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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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Introduction

This Technical Report was prepared in order to establish a set of categories of, and definitions for, electronic
health records in order to describe the scope of application of the family of EHR standards currently
programmed for development by ISO.

The primary purpose of ISO's family of EHR standards is to maximize interoperability between| electronic
redords and systems that are specifically intended to be shareable, irrespective of the technplogies they use
and the platforms on which they reside.

However, a variety of health information systems may include features and functionality tha{ could be
characterized as belonging to an EHR system. Similarly, many health information)systems mgy produce
oufput in the form of EHR extracts or entries, as described in ISO/TS 18308, irrespective of whether their
primary purpose or application is as a shareable EHR.

=
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TECHNICAL REPORT ISO/TR 20514:2005(E)

Health informatics — Electronic health record —
Definition, scope and context

1| Scope

Thfs Technical Report describes a pragmatic classification of electronic health records, provides simple
definitions for the main categories of EHR and provides supporting descriptions of ‘the characteristics of
elgetronic health records and record systems.

2 | Terms and definitions

For the purpose of this document, the following terms and definitions apply.

2.1
ar¢hetype
(dgscriptive) model of a clinical or other domain-specific concept which defines the structure andl business
rules of the concept

NQTE Archetypes may define simple compound concepts such as “blood pressure” or “address”, or m¢re complex
corppound concepts such as “family history” or “microbiolegy result’. They are not used to define atomic concgpts such as
angtomical terms. Archetypes use terms which may’)be derived from external terminologies to identify archetype
corhponents.

[Bgale:2003[11]]

2.2
ar¢hetype
(teghnical) computable expressSion of a domain-level concept in the form of structured constraint gtatements,
based on some reference information model

NQTE 1 Archetypes afe one-to-one with domain concepts, which can themselves have interior complexity.

NQTE 2  Archetypes all have the same formalism but can be either part of a standardized/shar¢d ontology
(i.e} definitional) oronly used locally or regionally (i.e. not considered definitional).

[Beale:200317]]

2.3
arc¢hitecture
that set of design artefacts or descriptive representations that are relevant for describing an object such that it
can be produced to requirements (quality) as well as maintained over the period of its useful life (change)

[Zachman:1996[24]]

2.4
client
individual who is a subject of care

NOTE The terms “client” and “patient” are synonymous but the usage of one or other of these terms tends to differ
between different groups of health professionals. Clinicians working in a hospital setting and medical practitioners in most
settings tend to use the term “patient” whereas allied health professionals tend to use the term “client”.

© I1SO 2005 — All rights reserved 1
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2.5

clinical data repository

CDR

data store that holds and manages clinical data collected from service encounters at point of service locations
(e.g. hospitals, clinics)

NOTE 1

NOTE 2

Adapted from Infoway:2003[13].

Data from a CDR can be fed to the EHR for that subject of care; in that sense the CDR is recognized as a
source system for the EHR.

NOTE 3
Integrated (

2.6
clinician

health professional who delivers health services directly to a patient/client

NOTE

2.7

COMPOS
sub-class
RECORD |
committal

[ENV 136d

2.8
computer

informatiom which can be programmatically created, stored, manipulated, and retrieved in an electrg

computer

2.9
consumet
individual

210
electronic
ICEHR

repository
and transr
agreed log
support of

NOTE

A CDR complies with the definition of a basic-generic EHR but not with the more specialized definition ef
fare EHR (ICEHR).

Adapted from ISO/TS 1830831,

TION

of RECORD_COMPONENT in the EN13606 Reference Model that contains the set
|[COMPONENTS composed (authored) during one user's clinical session or record interaction,
vithin one HER

6-116]]

processable information

vho may become a subject of.care

health record for integrated care

of information regarding the health status of a subject of care, in computer processable form, sto
nitted securely. and accessible by multiple authorized users, having a standardized or commo
ical information model that is independent of EHR systems and whose primary purpose is
continuing, efficient and quality integrated health care

It contains information which is retrospective, concurrent and prospective.

