined by a finding
site other t t\L er structure' and cannot be assigned a 'laterality’ attribute.

Validating thes in 'hr-unit' instances is straight forward if the 'hru-clinical’ is
expressed u single slot containing a SNOMED CT expression. Otherwise it
requires thé ing between each of the separate slots and the relevant attribute of
the co odel to be explicitly recognised.

6.4 e of requirements gathering

q% ay in which requirements are gathered does not necessarily need to reflect the
form in which the content is represented (either in storage or at the user interface).
However, a user-friendly approach to requirements gathering does need to be linked
to options that can be effectively implemented.

Therefore, the type of tools used to design structural constraints should be linked to
the relevant SNOMED CT concept model constraints. In particular, the available slots
for coding the 'hru-clinical' should be bound to relevant SNOMED CT attributes and
the value-set available for the populating these slots should be limited to those
appropriate for refining other concepts in the 'hru-clinical' and should not be specified
independently.
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6.4.3 Relationship to clinical user interface design

Decisions made during requirements gathering are likely to influence the design of
the clinical user interface. However, where SNOMED CT is used to specify the 'hru-
clinical' this aspect of the user interface should be sensitive to the concept model.

For example, selecting a particular concept from the value-set available for
one field on a screen form, should appropriately constrain the available
options for the user to refine that concept. These constraints should apply in
addition to specific constraints in the archetype or template.

6.4.4 Consistency of transformation rules across different models Q
mon

There are established rules for transforming SNOMED CT expressions to
'normal form'. The same rules could be applied to values stored in separw's Iots
related to an archetype. However, this requires an additional step bindingthe specific
slot in the archetype to the appropriate SNOMED CT attribute. @9

This is not particularly difficult if a) the archetype slot has a on gAe relationship
with a SNOMED CT and b) the value-set is constrained in g;nce with the
concept model rules for that attribute. However, if these fthese provisions do
not apply, then: &

Provision (a) may be broken by use of the SQ{ chetype slot for
representing types of refinement which m egarded as similar by the
archetype designer but which differ in OMED CT concept model.

For example, the attributes r?ﬁ d', 'finding method' and
'measurement method' h ifferent meanings in SNOMED CT but an
archetype designer Wité%bpropriate guidance might allocate a
single slot 'method'. %

Provision (b) may be br y permitting values that are not appropriate to a
given attribute or Wh'c®e inappropriate to that attribute when applied to a
particular concept. é

For exa a slot considered equivalent to the SNOMED CT attribute
'met rmits the value 'laparoscopic'.
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6.5 Summary of options for granularity of terminology binding
6.5.1 Structural granularity of information model artefacts

The tables in this section identify different factors related to structural components
that may influence the way in which binding needs to be expressed.

Table 6. Structural factors in terminology binding (part 1)

Factor Description
1node | Asingle node in a template or archetype that contains information with a meaning that can be
represented by a terminology expression. %
The values applied to each node may be specified in different ways. O
Values
LIST A template may specify a fixed list of values. Each item in the list kvi‘b
different single terminology expression.
DOMAIN A template may specify a general type of concept domain
expressed. The terminology hinding specifies the set of.pessiple expressmns
that can populate this node. N
2 nodes | Two nodes in a template or archetype that when considered togethér a meaning that can be

represented by a single terminology expression.

There may be different types of relationship between these

the template and the values

applicable to each node may be specified in different waysy,\(_

Relationships

pad

Parent-Child A node and a descendant node tha, When considered together, have a meaning
that can be represented by a @%gy expression.
For example, the parent ify contextual information such as family
history and the descendant may identify the disease.

Siblings Two nodes that are dgs¢endants or a common node that, when considered
together, have a @ g that can be represented by a terminology expression.
For example, one{may specify a symptom and another whether it is present or
absent. &

Values

LIST

Both?emplate nodes have a specified fixed list of values.

rmindlogy binding may be effected either:

KH) By identifying a binding for each item in the cross-product of the two
N lists; or

By identifying bindings for each of the nodes and the way that these
relate together in the terminology expression.

M@

PNIE

One template node has a specified fixed list of values. The other node is
specified as a code within a specified domain.
Terminology binding should specify:

a) The value set of terminology expressions for the domain limited node;
and
Rules that determine how the meaning from the fixed list modifies the
resulting expression.

b)

DOMAIN

Both template nodes specify a general type of concept domain that can be
expressed.
In this case, the way values are selected for the two nodes may create a huge
range of possible meanings. Terminology binding is only practical if it is possible
to specify:

a) Avalue set of terminology expressions for each of the nodes; and

b) Rules for combining the two resulting expressions in a rational manner.
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Table 7.

Structural factors in terminology binding (part 2)

Factor | Description
3+ Three or more nodes in a template or archetype that when considered together have a meaning that
nodes | can be represented by a terminology expression.

There may be different types of relationship between these nodes in the template and the values
applicable to each node may be specified in different ways.

Relationships

Par-Children

One node may have all the other relevant nodes as its descendants. N

Nested
GP-Par-Child

One node may have another node as a descendant and that node may hav

Siblings

or more other nodes as its descendants. N
AN

Values

All the nodes have a common ancestor node.
b\‘

LIST

Each of the template nodes has a specified fixed list of values. \)
Terminology binding may be effected either;
a) By identifying a binding for each item in the cro @uct of all the lists;
or
b) By identifying bindings for each of the nodés he way that these
relate together in the terminology exprgssi

MIXED

Some template nodes have specified fixed lj lues. The other nodes are
specified as a code within a specified do
Terminology binding should specify:

a) The value set of terminokqi

ressions for each of the domain limited
nodes; and

b) Rules that determi@bhe values from the fixed lists modify the

resulting expression,
and if more thdndwe nodes are domain limited
c) Rules fr@ pining the expressions resulting from the domain limited

nodes,

DOMAIN

N b

ode specifies a general type of concept domain that can be
at node.
e way values are selected for the two nodes may create a huge

express

In this%

range of possible meanings. Terminology binding is only practical if it is possible
s a)

Each templa

A value set of terminology expressions for each of the nodes; and
Rules for combining the resulting expressions in a rational manner.
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Table 8. Additional structural factors in multi-node terminology bindings

Factor Description

Split nodes Where two or more nodes provide the meaning for a single terminology expression, it is
possible that some nodes in the template may be involved in two or more terminology
bindings.
There are several possible relationships between these shared nodes and these may
affect decisions on where in the structure a derived expression should be bound or
represented.
Relationship
Shared parent A parent node may be involved in separate terminology bindings in ‘;
concert with a different descendant node (or set of nodes). For Y
example, if a node specifies differential diagnosis and contain
different representations (one list limited and the other do ﬁ&und
the parent node is separately bound to both nodes. . m%“
Split siblings Some sibling nodes may be involved in adding detail,to “oncept
(e.q. severity might be combined with a finding co il a single
binding) while other sibling nodes express add%’ information
expressed as a separate terminology expr&.\)’o\ e.g. exacerbating
factors).

L4

)

Dependent Where two or more nodes are relevant to terminology bi%the value applied to one
value sets node may alter the rational set of values applicable t % er node (for example, it
would be rational to apply laterality to pneumonia 0 appendicitis).

The SNOMED CT terminology model supports_this,type of dynamic constraint on post-

coordinated expressions. However, if the te provides separate nodes for these
items of data, the terminology binding % to adapt to the underlying concept
model.

Note: This is not about what it iﬁﬁl, sensible or correct to say' (i.e. knowledge
related) but what it is logically p le to say (i.e. based on concept definitions).

Domain Itis possible that some dgmaihconstrained nodes will permit the inclusion of expressions
overlap that specify detailed i tion for which the template also provides a specific node. (For
example a templat provide a node for disorder and a separate node for body site.

Some conditions a fixed body site - 'appendicitis' and SNOMED CT also supports
localizing @gmg to a site using a post-coordinated expression.)
In w s, terminology binding might specify rules for either automatically populating

or,omitting nodes that have values implied by the expressions in another node.

\%
&
C)O
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6.6 Expressive granularity of terminology components

The tables in this section outline the terminology related factor that may be involved
in binding to the structural components summarised in the previous section.

Table 9. Terminology factors in binding to structural models (part 1)

Factor Description
Expression The SNOMED CT expression bound to a node or set of nodes will consist of references to
complexity one or more SNOMED Conceptlds. The range of potential complexity is summarised belov

Pre-coordinated

An expression consisting of a single conceptld

Post-coordinated
(minimal)

fa\
An expression consisting of a conceptld with one or more r Wts
specifically allowed by the template (e.g. laterality, severity):

Post-coordinated
(Full)

odel and
inding but is

Any expression that conforms to the SNOMED CT conc
falls within the concept domain specified by termin

not otherwise restricted.

These expressions may include nesting. _~y

Expression forms
and transformation

The form of the expression bound to a e structure would
usually be the lightweight form referredito in'SNOMED CT documents

as 'close-to-user form". %
The 'normal form' that is optimi retrieval is not recommended
tion for a variety of reasons'.

for primary storage and comr

Representin
situations
and context

g9

o

The SNOMED CT expression bound to a node
information about a finding (including diagn
of the relevant situational context.

ehof nodes that are intended to convey
procedure may include representation

2N

Explicit context

K

- tath be represented either in its full form using the
relevant se@) ext attributes or by using a high-level concept in
the rele jtuation with explicit context' hierarchy and refining this
with mopriate ‘associated finding' or ‘associated procedure'.
The latter approach provides a shorter, clearer expression in many

, but there are some aspects of context that current still require
the longer form.

