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Foreword

This document (E}
informatics”, the sg

3606-1:2007) has been prepared by Technical Committee CEN/TC251 “Health
2tariat of which is held by NEN.

the general heading Health informatics — Electronic health record

Part 3: Reference archetypes a

Part 4: Security

Part 5: Messages for exchange

According to the CEN/CENEternaI Regdiat
countries are bound to implenYepthis E&gp¢
Republic, Denmark, Estonia, Fin France|

Lithuania, Luxembourg, Malta, Neth s, No
Sweden, Switzerland and United King (@:
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Introduction

many other services or
persons registries, billi

trace of such interactions?z;equired i
allow their communicatio @

This European Standard ma%

primarily be realised as a com
clinical systems.

Technical approach

European predecessor, ENV 13606, other EHR-related
and demonstrator pilots in the communication of whole

conformant systems. The technical approach to producing this Eur
several contemporary areas of requirement.

a. In addition to a traditional message-based communication betweeg
Electronic Health Record will in some cases be implemented as a middlewafe
using distributed object technology and/or web services.

egbmponent (a record server)

b. “Customers” of such record services will be not only other electronic health record systems but also other
middleware services such as security components, workflow systems, alerting and decision support services
and other medical knowledge agents.

c. There is wide international interest in this work, and this European Standard has been drafted jointly
through CEN and ISO with significant input from many member countries.
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d. Mapping to HL7 version 3 has been considered an important goal, to enable conformance to this
European Standard within an HL7 version 3 environment.

e. The R&D inputs on which ENV 13606 was based have moved forward since 1999 and important new
contributions to the field have been taken into account. The openEHR foundation, integrating threads of R&D
in Europe and Australia, is one such example.

Given the diversit
communication gptig
EHR Extracts £
properties with

f deployed EHR systems, this European Standard has made most features of EHR
nal rather than mandatory. However, some degree of prescription is required to make
ely processable by an EHR recipient system, which is reflected through mandatory
he models in Parts 1, 2, and 4 of this series, and through normative term lists (defined in

used alongside key
(RIM), EN 14822-1, [
(CONTSYS).

standards, mcludlng the HL7 Version 3 Reference Information Model
14822-3, CEN/TS 14822-4 (GPIC), prEN 12967 (HISA) and prEN13940

The challenge for EHR interogerability i ise a generalised approach to representing every conceivable
nt way. This needs to cater for records arising from any

required by different health care do 5
practice and medical knowledge advap i j efit is part of the widely acknowledged health

The approach adopted by this E
Standard and used to represer&@
(conforming to an Archetype Mo
patterns for the specific characteristic
profession, speciality or service.

s a Reference Model, defined in this European
health record information, and Archetypes

The Reference Model represents the g%% charact
aggregated, and the context information required to mes
model deflnes the set of classes that form the generic

named RECORD_COMPONENT hierarchies that are agreed within &
interoperability, data consistency and data quality.

distinct, domain-level concept, expressed in the form of constraints on data whose iRstances conform to the
reference model. For an EHR_Extract as defined in this European Standard, an archetype instance specifies
(and effectively constrains) a particular hierarchy of RECORD_COMPONENT sub-classes, defining or
constraining their names and other relevant attribute values, optionality and multiplicity at any point in the
hierarchy, the data types and value ranges that ELEMENT data values may take, and other constraints.

This European Standard recognises that archetypes might be used to support communication between some

EHR systems in the future, or might be used as a knowledge specification by some EHR system external
interfaces when mapping parts of an EHR to an EHR_EXTRACT, or might not be used at all between some
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EHR systems. The use of archetypes is therefore supported, but not made mandatory, by this European
Standard. A specification for communicating archetypes is defined by Part 2 of this series.

Requirements basis for this European Standard

From the early 1990's it was recognised that a generic representation is required for the communication of
arbitrary heaftN record information between systems, and in Europe this has resulted in a succession of EU
sponsored R&D projects and two generations of CEN health informatics standards prior to this one. These
projects ghd/standards have sought to define the generic characteristics of EHR information and to embody
i ormation models and message models that could provide a standard interface between clinical
he vision of such work has been to enable diverse and specialist clinical systems to exchange

constructs to support the safe and relevant
gsionals working on the same or different sites.