an

of
for

nic

red

nly
the

2.11

electronic health record

EHR

(basic generic form) repository of information regarding the health status of a subject of care, in computer

processab

NOTE

definition (e

le form

The definition of the EHR for integrated care in 2.10 is considered to be the primary definition of an electronic
health record. The definition of a basic-generic EHR is given only for completeness and to acknowledge that there are still
currently many variants of the EHR in health information systems which do not comply with the main (ICEHR) EHR

.g. a CDR complies with the basic-generic EHR definition but not with the ICEHR definition).
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electronic health record architecture

EHRA

generic structural components from which all EHRs are built, defined in terms of an information model

[ISO/TS 18308[3]]
NOTE A more descriptive informal definition of an EHRA is that of a model of the generic features necessary in any
electronic healthcare record in order that the record may be communicable, complete, a useful and effective ethico-legal

record of care and may retaln integrity across systems countrles and time. The architecture does not prescribe or dictate

inp those that
ges, are not

€ or more

E R system
(cgmponents) set of components that form thesmechanism by which electronic health records afe created,
useéd, stored and retrieved including people, data, rules and procedures, processing and storage devices, and
communication and support facilities

NJQTE1  Adapted from IOM:1991[14],

NQTE 2  The original IOM definition referred to a “CPR System” (Computer-based Patient Record System) and used
thelterm “patient records” ratherthan “electronic health records”.

2.16
EHR system
(system) system forrecording, retrieving and manipulating information in electronic health records

NOQTE 1  Adapted from ENV 13606-1[6].

NQTE 2 \»~This definition is identical to the original CEN definition except that the original term “electronic|health care
recprd” has been abbreviated to “electronic health record” to be consistent with the terminology used thrqughout this
Te¢hnical Report.

217

encounter

contact in the course of which health activities are delivered to a subject of care in her or his presence, and
her or his health record is accessed or managed

NOTE1  Adapted from EN 13940-1[8],

NOTE 2  This definition is identical to the original CEN definition except that the original term “health care” has been
abbreviated to “health” to be consistent with the terminology used throughout this Technical Report.

© I1SO 2005 — All rights reserved 3
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2.18
functional interoperability
ability of two or more systems to exchange information

219
health
state of complete physical, mental and social well-being and not merely the absence of disease or infirmity

[WHO:1948[23]]

2.20
health condition
alterations|or attributes of the health status of an individual which may lead to distress, interference with’ daily
activities, Ir contact with health services; it may be a disease (acute or chronic), disorder, injury or.trauma] or
reflect other health-related states such as pregnancy, aging, stress, congenital anomaly or genetic-dispositipn

[WHO:1948123]]

2.21
health ordanization
organisatign involved in the direct provision of health activities

NOTE 1 |Adapted from ENV 13940-1[8],

NOTE 2  |This definition is identical to the original CEN definition except.that the original term “health care” has bgen
abbreviated to “health” to be consistent with the terminology used throughout this Technical report.

2.22
health prgblem
health confition that results in some disability, pain and/orzactivity limitation

2.23
health prgfessional
person whp is authorized by a recognized body-to’be qualified to perform certain health duties

NOTE 1 [Adapted from ISO/TS 17090-1[2],

NOTE 2 |The defined term is often named “healthcare professional”. A convention has been adopted in this Technjcal
Report whereby the term “healthcare™is abbreviated to “health” when used in an adjectival form. When used in a npun
form, the word “care” is retained but-as a separate word (e.g. delivery of health care).

2.24

health prqgvider
health professional orhealth organization involved in the direct provision of health activities

NOTE 1 [Adapted from ENV 13940-1[8l.

NOTE 2 ThisdefinitiomisTdenticaltotheorigima CEN—definitiomexcept that theorigimatterm“heatttrcare tas been
abbreviated to “health” to be consistent with the terminology used throughout this Technical Report.