The explicit co

Default context V‘

N

Pt is also possible to use the default context 'present' and ‘done'
without stating this explicitly. Thus 'appendicectomy’ means
‘appendicectomy done' unless otherwise stated.

N
Structufe, N
d nt context

Use of an expression in relation to a particular node may imply a
particular explicit context. In these cases, the binding needs to
capture or map the relevant contextual information unless it is

S

explicitly repeated in the coded expression

N
O

A\

'® These reasons are discussed in detail in SNOMED CT documents and are not repeated here.
However, they relate to quality and reliability factors not just storage size. The normal form can and
should be generated from close-to-user form using the most up-to-date version of the SNOMED CT
definitions available at retrieval time.
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Table 10. Terminology factors in binding to structural models (part 2)

Factor Description

Value Set The SNOMED CT expression bound to a node or set of nodes may be chosen from a fixed
specification | set of values or may be derived from an intensional definition.

Note that the values specified by any of these methods may be pre-coordinated or post-
coordinated and may contain contextual information (see Table 9)

The potential ways of specifying value sets are summarised below.

Fixed A single expression bound to a given value for a node in the template.
List A list of expressions that can be entered as values for a given no
(Extensional the template. O
definition) 2\
Constraints A set of rules that specify the range of possible expressians that can
(Intensional be entered. s$“

suggested by HL7 Terminfo and extended by ett in his work
on adverse reaction terminology binding. F, ork tying this to a
machine readable representation of th D CT concept model

is being undertaken by a Project Group\of the IHTSDO.

definition) Possible representations of these types of con&h\:ﬂe been

6.6.1 Representing terminology bindings \gg/

Representation of bindings needs to consider t section range of structural
(Table 6 to Table 8) and terminological factor le 9 to Table 10).

Rather than representing the binding one 0 one node, there is a requirement to

represent the roles that multiple nodes@ building one or more terminology
expressions.

In addition, the way that termino
information needs to be consi
the template present a chal
rationalise data capture, s
level of detail in each ca§9

binding assists and constrains the capture of
d. While the interdependencies between nodes in
, it also presents a significant opportunity to
t the content requirements are met to an appropriate
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7 Types of terminology binding

Terminology binding refers to any linkage between one or more components of an
information model and one or more components from a terminology.

Several distinct types of terminology binding can be identified. Each type of binding
has a role to play in the overall task of improving semantic consistency and hence
providing a foundation for interoperability. Some differences of view about
‘terminology binding' requirements arise from a focusing on one type of linkage
between structure and terminology. %

For example, some people have expressed the view that all terming%@
bindings can be expressed in relation to archetypes, while others assert the
need to terminology bind templates. This 'archetype only' view f%ing is
only sustainable for particular types of terminology binding. &s&!cussed in
7.6, terminology binding in its broader sense must also be@ cable to

templates. \
The following points identify specific types of 'terminology bﬁghg' so that the full
breadth of the scope can be considered. This allows th rent requirements for
each type to be addressed individually in ways that sistent.
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7.1 Constraint bindings

7.1.1 Semantic constraint binding

| Semantic-constraints restrict what it is possible say |

A semantic-constraint binding asserts that only terminology expressions that have a
meaning that falls within a domain specified by the constraint can be applied as
values to a particular node of an archetype (or template).

The domain for a binding may be specified in one of two ways: %
As a complete set of concept identifiers (extension). \O
As a set of rules that test relationships between concepts in the t@ology to
determine the membership of the set (intensional).
0 The rules may vary from simple rules such as 'this ¢ e\/and all its
subtypes' to more complex rules that involve pres r absence of
particular defining relationships and or expressi inements.

A semantic-constraint is concerned with ensuring that th eg;ubssion used conveys a
meaning that is appropriate to the structural compone Q‘

Examples \2\
AN

o A node representing diagnosis migh quired to be a value that is a
subtype of [ 64572001 | disease ] ;
A semantic-constraint may explicitly requi|€<) xclude a particular facet of

information to be expressed. Q~

Examples
0 A node describing apdiure on a kidney might be required to specify

laterality.

0 Anode represe@e action of administering a drug may be required to
exclude any mention of the substance administered, as this may be
expresse@!eparate node.

3

Thuﬂ 82008 | subcutaneous injection ] would be permitted but not
[3 5006 | subcutaneous injection of insulin ].

A semantic; raint is not concerned whether that meaning is conveyed as a pre-

0 If [ 71620000 | fracture of femur ] is valid then an equivalent post-coordinated
C) expression would also be valid (e.g. [ 125605004 | fracture of bone | : 363698007 |
finding site | = 71341001 | bone structure of femur ] ).
0 The requirement to specify laterality for a kidney procedure would be met
by any of the following
a) [ 108022006 | kidney excision | : 272741003 | laterality | = 7771000 | left |
b) [ 65801008 | excision | : 405813007 | procedure site - Direct | =
(64033007 | kidney structure | : 272741003 | laterality | = 7771000 | left | ) }]
C) [ 65801008 | excision | :
405813007 | procedure site - Direct | =18639004 | left kidney structure ]

© Crown Copyright 2008 Page 45 of 74



Semantic-constraint bindings are inherited by the same node in any artefact derived
from the artefact in which the binding is expressed.

Derived artefacts may have additional semantic-constraints that further refine the
range of possible expressions but they may not extend the range of permitted
expressions.

Wherever possible, semantic-constraints should be expressed using a standard
formalism that is specified or recommended by the terminology.

0 SNOMED CT mechanisms for representation of sets (Subset and their
enhancement as Refsets) can meet most of the simple requirements f %

specifying semantic constraints. ’S‘\

0 More sophisticated constraints such as a requirement or prohibiti
particular facet of information require a more expressive synt
'‘Machine Readable Concept Model (MRCM) Project’ should.proyide this in the
next few months. In the meantime, the extensions of the g

compositional grammar proposed by Terminfo and the d facility to
reference Subsets (or Refsets) as proposed by John@r)‘l tt can be used.

7.1.1.1 Semantic constraint binding and the SNOM @I concept model

As a general rule, all constraint bindings should be (€fi ents of the concept model.
Alignment of representation with the MRCM shom& sist validation of conformance
and exception reporting.

7.1.2 Expression-structure constraint bij

Expression-structure constraintg@ari‘ct how it possible to say something
)

An expression-structure constrain?ie)ﬁes the permitted or required post-
coordination of an expression | y be applied to the value of a particular node of
an archetype (or template). O

Examples

0 PI’OthItIOW post-coordination:
| fracture of femur ] is permitted but semantically equivalent post-

inated expressions (e.g. [ 125605004 | fracture of bone | : 363698007 |
iYg site | = 71341001 | bone structure of femur ] ) are not permitted.

irement for the substance responsible for an allergy to be represented

szy post-coordination:
[106190000 | allergy | : 246075003 | causative agent | = 373270004 | penicillin -class
of antibiotic- ] is permitted but the semantically equivalent pre-
coordinated concept [91936005 | allergy to penicillin] iS not permitted.

Expression-structure constraints are related to semantic constraints. An
expression-structure constraint imposes some constraints on semantics (e.g. if
post-coordination is not permitted, then meanings for which no pre-coordinated
concept exists in SNOMED CT cannot be represented). Similarly, a semantic-
constraint may indirectly constrain the expression-structure (e.g. if the
prohibiting a specific semantic facet prohibits that aspect of post-coordination).
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Despite these interdependencies, expression-structure constraints can vary
independently of semantic-constraints and address different requirements.

Examples

o Post-coordination may be prohibited or constrained to limit the potential
complexity of expressions to fit within a given record structure, even though
it would be semantically rational to include refinements.

o Post-coordination of a particular attribute may be required to force a
common structural pattern for representation of particular concepts, ev
though some pre-coordinated concepts could express the same m

Expression-structure constraints can be used to limit variation in forpﬁq
expression and thus simplify implementation. However, unlike se -
constraints they can vary in different ways that do not alter the '@Etation of
the meaning. 6

7.1.2.1 Expression-structure constraint binding and the Sh&&b CT concept

model
Expression-structure constraints should align with the ¢ eg) model.

For example, if laterality is required for proced r findings, this requirement
should not apply if the site is a non—laterali;« ody structure according to

the concept model. QQ‘
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7.2 Fixed bindings

7.2.1 Node-fixed bindings

\ Node-fixed bindings assert that inclusion of a node has a specified fixed meaning \

A node-fixed binding specifies the SNOMED CT expression that is applied if the
bound node is included. In the case of a node with a Boolean value the expression is
applied if the node has the value 'true'.

For example, in Figure 11 if the node 'No family history or note' has the
'true’, the relevant SNOMED CT concept applies as shown.