This work includes the G EHCR , 14C and Nora projects and work by SPRI. These key
requirements publications '& ibliggfapHy. These requirements have recently been consolidated
on the international stage wit '

In this Reference Model the key : i s|for such faithfulness are related to a set of
logical building block classes, wit i ifuiles prapsged/for each level in the EHR Extract hierarchy.
ISO/TS 18308 has been adopted as the referen guirements to underpin the features within this
EHR communications Reference Model, and a mappi s &nents statements to the constructs in

the Reference Model is given in Annex D.

Overview of the EHR Extract record hierarchy

¢ ions, reasoning and intentions
can have a simple or a more complex structure. They are generally g¢g ’ eadings, and contained
in “documents” such as consultation notes, letters and reports. Th§ sualn\filed in folders,
and a patient may have more than one folder within a healthcare enterprisé (27g. i sthg, obstetric).

The EHR Extract Reference Model needs to reflect this hierarchical strycture dng-0rganisation, meeting
published requirements in order to be faithful to the original clinical coaiext gid to ensure meaning is
preserved when records are communicated between heterogeneous clinical ems. To do this, the model
formally sub-divides the EHR hierarchy into parts that have been found to provide a consistent mapping to the
ways in which individual EHRs are organised within heterogeneous EHR systems.

These parts are summarised in Table 1 below.
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Table 1 — Main hierarchy components of the EHR Extract Reference Model

EHR HIERARCHY
COMPONENT

DESCRIPTION

EXAMPLES

EHR_EXTRACT

The top-level container of part or all of the
EHR of a single subject of care, for
communication between an EHR Provider
system and an EHR Recipient.

(Not applicable)

"/
=

The high level organisation within an EHR,
ividing it into compartments relating to care
ovided for a single condition, by a clinical

team or institution, or over a fixed time period

@n episode of care.
PN

Diabetes care, Schizophrenia,
Cholecystectomy, Paediatrics, St Mungo’s
Hospital, GP Folder, Episodes 2000-2001,
Italy.

COMPOSITION &

The set pbfnformation committed to one EHR
by oneAaggnt, as a result of a single clinical

Progress note, Laboratory test result form,
Radiology report, Referral letter, Clinic visit,
Clinic letter, Discharge summary, Functional
health assessment, Diabetes review.

SECTION

Reason for encounter, Past history, Family
history, Allergy information, Subjective
symptoms, Objective findings, Analysis,
Plan, Treatment, Diet, Posture, Abdominal
examination, Retinal examination.

ENTRY

A symptom, an observation, one test result,
a prescribed drug, an allergy reaction, a
diagnosis, a differential diagnosis, a
differential white cell count, blood pressure
measurement.

CLUSTER

The means of SeJZRi ing nested mAltj
data structures s time serigs,

represent the columns of a table.

a
nd

diogram results, electro-encephalogram
nterpretation, weighted differential
djagnoses.

ELEMENT

The leaf node of the EHR hierarchy,\)
containing a single data value.

RN

An EHR_EXTRACT contains EHR data as COMPOSITIONSs, optionally

COMPOSITIONs contain ENTRYSs, optionally contained within a SECTION

As fchlond pressure, heart rate, drug
symptam, body weight.
AN\
\’/

by’a FOLDER hierarchy.

anis

ENTRYs contain ELEMENTS, optionally contained within a CLUSTER hierarchy
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The EHR Extract

comprises...

each containing...

Ahe EHR Extract hierarchy (part 1)

ntaining...

...... = & contain Elements

Figure 2 — Diagram of the EHR Extract hierarchy (part 2)
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Description of the main Reference Model classes
EHR_EXTRACT

The EHR_EXTRACT is used to represent part or all of the health record information extracted from an EHR
Provider system for the purposes of communication to an EHR Recipient (which might be another EHR
system, a clinical dgta repository, a client application or a middleware service such as an electronic guideline
component), and sypp0rting the faithful inclusion of the communicated data in the receiving system.

The EHR_EXT
Provider syste

AZT class contains attributes to identify the subject of care whose record this is, the EHR
from which it has been derived and the identifier of that subject’s EHR in that system, and

EHR_EXTRACT can be interpreted in isolation if the
vices needed to decode the entity identifiers used by the

recipient system does not h
EHR Provider.