AN
O Family Histary [0..1] AN
ED.E A check list for specific health condition ?\
E|D data 1]

o[04 Mo family histary of nate [0.1] BOOLEAN 160266009 | no signific@t)gnily history |
~

Figure 11. No significant family history &

7.2.2 Choice-fixed bindings </

\ Choice-fixed bindings assert that a given choice fjp@\n{st has the specified meaning \

A choice-fixed binding specifies the SNOMED, Xpression that is applied if the
specified choice is selected from the list of availgble options.

For example, in the list shown in kigtre 12 each of the choices in the list
relates to a single SNOMED cept. Each of these concepts is a subtype
of 'disease' and the conditi% e as a whole has a semantic constraint

binding specifying this d%l

EDE Condtion [0.1] ?64572001|disease| (semantic constraint binding)
..... Dm- Diabetes Type 1 . 46635009|diabetes mellitus type 1|
..... D[F- Diabetes Type 2 44054006|diabetes mellitus type 2|
..... DIF' Hupertenzion 38341003|hypertensive disorder|

----- [ lschaemic Heart Disease 414545008|ischaemic heart disease|
..... D:F- Thrombo-embalic Disease 371039008|thromboembolic disordet|

..... [ Epiepsy 84757009|epilepsy|

..... @ dsthma 195967001 |asthma|

..... Dm- COFD 13645005|chronic obstructive lung disease|
..... D[F- Malignancy 86049000|neoplasm, malignant (primary)|

Figure 12. Conditions node with choice-fixed bindings

A possible alternative to 'choice-fixed' bindings using Subset/Reference sets is
suggested in 7.3.
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7.3 Selection support bindings

Archetypes and templates contains lists of terms that serve one or more of the
following roles.

a) Check-lists of items that each require a response
b) Choices of values with no option to select additional values
c) Choices of values with the option to select alternative values

o0 Inthe templates reviewed, this type of functionality is supported
including one node limited to members of list and an addition de.

There are several other ways in which selection could be supported by li sets.
These include:

d) To provide easy access to the most commonly used concecz)\br descriptions)
used in a particular data collection context. Q‘

e) To provide an alternative selection hierarchy to refin@fected items.
f) To provide similar assistance with post-coordin&t'?.ﬁ.e. lists of appropriate

values for refinements). \2\

There appears to be an opportunity for a mor %ﬁcient approach using Reference
Sets to identify the relevant sets of compo concept or descriptions) to be
displayed in the list. Associated metad §uld indicate the particular role of the list
and its members (e.g. favourites, Iimi@ ist of values, etc).

The main advantage of this a 3\ would be that the terminology binding and list
specification would be acc hed with a single step.

Another possible advantageé.is the ability to vary lists for different environments
without changing the type or template. This facility may simplify maintenance in
some cases. How ‘eg it would have to be applied with care (i.e. in many cases the
sets specified v@ eed to be locked to the template).

AN
&
C)O
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7.4 Constructor bindings

Constructors are guides for assembling

expressions from a set of related nodes

A constructor binding provides a framework indicating how the value or set of related

nodes should be combined into a composi

tional expression.

Constructor bindings are required to provide a consistent model-of-meaning in cases
where different nodes contribute to the meaning.

Figure 13 and Figure 14 illustrate the way

the archetype 'openEHR-EHR-EVALUATION.check_list-condition-third_par
used in template 'ENTDischarge.v3') to represent 'Family history' in a ma

consistent with the SNOMED CT Concept

that constructor bindings can be ap@
at is

Model for clinical situations.

,\\)\’

- <& Famiy History [0.1]
= D - A check list for specific health condition
: data [1]

=Yg Family history [0.%]

=-[Jt¢ Condition ¢ Diagnosis [1..%]
=-C1E8 Condition [0.1]

- [Ji& Diabetes Type 1

-] Diabetes Type 2

-] Hypertension

- [Ji& lzchaemic Heart Dizease

- [J& Thromba-embolic Dizeaze

- [Ji& Epilepsy

- [P Asthma

-[J@ COPD

- [J& Malignancy

- CJl] Conditian [0..7]

E-[JE8 Presence [0.1]

['}" Yes

-[J@& Ma

-] Mot asked

- [Ji& Mat known

- [ Mot applicable

= Dh Alfected party [0..7]

B- DE Relationship [0..7]

- [Jz |Parent

- [Ja Mather

-]z |Father

- ] [Brather

-] [Sister

- [z [Sibling

-]z [Child

- [Ja |Grandparent

- ez | Dither relative

. A camrment an the answer [0.1]

D. Summar_l,l [0.1]

D\‘t Mo Family history of note [0.1] BOOLEAN

represents an item tive or negative family

Each instance of the I;%ls&story node

history which SNO T expresses as a
[243796009 J' jon with explicit context ].
The full e

n that represents this depends
on th esrassigned to three subsidiary nodes.

ndmon
, presence
) .

N relationship

| The condition node provides the 'associated
finding' attribute for the SNOMED CT expression.
This value may be either:
0 Selected as a choice from a list; or
0 Choosing any disease concept from
SNOMED CT.

The presence node provides the 'finding context'
value for the SNOMED CT expression.

0 There are directly equivalent values for
'Yes', 'No' and 'Not known'
Issues related to 'Not asked' and 'Not
applicable’ are discussed elsewhere in
this document.

(0]

The affected party relationship node provides
the 'subject relationship context' value for the
SNOMED CT expression.

Figure 13. Family history example - overview
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7.4.1 Representing constructor bindings

It is relatively straight-forward to specify constructor bindings that cover the majority
of cases. A constructor can be represented as an expression that includes path

expressions identifying the source

of the constituent values.

Figure 14 shows the draft syntax applied to the family history nodes in Figure 13 to
return the resulting expression Figure 15. The bold coloured paths are replaced by
the choice-fixed bindings for the nodes identified by the paths.

243796009 | situation with explicit context
{246090004 | associated finding | = $

items[@node_id="at0002']/items[@node_id="at0.2']/code

items[@node_id='at0002']/items[@node_i

,408729009 | finding context | = $items[@node_id='at0002']/items[@node_i

,408732007 | subject relationship context

$items[@node_id='at0002']/items[@node_id='at0.0.16‘]/items[@n0(}e._'

E N¢ >
&
t}b\l/z?]/:od%

d='at0003']$

| =
'at0.0.17']/code$}

Figure 14. Draft examples of constructor representation

&

at0004 | * Family history [0.4] | 243796009 | situation wit eif context | :
{246090004 | associate g’ = 195967001 |asthmal
,408729009 | findin =410515003 | known present |
,408731000 | te ntext | = 410512000 | current or specified |
;408732007 | subjest relationship context | = 70924004|brother(}

at0002 s Condition / Diagnosis [1.] | /A~

at0.2 E&Condition [0..1] <'jW200l|disease|

at0.9 FAsthma A | 195967001]asthmal

at0.12 Spresence [0.1] ()

at0.13 [Z*Yeg 410515003 | known present |

at0.0.16 2 Affected padiNg. ]

at0.0.17 @Ra&Mip 0. <125677006|relative|

at0.0.21 T hother 70924004|brother|

Figure 15. F istory example - selected values and resulting expression

AN
&
C)O
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7.4.2 Issues with constructor bindings

The draft representation to constructor bindings provides an effective approach that
works in most cases. However, the following issues were identified:

a) Specifying how the expression should be constructed when optional list items
are not selected.

0 E.g. defaulting to 'relative’ as a default value if the affected party is not
specified in Figure 13.

b) Construction of an expression when a choice exists between a list and a@—
style entry

0 E.g. when the second 'condition’ node in Figure 13 is used tégp\mfy
another concept from SNOMED CT rather than using a Ilst

¢) Lists that contain values that imply orthogonal or dissonant rn@ﬁ

o0 E.g. the 'Presence' node values 'Yes', 'No' and wn' are rational
responses to the question 'is the condition Qreﬁl\%a family member'.
In contrast, the values 'Not asked' and 'Not aplidable' while
understandable as responses on a form,
asked' is a reason why the answer is u
applicable’ may mean "not asked b
mean there is a reason why it coé&
worth considering or recordingg
d) Interdependencies between nodes %t Iter the construction rules.

0 Intheory, it would be p for different construction rules to apply
according to the val wo or more nodes. However, apart from the

dissonant value s & iscussed in (c) no examples of this have been

mantically distinct — 'Not
n and the meaning of 'Not
it wasn't relevant” or may
t be present and thus is not

found so far
The italicized path in the r@a coloured section of Figure 14 represents an
alternative source of a yaluewhen an item is not selected and thus does not return a
bound value. This a deals with issues (a) and (b).

ctlt and raises additional challenges because the dissonant
additional contextual information that applies to regular values.

'g. the value 'Presence’ = 'Not asked' implies 'Not known' in the sense
Q hat the record is unable to answer the question 'does the patient have

é a family history of asthma'. However, it also explicitly records that

O something was not done (the question was not asked). This would

seem to imply that that the value 'Not known' in the list means 'Asked

but still not known' (‘Patient refused to answer', 'Patient said they did

not know' or even 'Patient answered but | am not confident the answer

they gave is correct').
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7.5 Retrieval bindings

| Retrieval binding determines what information is used to pre-populate a display node |

Retrieval bindings specify criteria for retrieving existing information from a record to
automatically populate (or suggest a value for) a particular node or set of nodes.

This type of binding is relevant if the content specification is concerned with the
information required, rather than the information that has to be specifically recorded.
If the objective is to reuse information rather than duplicate it, there is a require t
to specify the criteria for populating the field. O

In some cases, the constructor, constraint and fixed bindings may provid uate
information to enable pre-population.

For example, a previous record entry that matches (or is su by) the
constructed binding expression for family history of asthm@ t be used to
pre-populate the relevant family history item.

In other cases, the criteria for pre-population may need to t xccount of other
factors, such as timing and certainty associated with pr us record entries.

For example, in Figure 16 entering the prese ymptom as 'Chest pain
symptom' might reasonably be expected t late the 'Review of systems
checklist entry' for 'chest pain'. Howeverga record of ‘chest pain' in a previous
encounter note could not be used to/(:Q ete the check list for this encounter.
0% Piesenting complaint [1] Y -
E-C1" data[1]
E|D Any event [0.1]
O

=0 datall]
D Fresenting complaint [0..1] :
EID 1# Histary of presenting complaint [0..1] r
=[]t |Chest pain symptom [1]
-l Symptom [1]
-~ Mil significart [0.1] BOOLEA]
C E-Ot Features [0.1]
Dh Izzue prezented by a perzm
[J<€ Review of systems [1]
-[O<€ General [0.1]
E-[J€ Gastrodintestinal [1.1]
B[4 Respiratory [0..1]
E-[J< Cardiovascular [0.1]
-9 Review of system checklist [1]
=-C]" data[1]
EID Any event [0.1]
B-0& data[1]
i-[J¥e Mo abnomalty detected [0..1
=[]t [ERESHRaH0]

Figure 16. Chest pain as presenting complaint
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7.6 Terminology binding and templates

Current openEHR facilities for terminology binding apply only to archetypes. During
discussions some participants have expressed the view that terminology binding is
only needed on archetypes while others have suggested there are requirements for
binding to templates. One reason for this seems to be differences in understanding of
the scope of terminology binding.

It seems reasonable to assert that semantic constraint bindings 7.1.1 should
apply to archetypes and be inherited by templates. é

0 However, there may be a case for refinements of these con;@ to
be expressed in templates.
Since templates do not add structural elements, it should als ossible to
place all constructor bindings 7.4 in archetypes.
0 There is a risk that additional labels and renami odes may lead
to dissonance in lists which might lead to a n r exceptions in

templates. However, it would be preferable-totavest effort in
preventing this dissonance rather than g additional constructor

binding variants in templates.

Lists of options are currently expressed j plates and these create a
requirement for node-fixed bindings (7 nd choice—fixed (7.4) or selection

support bindings (7.3) to be suppo% ither in, or linked, to templates.

0 Selection support binding$)(7.38) that can be locally constrained to
match particular user ences tend to favour the idea of a separate

referenced report.

Expression-structure raint bindings (7.1.2) are likely to be required in
template (rather tha s well as in archetypes). The reason for this is that
these types of conStrain are likely to be driven by particular models of use and

business requir nts.

t n@ 0 be useful for some of these constraints to be varied locally

o |
tq@; with a particular implemented information model.
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8 Standards background

8.1 Use of different standards

The NHS is applying different combinations of standards to different aspects of
clinical information. These include:

IHTSDO Terminology Standards

o SNOMED Clinical Terms® to represent the meaning of concepts l@
within clinical records and clinical communications. O

HL7 Version 3 Standards &

0 Clinical Document Architecture (CDA) to represent and €xchange
clinical records as a series of 'documents' that mix tex@ ections and
structured entries (i.e. clinical statements).

o Clinical Statements to represent the structure y classes in CDA
and supporting other structured communicati

0 Templates to constrain particular CDA (and clinical statements)
to increase the consistency of structur mmunication of specific
types of information.

o Termlinfo "Guide to the Use of ED CT in HL7 Version 3", to
inform decisions on binding en SNOMED CT concepts and HL7
classes and attributes. 2

CEN EN13606 Standards

0 Archetype definiti n&based on EN13606-2 (as supported by
openEHR tools A[%Jnodel detailed constraints for clinical data capture.

0 This techni Iso being considered to model detailed constraints

for data disp
Each of these stan as its strengths and weaknesses. The case for using a mix
of different stand pends on making use of the strengths of each standard. The
most obvious nge of the mixed approach relates to the gaps and overlaps
between th ditionally, there are issues that arise from gaps in the

communj between experts who focus on particular standards (see 8.2).
Anot ignificant factor is the way that work done to bridge the gap between
stal s contributes to and utilises the evolutionary enhancements of the base

rds. In some cases, contributing to enhancements of a standard may be more
berteficial than applying a local patch or work-round. Even where timing issues may
prevent this approach, it is usually worth seeking an informal consensus on the types
of approach that are least likely to inhibit future convergence. This is particularly likely
to be fruitful in respect of SNOMED CT where the Concept Model, Editorial
Guidelines and IHTSDO discussions on known issues may inform decisions on local
content extensions that meet particular requirements.
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8.2 Problems of perspective and language

The technical issues posed by bringing together different standards are accentuated
by the different perspectives of experts in particular standards communities. These
result from a combination of:

Different views of the priority of particular issues.

o Different perception of priorities may be the reason for involvement with
one standard rather than another, and may be reinforced by the focus on
work on particular issues within a like-minded community.

Different levels of knowledge of the individual standards. O

0 Those actively working in one field have an intimate knowledg '&Q}e
standard they are working with at the time. However they rayel ve the
time to keep similarly up to date with progress in other co%xmnies.

Different use of language (community jargon) C)

o For example, differences in use of terms includin ‘%Tbute", "post-
coordination”, "procedure" by HL7 and SNOMED ‘cofnmunities were
identified and documented by Terminfo.

o0 Similar issues arise from different underst %@ of words such as

"attribute”, "concept", "definition", "deso{&/ ", "domain", "expression",
"term", "primitive" used in SNOMED hich have other meanings in
ENV13606-2 archetypes. %Q

use of components of another stand erefore, an important step towards
effective bindings and transformati 0 both give and receive education — rather
than assuming everyone has or r&nd have a common level of knowledge.

Where different meaning;@ ar words are identified, these differences need to

These issues combine to create a risk o;m understanding of the purpose, value and

be clearly stated and res 7 Arguing for one meaning to prevail is likely to lead to
unnecessary contention ancrisks simply creating another community of expertise
with a hybrid jargon@mion from the mainstream use of jargon in the contributing
standards is unlik& assist convergence.

Q
N

AN
&
C)O

© Crown Copyright 2008 Page 56 of 74



8.3 Practical and theoretical considerations

NHS CFH needs to ensure that the standards it specifies and the bindings or
transforms between them can meet its practical objectives. This requires support by
software applications that are (or will soon become) available for widespread use in
the NHS. These applications need to address the needs of their uses in different
specialties, disciplines and environments as well as the overall requirements of the
NHS.

While practicality is a key factor, decisions dictated by limitations in existing sys%
will not facilitate the semantic interoperability needed to meet the stated obj of
NHS CFH. Therefore, a multi-threaded approach to terminology binding avﬂ
information model transformations is likely to be needed.

The primary strand should focus on an approach which is roi@ﬁﬁd realistic
as a medium term solution. This strand should not seek so tional
'‘perfection’ but should be informed by what is known to putationally
practical and logically consistent with evolving standﬁ he primary
recommendations should thus be known to be im table but may not
have been implemented in existing systems.

In the secondary strand, any absolute and i %(ate needs will inevitably be
addressed with pragmatic short-term com ises that accept the limitations
of existing systems. The compromises should, where possible, be
informed by the primary recommendatiols and the strategy for migration to the
preferred approach.
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9 SNOMED CT background information

Comment [DM1]: This

’TO BE EXTENDED‘ section will be populated with
relevant excerpts from and/or
9.1 Terminologies, terms, concepts and bindings oS o el o

materials.

This paper relates to the way in which elements of a terminology are bound to
elements of an information model in order to ensure consistent representation of

meaning.

For reasons of brevity terminology binding is sometime referred to as "term g"
However, this is misleading as binding is not to terms (strings of charact ré((() ing
phrases or sentences) but to representation of concepts within the termi gy. For
example:

The terms "appendicectomy" and "removal of appendix" both cribe the same
underlying concept.

The term "leg" may refer to two significantly different con
0 "the part of the lower limb between the knee e ankle" (the formal
anatomical definition used in medical dic@s).

o "the lower limb" (the more convention rstanding).

To minimise it is strongly recommended that rase 'term binding' should not be

used. Q

9.2 Representation of sets (DQ‘

SNOMED CT Subsets, Referenge Sets, Explicit lists of member, Set definitions
(intensional) rules, ad-hoc va@— ts. Pros and cons of each.

9.3 SNOMED CT Con@t Model
Short outline With'ri@hces to more detailed material.

In future this sh@
documentatioQ/

9.3.1 Rep ntation of post-coordination constraints

Ro g@

'Qr)nlnfo extension of compositional grammar for limited constraint expressions.

nk to Machine Readable Concept Model representation for live

ED\CT Machine Readable concept model work status (including Jeremy
Svand Guillermo Reynoso practical examples).