A formal mechanism is defined n Pa i ieg’for including access policy information within the
EHR_EXTRACT. This is inte inform the {ent about the wishes of the subject of care and of
healthcare providers for how futuﬁ%ccess reg h should be managed.

The EHR_EXTRACT also contains -/ ary\o the filter o selectlon criteria by which this EHR_EXTRACT
was created. This may or may not ¢ iQ in the EHR Request, and provides a
record of the kind of subset this EHR __ eld by the EHR Provider. This might
be of importance if the EHR_EXTRAC i iftagt & R Provider or EHR Recipient, and

purposes). It might specify the maximum level of sensitivity of the (& ing that data that is more
sensitive than this level may exist and have been filtered out), or that ve been excluded
to limit its total size. If the EHR_EXTRACT was created by selecting partis clinical data (for
example, only laboratory data) then this may be indicated through a\| at were included in
the selection criteria. An option exists to include additional criteria (e X #fings); this may be used to

provide additional human readable information about this EHR_EXTRACT or » for locally agreed
computer-interpretable constraint information.

10
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RECORD_COMPONENT

The main building block classes that are used to construct the EHR data hierarchy within an EHR_EXTRACT
are kinds of RECORD_COMPONENT. This is an abstract class, the super-class of all of the concrete nodes in
the EHR hierarchy: FOLDER, COMPOSITION, SECTION, ENTRY, CLUSTER, ELEMENT, and also the
super-class for two other abstract class nodes: CONTENT and ITEM.

RECORD_ZOMPONENT defines the information properties that are common to all of these building blocks,
including:

e unique |dent|f|er that was issued to this EHR node by the EHR system in which it was f|rst

a sensitivity code and
to govern future access to

e support for Lin

When generating an EH

in some situations, need
direct correspondence wit
RECORD_COMPONENT p
RECORD_COMPONENT has b

provider system to indicate that a

RACT for this purpose.

Health record entries often refer to other pre-axigti [ and include them as "copies". A common
example of this is a discharge summary, which Xighi,inclhude cepies of several parts of an inpatient stay

record such as the admission circumstances, the ma prigojpal interventions and treatments. In
most cases the EHR_EXTRACT needs to contain these regfepeqce a ORD COMPONENTS explicitly by
value, so that each COMPOSITION can be interpreted (b BNHR/ R owever, it is important

medico-legally also to communicate that these entries are goRies, ard"thAt the gihate from a different part
of that subject’'s EHR. The optional attribute original_parent g
original parent RECORD_COMPONENT if the data is a copy.

normal clinical shared care, but only in circumstances where an EHR transts beirg made for legal reasons.
It is important that each RECORD_COMPONENT be uniquely and consistently identified across multiple
EHR_EXTRACTS, so that references to or between them remaining valid. Examples of such references are
semantic links, revision and attestation. The rc_id attribute is of data type Instance Identifier (Il), which
incorporates an ISO OID; Il is currently considered internationally to be the most appropriate data type for
persistent identifiers that are required to be globally unique. It is unlikely that contemporary EHR systems will
have existing primary keys or internal identifiers that correspond directly to globally-unique Il instances.
However, an EHR Provider system that has been issued with an organisational OID might use its internal
references to construct unique local extensions to that OID and thereby construct globally-unique rc_id values.

11
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Alternatively, it might create completely new rc_ids and retain a record of the mapping of these to each
internal identifier, so that any future EHR_EXTRACTS it generates will use consistent rc_id values. It is also
unlikely that an EHR Recipient system will be able to use received rc_id values as its internal primary keys for
the data, since every database uses a slightly different approach to generating and using such keys. The EHR
Recipient might therefore also need to keep a record of the mapping of imported rc_id values to its primary
keys, so that future references to those RECORD_COMPONENTS can be appropriately matched, and it can
create EHR_EXTRA&TSs that reapply those rc_id values to the exported data. An alternative approach is for
EHR systems to € itly store the rc_id values along with the clinical data, and treat this as part of the
“payload” data and no6t attempt to use these also as primary keys. It should also be noted that the rc_id does
not function as g ary key equivalent within an EHR_EXTRACT i.e. duplicate values of rc_id are permitted
if each instancg ddes indeed refer to the same piece of clinical data within the EHR Provider system.

FOLDER

This class i USed to represen
group COMPOSITIONs” b

he highest-level organisations of EHR data within the EHR_EXTRACT e.g. to
epidQde, care team, clinical speciality, clinical condition or time interval.

concept is treated a
a significant legal pokti

In the EHR_EXTRACT,
a complete directory system, A
within the EHR Provider syste
than by physically containing
FOLDER, which is a requireme

FOLDERs within the EHR_E
EHR provider system i.e. they wi

A FOLDER may be used to gro% set

S comprising the individual records made of
jcat—ercounter. In situations like this where a

ttested\ This approach should be used to
d nt\nterval of care. This also provides an
odght npt to be added to this FOLDER.

equire that the EHR Recipient
tt sted an intact copy of this
ynigation.

members of a multi-professional t
FOLDER represents a finite interva
communicate that the FOLDER’s conten
indication to the EHR Recipient that additio

OMPOS|TION

they should be handled within the EHR Recipient’s system:5e.
explicitly uses these within its EHR system. However, if a FOLDEF
information should be retained for future reference and possible on

COMPOSITION

The composer is the agent (party, device or software) responsible for creating, systfiesising or organising
information that is committed to an EHR. This agent takes responsibility for its inclusion in that EHR, even if
not the originator of it and even if not the committer of it. The content of the COMPQOSITION is primarily
attributed to this person. Whether or not the composer is changed when a revision is made is optional.
Applications will generally use the composer's name to label COMPOSITION data when used for clinical care.
There may be occasions when there is no single main composer (e.g. a multi-professional tele-consultation, or
a case conference); in such cases the composer role might not be formally specified even though each
participant and clinical role is declared: the composer is therefore optional.

12
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Provision is made for a COMPOSITION to include the details and locations of any other participants involved
in the clinical encounter or record documentation session. Some of these might have participated from
different locations (for example on the telephone, or via a video-consultation).

The COMPOSITION is the main container class for EHR data within the extract itself, to ensure that a
consistent containment hierarchy is used within all Extracts: the EHR_EXTRACT contains a set of
COMPOSITI®Ns together with audit data about the committal of each within the EHR Provider's system. A
is always used to communicate version updates between EHR systems, even if the actual
to parts of that COMPOSITION. If multiple versions of EHR data are to be communicated within
TRACT, this will be as a set of distinct COMPOSITIONSs, each referencing the preceding version

usually reflect the clini 3sion, and might also reflect the main author's reasoning
processes. Much resear eadings are used differently by different professional
groups and specialties, that h sed consistently enough to support safe automatic

processing of the EHR. dled |n this European Standard as an optional (informal)

containment for human navig
SECTIONs may be used to re t the cont t chy of clinical headings used within the EHR
organi s (withi 8 ZOMPOSITION. Each SECTION may contain

Provider system to group and se entri
additional SECTIONs and/or ENTRYSs.

ENTRY

has actually been performed. The ENTRY class associates this
to facilitate safe interpretation:

e information in an ENTRY may be about someone other than
defines the subject of the information;

o information in an ENTRY may have been provided by or is attributed 8 a garticular individual: ENTRY
defines the information provider;

o other participants might need to be associated with a particular ENTRY;

o the ENTRY may represent the evolving status of a clinical act (e.g. requested, performed, reported,
cancelled), and may optionally carry an identifier that links it with a workflow system;

13
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CONNECT

ALTIJD DE ACTUELE NORM
IN UW BEZIT HEBBEN?

Nooit meer zoeken in de systemen en uzelf de vraag stellen:
‘Is NEN-EN 13606-1:2007 en de laatste versie?’

Via het digitale platform NEN Connect heeft u altijd toegang
tot de meest actuele versie van deze norm. Vervallen versies
blijven ook beschikbaar. U en uw collega’s kunnen de norm
via NEN Connect makkelijk raadplagen, online en offline.

Kies voor slimmer werken en bekijk onze mogelijkheden op
www.nenconnect.nl.

Heeft u vragen?
Onze Klantenservice is bereikbaar maandag tot en met vrijdag,
van 8.30 tot 17.00 uur.

Telefoon: 015 2 690 391
E-mail: klantenservice@nen.nl



http://www.nenconnect.nl