9.3.2 Close to user representations

Advice on use of close-to-user forms to ensure data capture does not add excess
modeling information and thus lock-in the problem of normalised expressions.

9.3.3 Validation through SNOMED CT transformations

Use of SNOMED CT transformation to normal form as part of validation of post-
coordinated constraints.
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9.4 Cross Mapping considerations
Impact of bindings on data items that may need to be mapped to ICD10 or OPCS4.
9.5 Aligning structural granularity and post-coordination

9.5.1 Attribute semantics

Approach to dealing with cases when archetypes replicate (or are similar to)
attributes in the SNOMED CT concept model. s

9.5.2 Additional post-coordination constraints

Constraining post-coordination that may be semantically valid where this ég}?cts
with mandatory requirements for additional classes.

9.5.3 Aligning post-coordination Q\/
Combining and structuring in ways consistent with TermInfo ar&l{ guidelines for
communication representations. C)\

9.5.4 Managing specific non-computable equivalent

Cases where two expressions (which seem to have e meaning) cannot be
computationally compared. Why it happens. The bi and constraint choices likely

to minimise these problems. Q‘

9.6 Context and clinical situation

9.6.1 Alternative representations o ext and clinical situations

Ensuring consistent representatio be generated from archetype plus SNOMED
CT representation. Avoiding ccu%ct g representations.

9.6.2 Avoidance of 'doublg@text'

9.7 Areas of spec'ﬁvoncept model weakness

9.7.1 Subject re \ hip context values

9.7.2 Negati(@' relation to context

9.7.30b ble entities, evaluations procedures and related findings
9.74 tance hierarchy

@her active concept model topics

9.8.1 Administration of substances

9.8.2 Severity and other relative attributes
9.8.3 Anatomy and body sites

9.8.4 Authority dependent concepts
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9.9 Addressing gaps and issues identified in SNOMED CT

How to manage these issues as they arise during specification of archetypes and

bindings.

9.9.1 Missing content

Content that really is missing.

Temporary patches.

UK extension options. %

Request submission process. &\O

Understanding the editorial rules for new content. ?\

9.9.2 Content required due to technical limitations \/

Pre-coordinated content needed due to application issues with &ﬁ} ordination.
N\

Lack of attributes C)
Over restrictive constraints on attributes and ranges Q/z
9.9.4 Concept model logical limitations

Issues with computation of equivalence and @omption etc.
Limitation of transformations Q

9.9.3 Concept model attribute limitations
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Appendix A: Relevant pre-existing material
A.1l Introduction

This appendix contains two contributions to the original report from Ed Cheetham.
Both of these have direct and immediate relevance to the questions addressed by
this document.

A.2 Guidance on the use of SNOMED CT in archetype develop t

Formerly published in CEN/ISO 13606 Pilot Study Final Report as Section 4.1.3 by E. Cheeth‘am

At least three major headings are required to structure guidance on the
SNOMED CT in archetype development: 0\/

Vocabulary domain constraints

Archetype/expression normalisation C)\Q‘

Guidance on overlaps

These sections are analogous to those used in the T
eventual weighting are likely to be different — nota
significantly more RIM-derived attributes that cq
present in SNOMED CT. The Terminfo paper as an extensive ‘common
patterns’ chapter — it is unclear at this sta er emulating such a section is
needed, or whether by their very nature paricular Archetypes will become the
‘common patterns’ With slightly more@ ation:

fo paper, although the
ause HL7 Version 3 has
nd to/overlap with attributes

Vocabulary domain constraints

This section will provide guida
SNOMED CT would optimall
Appendix B.

e on which classes/chapters of concepts from
@- used in which settings and may be found in

Archetype/expressi \wrmalisation

This section will the steps needed to transform Archetype-structured clinical
concepts into ent SNOMED CT-structured concepts to enable consistent
analysis. It i @ esis of this section that:

1. en widely shared across any healthcare enterprise, the binding of
etype nodes to SNOMED-CT will not cover all the ways that the same

O inical notion will be captured for SNOMED CT-encoding (free text
C) analysis/graphical capture may also be used).

2. Given their design methodology (which deliberately includes a consideration of
in-use/workflow optimisation), it cannot be assumed that all archetypes will be
built in a way that is conspicuously isomorphic with (or implicitly transformable
into) an equivalent SNOMED CT construct.

3. Unless transformations to a SNOMED CT-conformant form are included as
part of the archetype, the substrate for additional SNOMED CT-normalisation
rules and subsequent analysis will not be predictable.
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These issues are explored further within the wider section Archetype design
considerations and transformation requirements which also discusses the need
to consider other aspects of Archetype-based systems at design time.

Guidance on overlaps

In order to check for any systematic overlaps, there is a need for detailed review of
the 13606-3 Termlists to ensure that any potential overlaps between SNOMED CT-
representations and 13606 values in information model attributes are actively
managed. This is of particular importance to avoid conflicting record extract creatjons
and in providing guidance (if desirable) for the creation of semantically—optimise%
‘SNOMED CT-only’ representations of 13606/SNOMED CT constructs. This @l n
has not yet been pursued and is therefore not considered further in this pafie

A.3 Vocabulary domain constraints (E. Cheetham) \y~

”~
Formerly published in CEN/ISO 13606 Pilot Study Final Report as Appendix B QY'E' Cheetham

Whilst there are probable editorial boundaries between wha ﬂéﬁtutes the sensible
scope of an Archetype and what constitutes a Template, as\wéll as similarly probable

boundaries between what constitutes the ‘clinical state . part of a record entry
and what constitutes its record structural context, tw tial complexities are
apparent when faced with the task of associating ED CT content with an
Archetype:

Each Archetype may be designed wj 1@ e degree of containment for its
components — notably through the fe€ursive use of CLUSTER components to
represent a valid clinical statem uch structures require clear editorial
boundaries as to ‘where’ withi m the SNOMED CT bindings are to be
made, and (where bindin s%e unavoidably made at CLUSTER and
ELEMENT levels) a conéistent approach (possibly including transformations —
see below) is neede nalysis purposes.

There is effectively mit on the nature/names of the ELEMENTS that can
be identified for ;giv n ENTRY (for a 13606 Archetype or ENTRY subtype for

an openEH type). A not inconsiderable proportion of the ELEMENTS
identified ddxing’Archetype design have either exact (or near-exact) analogues
as SN T defining attributes, or have some or all of the differentia they

repr vailable as primitive notions in SNOMED CT. Unless all SNOMED
C @ded data for an Archetype-using enterprise is captured using
types there is a need for an approach that:
0 Hides from use any SNOMED CT-content that primitively represents
O ELEMENT-and-value-represented Archetype data
C) o Consistently allows detection equivalence between Archetype-

conformant and Archetype-alternative representations

Both the above are non-trivial issues, and require a close collaborative Archetype
development approach, as well as the development of systematic approach to
addressing specific issues such as missing terminology content and a preferred
representation of NULL entries, however as a start the following guidance is
suggested for the binding of SNOMED CT to various ELEMENT-name and
ELEMENT-value patterns.
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Despite the provision of such constraints, it is the author’s conviction that they will not
alone guarantee semantic interoperability or predictable/consistent design/SNOMED
CT binding by independent Archetype developers for similar requirements
specifications. Any representations that are expected to be managed Nationally will
need to have their detailed design coordinated Nationally. Until guidance constraints
become suitably precise to ensure consistency and/or until alternative available
representations of similar clinical notions in SNOMED CT are machine detectably
equivalent (preferably within the reference data but arguably this can be
compensated for by inclusive retrieval specifications) the opportunities for non-
comparable technical representations of similar clinical requirements will persi l%
ign

At its simplest an Archetype ENTRY is represented as an ELEMENT. In tbﬁge
process and artefacts produced, each ELEMENT has a name and an as ted
value (or, more appropriately for Archetype design, a set of suitable
explored below in the section ‘Incomplete input grammar...’, ar

with Archetype design (but not exclusively with Archetypes — th e problem
pattern is found in NHS ‘clinical datasets’ and in the HL7 ‘co e’ debate) is how
to distribute the SNOMED CT semantics between the ELE -name and

the semantics in ELEMENT-value unless the value i eric. This emphasis
exploits SNOMED CT's ‘strong suits’ of findings’ ocedures’ (strong in the
sense that these chapters have more content t t'with, a relatively richer
definitional model than ‘observable entities’ a more likely to result in the
storage of data that is comparable to the s otions captured by, for example, free
text processing into SNOMED CT), and i doing risks situating the terminology
bindings firmly in the ‘model of mear:@k\ first glance this might not appear to be a
risk — surely we want terminology g{ gs to be all in the model of meaning, but as is
i

discussed in ‘For findings and rders/procedures —the use of a coded
ELEMENT-name’ and ‘Archg transformation into ‘'SNOMED-conformant

ELEMENT-value. The guidance below emphasises a@.s that preferentially puts

semantic units’ below, it desirable (for various ‘models of use’) to specify
standard terminology cont or display and data capture purposes which is not
actually used for st

orage, »
A.3.1 Using SN &T to document findings and disorders as an ELEMENT-
value

Many OBS ION and EVALUATION entries can be represented as SNOMED
CT Hfindi disorders’, and it is therefore reasonable to specify that codes within
the follsﬁn constraint can be used as such:

C STRAINT 1: Concepts in the descent of 404684003 | Clinical finding (finding)
cﬁn) e used as ELEMENT-values where ELEMENT-name is not coded.

N — g

It is not the author’s opinion that there is a reproducible top-level distinction as to
which concepts in this set can be used as the values for EVALUATIONS and which
can be used as values for OBSERVATIONS. Superficially it is tempting to say that
concepts in the descent of 64572001 | Disease (disorder) should be captured as
EVALUATIONS, but the boundary is not a clear one.

Given that, once captured in a record, there is no distinction for interpretation
purposes between, for example, 162086005 | Tenesmus present (situation) and
267053000 | Tenesmus (finding), the following constraint should also be introduced:
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CONSTRAINT 2: Concepts in the descent of 413350009 | Finding with explicit
context (situation) can be used as ELEMENT-values where ELEMENT-name is not
coded.

A significant exception pattern for CONSTRAINT 2 is if alternative Archetype-based
machinery is used to capture other definitional nuances represented by the SNOMED
CT context model. In particular if the NHS were to adopt an Archetype-based
approach to family history representation, any SNOMED CT content that indicated a
concept’s relevance to a subject other than the subject of the record (e.g. 160407004
| Family history: Eczema (situation)) would have to be excluded.

Finally SNOMED CT contains a nhumber of concepts in the descent of 2723 '®. |
Event (event) which may make reasonable clinical statements. Many of th€se¥ave
their origins in the ‘external causes of injury’ chapters of ICD 9/10, so theggsis some

debate as to their correct usage in clinical records (should they only ed
according to the rules of the originating classifications?), but that ot stop them
superficially having utility. How else could one record that a p%ﬁad been
involved in a ‘418399005 | Motor vehicle accident (event)’ W@ use of such codes?
This therefore results in a third constraint: A

CONSTRAINT 3: Concepts in the descent of 272379 vent (event) can be used
as ELEMENT-values where ELEMENT-name is no

model (it is not clear how to say that someoneNgas ‘not involved in a motor vehicle
accident’), and some clinical concepts tha be thought of as ‘events’ (such as
asthmatic attacks and epileptic selzur stlll classified as findings and disorders.

It should be noted that ‘event’ concepts are %@mtegrmed into the SNOMED CT
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A.3.2 For findings and disorders —the use of a coded ELEMENT-name

The above constraints probably provide some satisfactory guidance, but, as has
been indicated before, are incomplete for at least two reasons:

1. Some clinical content has to be captured using a coded ELEMENT-name (with
a coded or numeric ELEMENT-value)

2. Some Archetype specifications may benefit from providing standard coded
text for ELEMENT-names.

In support of reason 1, the following constraints are offered: &\O
CONSTRAINT 4: Concepts in the descent of 363787002 | Observable@
(observable entity) OR 386053000 | Evaluation procedure (proced

108252007 | Laboratory procedure (procedure) can be used as E NT-names
where ELEMENT-value is either numeric or coded from the val specified in
CONSTRAINT 5. N\

Q~V

CONSTRAINT 5: Concepts in the descent of ZGOZW‘Findings values (qualifier
value) OR 281296001 | Result comments (qualifi lue) can be used as
ELEMENT-values where ELEMENT-name is c@ rom the value set specified in
CONSTRAINT 4. R

~F
A particular caveat for CONSTRAINT 4, %t whilst ‘Evaluation procedure’ does
subsume some suitable content, it al sumes much that is unsuitable (many
surgical procedures that would no @ally be an action that resulted in a value), so
should be used cautiously. Q

A particular caveat for CON NT 5 is that the value set this specifies excludes a
lot of apparently suitable t (the two nodes specified subsume ~200 concepts,
as compared to potentially many thousands in SNOMED CT). For example this value
set would not allow @OOOG | Color of iris (observable entity) to be associated with
a value 4057380 e color (qualifier value) to allow equivalence to be detected

with 3019520094-Blue iris (finding) (even though equivalence is partially detectable
via the relatio Aship Blue iris: Interprets (attribute) = Color of iris (observable entity) in
the refere Q‘ ata.

In sup\@o reason 2, the following constraint is offered:

C \TRAINT 6: Concepts in the descent of 363787002 | Observable entity
(Observable entity) OR 386053000 | Evaluation procedure (procedure) OR
108252007 | Laboratory procedure (procedure) can be used as ELEMENT-names
where ELEMENT-value is coded from the value sets specified in CONSTRAINTS 1,
2 and 3.

The caveat for CONSTRAINT 6 is that this is a valid combination provided the code
in ELEMENT-name together with the code in ELEMENT-value does not yield a
meaning that is substantially different from the meaning if ELEMENT-name was not
coded. For example, it may be helpful to have a standard ‘question prompt’ specified
in the Archetype of ‘Color of iris (observable entity)’, where the stored values are the
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finding codes 301952009 | Blue iris (finding), 301953004 | Brown iris (finding) and
301954005 | Green iris (finding). For interpretation the ELEMENT-name code is
effectively redundant and non-disruptive semantically. By comparison, if the code
410551005 | Family history taking (procedure) were used in ELEMENT-name, this
would be significantly disruptive to the interpretation of a ‘finding’ or ‘disorder’ code in
ELEMENT-name. As such CONSTRAINT 6 would have to be used with extreme
care.

A.3.3 Using SNOMED CT to document procedures as an ELEMENT-value

Record entries are also made to document activities. The relevant openEHR EN%Y
subclasses are INSTRUCTION, ACTIVITY and ACTION. In the general sen
following constraint is the most appropriate that can be offered as top-do i
guidance:

CONSTRAINT 7: Concepts in the descent of 71388002 | Procedure@%edure) can
be used as ELEMENT-values where ELEMENT-value is not cod

Given that, once captured in a record, there is no distinction <4%1'f§rpretat|on
purposes between, for example, 165007007 | Allergy testin&e (situation) and
252512005 | In vivo test of hypersensitivity (procedure @following constraint
should also be introduced:

CONSTRAINT 8: Concepts in the descent of 12 59 | Procedure with explicit
context (situation) can be used as ELEMENT— where ELEMENT-name is not
coded.

From the published specification it wou a‘ﬁear that different ENTRY subclasses
are used depending on the state of t ity (planned, done etc.), so further
refinement of this set is probably , along with detailed consideration of the
interaction of certain ArchetypeQ tructs with SNOMED CT'’s procedure state
representation.

A.3.4 For procedures — se of a coded ELEMENT-name

It is probably fair to s ‘th,at in general there may be less need to capture procedures
in response to ‘quﬁ&? above and beyond ‘what procedure was performed’,

however there m e cases where such prompts would appear (e.g. the SNOMED
CT code 176@17 | Type of immunophenotypic analysis performed (observable
entity)), an% der to support such circumstances it would seem reasonable to
prowde@’!\ er constraint comparable to CONSTRAINT 6, thus:

CON@INT 9: Concepts in the descent of 363787002 | Observable entity

(ab @ ble entity) OR 386053000 | Evaluation procedure (procedure) OR
10852007 | Laboratory procedure (procedure) can be used as ELEMENT-names

where ELEMENT-value is coded from the value sets specified in CONSTRAINT 8.

As for CONSTRAINT 6, the caveat for CONSTRAINT 9 is that this is a valid
combination provided the code in ELEMENT-name together with the code in
ELEMENT-value does not yield a meaning that is substantially different from the
meaning if ELEMENT-name was not coded.
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A.3.5 Element association and containment

Whether by virtue of ELEMENT ‘sibling’ proximity (e.g. ‘reaction severity’ and
‘specific substance’ in the Adverse reaction Archetype) or by CLUSTER containment
(e.g. the 'symptom’ CLUSTER containing the ‘location in body’ or ‘character’
ELEMENTS in the ‘symptom of pain’ Archetype), SNOMED CT-coded statements in
an Archetype are not independent from one another. There has been insufficient time
in the project to date to explore the potential issues that this may cause, however a
few facets are described here:

A.3.6 Primitive associations
Given the relatively unconstrained nature of new content additions to SN(}@T
a

(as well as its inherited content from its source terminologies), many clin tions
or nuances are primitively represented and not represented in any de 'ni&'ﬁ | model.

By example (and with reference to the ‘symptom of pain’ Archetype uld be
possible to select a subtype of 22253000 | Pain (finding) that pri represents a
notion captured elsewhere in the relevant Archetype (e.g. 279 | Cramping

pain (finding), where it is intended that ‘cramping’ is capture{?}\ ne of the contained

ELEMENTS (‘character’).
Strategies are therefore needed to avoid this risk of * 't%ry representation’,
. This is a non-trivial design

possibly requiring its explicit prohibition by the Arc
task and will require detailed evaluation of all v sets to exclude concepts whose
primitive notions are preferentially represente

It is possible that some aspects of ‘arbitra« esentation’ could be managed by the
normalisation steps envisaged in the secfiorn* ‘Archetype transformation into
‘SNOMED-conformant semantic u@ut these could not be relied on to iron out
unmanaged ‘arbitrariness’ of data e

A.3.7 For findings, disorder&d procedures —interaction with the SNOMED
CT concept model

It was pointed out in the s@m ‘Primitive associations’ that it is relatively easy to
represent in the SNO T code binding of one Archetype component notions that
should be represe;ge elsewhere in the Archetype, where those notions are
primitively repres in SNOMED CT. It is not surprising therefore that the same
problem is a@ for defined or potentially defined ‘non-context’ notions too. Once
again with Q ce to the ‘symptom of pain archetype’, it is possible to represent
the site ‘& verity of a pain at both the level of the coded ‘symptom of pain’
CLU§£ and the contained ‘location in body’ and ‘degree’ ELEMENT.

S |es are therefore needed to ensure the following where such duplication can
&cur:

(1) either duplication/redundancy is explicitly prohibited by the archetype (e.g.
restricting the SNOMED CT ‘symptom of pain’-level coding to either a single abstract
‘pain’ code or subtypes that do not mention nuances represented elsewhere)

(2) or duplicate/redundant representation is allowed, but conflicting records are
avoided by dynamic value set bindings between COMPONENTS (e.g. if ‘severe
chest pain’ is selected as the ‘symptom of pain’ then either appropriate values are
selected for the contained ‘location in body’ and ‘degree’ ELEMENTS (based on
reference data values), or these ELEMENTS carry null values to avoid duplication.
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As a tentative constraint to make such associations explicit, and to extend the
ELEMENT-name/value ranges appropriately the following is proposed:

CONSTRAINT 10: where a relevant RECORD COMPONENT can be explicitly
referenced within an Archetype, suitable* Concepts in the descent of 410662002 |
Concept model attribute (attribute) can be used as ELEMENT-names, and suitable*
Concepts can then be specified (or further constrained).

*Suitable’ here means as guided by the published SNOMED CT domain and ran
concept model. ,\g

By example, so long it is possible to identify (and make explicit relevant r &ghips)
a suitable ‘object COMPONENT’ (e.g. ‘the symptom of pain’), it should b sible to
exploit the SNOMED CT concept model to provide an ELEMENT-na d
ELEMENT-value set to represent the site of the pain (363698007&ing site
722005 |

(attribute) as the ELEMENT-name and concepts in the desce
ifed body structure

Physical anatomical entity (body structure) OR 280115004 |
(body structure) as the ELEMENT-value).

Allow the use of attributes that are not part of the con del should not be
supported, and the use of concept model attributes MENT-names without

identification of explicit links to named compone allow reconstitution of an
analysable SNOMED CT expression) should supported.
A.3.8 For findings, disorders and proc —interaction with the SNOMED

CT context model

Essentially a special case of ‘Interac Q/Wth the concept model’, interaction with the
SNOMED CT context model is als{é sible. Once again with reference to the
‘symptom of pain’ Archetype, a;%rl_n MENT is provided (‘Currently present’) to allow
the capture of whether the p ptom described is present or not. For purposes of
comparable analysis it wiI% portant to manage the overlap between this pattern
and the potential to record Similar notions within SNOMED CT directly. In the
example case, it wou)és/lmportant either to prohibit the use of concepts in the
descent of 81765 N 0 pain (situation) (allowed by CONSTRAINT 2) as values for

‘symptom of pai ensure that any ELEMENT-value/name pair mapping for
‘currently pre is explicitly kept in step by a mechanism similar to that suggested
in CONST, 11.

Essenti xnother form of containment, it is noted that amongst the example

Arc s are structures like ‘Imaging request’ (using the INSTRUCTION class) and
‘ @iure undertaken’ (using the ACTION class) and ‘Past history’
(E)MPOSITION), all of which suggest that there are further complex interactions
between SNOMED CT representations of procedure and finding states, temporal
notions and subject of information/subject relationships to be investigated.
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A.3.9 Identified terminology issues

A number of issues with SNOMED CT have been identified as part of this review
exercise. The following list does not claim to be exhaustive, but is illustrative of a
number of editorial/ SNOMED-in-use issues that need to be resolved either within the
globally published standard or locally for NHS purposes (the risk of local solutions
being the hazards of non-interoperability with alternative local solutions developed
elsewhere — e.g. for international record transfers or data comparison.

A.3.10Inevitable missing primitives

It is fair to say that SNOMED CT will always be incomplete — there will aIways@
significant primitive clinical notions that have not been added to the content,i
anticipatory fashion. The practical upshot of this is for customers and pr (f&e of
SNOMED CT need to develop realistic expectations on what needs to_b ptured in
a coded form, and develop efficient, safe and implementable updat@eﬁanisms for
novel content where rapid change requirements are identified.

A.3.11Incomplete exploitation/incorporation of avallable

Whilst neither exhaustive nor exclusively an issue of SN CT/Archetype usage,
there are a number of concept classes in SNOMED C e guidance for use is
unclear at the moment. Notable examples are the fo two categories:

Concepts in the descent of 272379006 Event (evé\
Concepts in the descent of 48176007 | Social Q ext (social concept)
n

In the former case many concepts which many ways be regarded as ‘clinical

findings’ (or Archetype ‘Observatlons) ound (e.g. ‘Accidental exposure to
fertilizer (event)’), however itis n ether they are fully-interchangeable —
notably whether the ‘findings cont% odel (or something like it) can be invoked to
say things like ‘definite acude posure to fertilizer’ or ‘no accidental exposure to
fertilizer’.

In the latter case (and this peated in the section ‘Incomplete input grammar...’)

there are several tho éqp ‘occupation’ codes. It is not clear from current guidance
how these codes ¢ l&ﬁe exploited, either for the straightforward recording of an
occupation in a ED CT-enabled system, or how they might be incorporated
into expressi erting that a particular occupation history might need
consideratQ e explicitly excluded in a patient assessment.

A.3 12%}9 t category errors

Qu@e assessment of SNOMED CT suggests that at the coarse-grained levels of
t el concept chapters (findings, procedures, substances...) or of concept ‘kinds’
@bracketed tags on fully-specified names (e.g. body structure, morphological
abnormality, cell...) its content is well categorised. It is however noticeable that when
these categories (in particular concept ‘kinds’ are used to distinguish concepts for
constraint specifications (e.g. ‘only use context-model negation for disorder
concepts’)), it becomes apparent that the ‘kind’ tags are sometimes inconsistently
applied. Such categorisation errors weaken the authority of ‘top down’ constraints
such as those proposed above — requiring implementers (in this case Archetype
developers) to use discretion and degrading the automation that can be used by
implementers. By example, if it were agreed that a general razor for identifying
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ELEMENT-values for EVALUATIONS was to select SNOMED CT ‘disorder’
concepts, then the set of Congenital gammaglobulinopathies would be incomplete,
thus:

58034007 | Congenital hypergammaglobulinemia (disorder)
116133005 | Congenital agammaglobulinemia (disorder)

267460002 | Congenital hypogammaglobulinemia (finding) — this latter variant would
have to be included by exception (and/or the data subsequently corrected) if such a

high level distinction were made. é
A.3.13An 'incomplete’ model O
Essentially this is the (definitional) concept model equivalent of mewtable'ﬁ\\lng
primitives’. If SNOMED'’s corpus of primitive notions is necessarily inco te, itis
likely also that there will always be aspects of legitimate concept co ion that are
also absent. The ‘Symptom of pain’ Archetype illustrates model ir@leteness well;
whilst the SNOMED CT model allows the formal representatio ain’s site and
severity, there are no attributes available for representing n ?g;uch as the
aggravating factors or character of the same pain. As dis u above it is
theoretically possible (by concept combination) to repr the combination of a
pain character and relieving factor, this is not an ap that has previously been

supported in NHS CFH guidance, not in the least atise it is probably one of the
harder forms of post-coordination to constrain g‘; tently.
S

It should also be considered that some co ssociations are not desirable to be
represented within SNOMED CT. A relatively well-discussed example is the
‘causative’ association between state (e.g. ‘disorder due to disorder’ or
‘disorder due to procedure’), Where i gued that an information model association
may well be preferable. What is |s not included in the SNOMED CT concept
model needs therefore to be a a design decision.

A.3.14Incomplete input ar and computable equivalence to 'meaning
grammar'

‘Input grammar’ is u re to mean the terminology content to support ‘question
and answer’ bas ent capture. SNOMED CT has three major concept classes
that it is expec currently ‘take a value’

36378700 ervable entity (observable entity)

38605 valuation procedure (procedure) [although this subsumes a lot of false
positi r this pattern of use]

007 | Laboratory procedure (procedure)

last of these (‘Laboratory procedure’) is probably out of scope for ‘input
purposes’ (it is more likely to be used for the display of a laboratory test and its value,
or to represent the test itself), but the other two classes provide the sort of concept
that is likely to be used to represent a ‘question’, for example:

‘364373009 | Consistency of breast (observable entity)’ — what is the
consistency of the breast?

‘225162003 | Examination of abdomen (procedure)’ — what was found on
examination of the abdomen?
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In both cases there is a risk that the answer is a long narrative response, but it is
equally likely that the questions provoke simpler answers such as ‘normal’ or ‘soft’. In
these cases it would seem reasonable to offer these nominal fragment responses to
capture ELEMENT-name /-value pairs. However, two problems can be identified.

1. If we use the published value range for the SNOMED CT attribute ‘has
interpretation’ as a guide for the content that can be used as a nominal
or ordinal value for an observable entity, ‘normal’ is in scope but ‘soft’ is
not. Additionally (and anecdotally) the finding 290063001 | Normal
breast consistency (finding) is not modelled in a way that would aII

equivalence detection.

2. ‘Evaluation procedures’ are not treated the same way as Ob N@
entities (they cannot currently be the target of an mterpret | ut
so even if the appropriate response/value was ‘normal’ t uestlon
‘what was found on examination of the abdomen?’, equi nce could
not be detected between this and the finding ‘1631 | Abdomen
examined - NAD (finding)’

A.3.15An incompletely expressive grammar for value s@ecification

repeated here. Suffice it to say that current relationa et/Reference set
mechanisms are likely to be inadequate for valuey%ns ecifications (in particular
where post-coordinated Expressions are valid t — and further in particular
those that invoke the finding and procedure @ xt mechanisms). A broad
requirement is for an expressive declarati mmar that supports various set
theoretical associations, various hmrar% al'and ontological instructions, and

This issue has been discussed at some length in the TgQTnfo paper and will not be

supports cardinality constraints. On ntage of ‘decomposing’ SNOMED CT
Expressions into the formalism of hetype is that it gives access to a standard
notation for specifying cardlnal onstraints.

A.3.16Specific instability g.servables/measurement procedures

A topic of ongoing debate i
best way to integrate

SNOMED CT concept model and editorial circles is the
bservable entity’ concepts and align them with other
classes such as fi , measurement procedures and functions. Until a stable
solution is agreed\@nd until the data is then modelled in alignment with this solution)
there will be % tles in the consistent and expressive use of such concepts.

&
O
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A.3.17Incomplete solutions for negation/null/normality representation

These are probably not exclusively SNOMED CT issues — in particular for certain
flavours of null such as ‘it was not appropriate to ask this question of this patient
group’ — and none can be explored in detail here, but in brief:

SNOMED CT does not trivialise the complexities of negation, but at the moment has,
within its formalism, only a partial mechanism for its expression. It has support for the
simple case of saying that a ‘disorder is not present’ (e.g. ‘no Asthma’), with
machinery for detecting equivalence between both:

290000000|rash absent| O%
And ,&\
373572006|clinical finding absent|: 246090004 |associated ?\
finding|=271807003|eruption| \/

However, since the logical structure of SNOMED CT organises @ed concepts by
the general subsuming the specific, even this case is complic éﬁby a need for the
reversal of subsumption rules in cases of negation. Also, urg}e reference data is
fully modelled, the equivalence referred to above canno% aranteed. Finally, and
hinting at a less clearly supported negation pattern, t is an incomplete division
between ‘disorder not present’ and ‘structure, funct@ocess not present’ (e.g.
‘hand absent’ or ‘biceps reflex absent’). Treatin latter cases in the same way
as ‘no asthma’ (1) does not work using the S %E CT mechanism for negation
and (2) probably should not use this mechani nyway as the nature of the
negation is fundamentally different. There i therefore a need for SNOMED CT to
supply consistent guidance on other s of negation, and to distinguish clearly
which Concepts should invoke Wh&c@ ation mechanism.

Finally it is noted that many of t hetypes reviewed introduce the distinct notion
of ‘normal observations’. Wh encouraging their capture as a distinct ELEMENT
within a given Archetype c@e debated here (does this preclude statements or
normality being made elsewhere in the same Archetype?), but instead it is simply fair

to point out the followi NOMED has access to the following general pattern for
formal (and extensj representation of finding normality:

Normal prope f Interprets = property of Has interpretation =
system system normal

O
e.g. Q\

363714003 | Interprets 363713009 | Has

(attribute) |= 277901007 | interpretation (attribute)
;pngroso (r),grlmi?lgﬁgmg) Sputum appearance |= 17621005 | Normal
(observable entity) | (qualifier value) |

However from the reference data it can be seen that only a fraction of findings with
‘normal’ in their termstring have the role ‘has interpretation=normal’ modelled, and
that it is not immediately clear how this pattern of modelling/expression creation
would always be carried out.
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Appendix B: Pain symptom representation in openEHR

The following example is taken openEHR representation of pain symptoms using the
archetype 'openEHR-EHR-CLUSTER.symptom.v2' as referenced in the presenting
complain in the template 'Emergency-AbdominalPain.v2draft.oet' .

This example is used to illustrate in the body of the document.

node _id

at0001
at0035
at0034
at0063
at0002
at0113

at0029

at0.117

at0046
at0047
at0022
at0044

at0023

at0026.1
at0028
at0.119
at0032
at0.121
at0.122
at0.123
at0.124

at0.

a@
at0.128

at0.120
at0115
at0003
at0004

at0005
at0116

Node

te pain symptom [1]
Symptom [1]
“¢ Nil significant [0..1] BOOLEAN
% Features [0..1]
& Date / time of onset [0..1] DATE_TIME
W ciinical description [0..1]
% Location [0..1]

Location in body [0..*]

Radiating to [0..1]

A
— N
& Current intensity [0..1] Q
O

EDegree [0.1]

o

°0) not present at0024 L=5) moderate
%°1) trivial atOOZQ I¥°8) severe
T2 mild 45 Z°9) very severe

23 Pain score [0.. @GER
¥ADuration [0..1] OYRATION

%2 Characte
=Ech ac\%l]

L= Erishing at0.129 L& Superficial
< & Biining al0.130 ™ Throbbing
=" Cramping at0.131 1% Sharp

L& Colicky at0.132 T Heavy

at0.125 EQ\ @:Deep at0.133 |@aTearing

L Diffuse at0.134 [ squeezing
L=°Dull ache at0.144 ¥ Stabbing

¥ Shooting at0.145 T Griping
Description of character [0..1]
%2 Variation [0..1]

E&Variation [0..1]
& Constant at0006 CZFlyctuating

L& |ntermittent
Wl Variation details [0.1]

Terminology Binding comment
<22253000 | pain | ’s
Could imply absent finding @@ true.
Probably sa@mfinding site but multiple
cardinali%

3636988007 finding site | = <91723000 |
al structure |

odelled in SNOMED CT but does
e some specific pre-coordinated 'pain
radiating to ..." concepts.
<9972008 | radiating pain |

Maps reasonably well to severity
246112005 | severity | =

<272141005 | severities |

‘Current intensity' may have implication for
context model temporal context.

SNOMED CT does not model this but
does have some pain concepts with these
specific characters.

These could be post-coordinated by
conjunction.

‘Superficial' and 'Deep' are in
<301370002 | finding of sensory
dimension of pain |

Most others are in

<410720000 | pain by sensation quality |

Not modelled as attributes of pain but pre-
coordinated concept exist
<<301369003 | finding of pattern of pain |
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node_id Node Terminology Binding comment

at0033 e Course [0..1]

at0008 E=Onset type [0..1] 263502005 | clinical course | =

at0009 ¥ Gradual at0010 " Sudden O;ng%gfggll |Sgr(il(jﬁlnalogrsl§(tét| |

at0060 Il onset description [0..1]

at0014 % Precipitating factors [0..1]

at0099 EECommon precipitating factor [0..1]

::gigg gemX:drinc(:irt]ion changeatOlOl el veate Not m.Ode”m but some Sg@ i
coordinated concepts gfi

at0104 I contact with known allergen

at0102 ¥ recent infection ?‘

at0015 W other precipitating factor [1..*] 0\’

at0.135 E2 Activity level at onset [0..1] C)

at0.137 E8Activity level [0..1]

at0.138 L5t rest at0.140 T during sleep Notmaotietied

at0.139 ying flat  at0.141 = on exertion

at0.136 1l Activity level description [0..1] Q‘

at0030 & Date / time of maximum intensity [0..1] DATE @

at0016 %2 Modification [0..1]

at0018 & Modifying factor [0..5] Q~

at0105 E8Factor [0..1] Q

at0106 L& restin at0109 @:&

at0107 @exercigsing at0110 <[§’°banirglg forward Not modelled

at0108 [ preathing at0111 C@Qlying flat

at0019 Factor [0..%]

at0064 EiChange [0..1 &

at0065 [EResolved 067 " No change Not modelled

at0066 [ Better at0068 FWorse

at0056 il change dstails [0..1]

at0037 E8Pro res [0.1]

at0038 [ eSolved at0042 I§":'No change Not modelled.

at0040 ‘é@ L er at0043 FWorse

at0011 essation [0..1

oo \Q) é Posal [0..1] oot S Not modelled.

at0114 Q Cessation description [0..1]

atoo % %2 Previous episodes [0..1]

aﬁb % Any previous episodes [1] BOOLEAN

a %2 Previous episode [0..4]

at0.142 & Date / time of previous episode [0..1] DATE_TIME

at0057 Details [0..1]

at0.143 Comparison [0..1]

at0098 3 Number of previous episodes [0..1] INTEGER

at0200 Other details [0..1]
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