2.25
health record
repository of information regarding the health of a subject of care

NOTE Adapted from ENV 13940-1[8].
2.26

health status
individual's current state of physical, mental and social well-being

4 © I1SO 2005 — All rights reserved
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2.27
information service

ability of a system to provide a defined set of output information based on a defined set of input information

[EN 12967-1 to 3[7]]

2.28

integrated care EHR
ICEHR

See 2.10

NQTE Information models are commonly classified from high-level abstract models thfough to concrete
imglementation models. The ISO Health Informatics Profiling Framework (ISO/TR17119[1]) defines thrg

individual who is a subject of care

NOQTE 1  Adapted from ISO/TS 18308[3l.

NQTE 2  The terms “patient” and “client” are synonymous but the usage of one or other of these terms te

pbendent of

technology
e levels of
tion models
UML object
5. A logical
n model on
gical model

hds to differ

between different groups of health professionals: Clinicians working in a hospital setting and medical practitiopers in most

setfings tend to use the term “patient” whereas allied health professionals tend to use the term “client”.

2.31
semantic interoperability
abllity for information shared by systems to be understood at the level of formally defined domain co

NOTE Adapted fron1SO/TS 1830831,
2.32

sefvice
number of processes, involving an organization in the provision of specific objectives

[EN 12967-1 to 3[7]]

ncepts

NOTE See also 2.27.

2.33
shareable EHR
EHR with a commonly agreed logical information model

NOTE 1 The shareable EHR per se is an artefact between a basic-generic EHR and the Integrated Care EHR (ICEHR)

which is a specialization of the shareable EHR. The shareable EHR is probably of little use without the additi
characteristics thath are necessary for its effective use in an integrated care setting.

NOTE 2  Whilst the ICEHR is the target for interoperability of patient health information and optimal patient

onal clinical

care, it is of

note that the large majority of EHRs in use at present are not even shareable let alone have the additional characteristics
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required to comply with the definition of an Integrated Care EHR. A definition of a basic-generic EHR has therefore been
included to acknowledge this current reality.

2.34
standard

document, established by consensus and approved by a recognized body, which provides, for common and
repeated use, rules, guidelines or characteristics for activities or their results, aimed at the achievement of the
optimum degree of order in a given context

[ISO/IEC Guide 214]]

235
subject of
one or mo

[ISO/TS 183083]]

NOTE 1
commonly U

NOTE 2
may not ne
without eve

2.36
template
directly, lo
and which

[Beale:200

NOTE
an archetyp

3 Definition of Electronic Health Record

3.1 Def

Previous &
difficulty of

care
e persons scheduled to receive, receiving or having received a health service

The terms “patient” and “client” are synonymous with subject of care in a health¢record context and
sed instead of the more formal term “subject of care”.

The term “consumer” is also often used as a synonym in this context. However) it is of note that a consu
Cessarily be a subject of care since it can be argued that it is possible for aiconsumer to have a health reg
having received a health care service.

cally usable data creation/validation artefact that is semantically a constraint/choice of archetyy
will often correspond to a whole form or screen

3011])

Templates in general have a one-to-many relationship with underlying concepts, each of which is described
e.

nitional approach

ttempts to develop.a_definition for the Electronic Health Record (EHR) have foundered due to
encapsulating all-of the many and varied facets of the EHR in a single comprehensive definition.

The appro
and its for

This definition (called the “basic-generic EHR”) is intentionally concise and generic to ensure the broad

applicabili

also be able-t0 support legislative and access control requirements that apply to all “forms” of EHR.

ach taken inythis Technical Report is to make a clear distinction between the content of the E
or strugéture. This is achieved by first defining the EHR in terms of its structure (i.e. as a contain

to‘the widest range of existing and future users of EHRs and EHR systems. Such a definition s

are
ner

ord

es

by

he

HR
er).
est
hall

The basic-generic EHR definition is supplemented by a more detailed and specialized definition to cover two
of the most essential characteristics of the EHR not covered by the basic-generic definition. These are the
ability to share patient health information between authorized users of the EHR and the primary role of the
EHR in supporting continuing, efficient and quality integrated health care. There are of course many other
important characteristics of the EHR dependent on the scope and context of care, which will not be explicitly
expressed in a single supplementary definition. It would be possible to develop a whole series of formal
definitions to capture all of the nuances of different care contexts. However, the approach taken in this
Technical Report is to keep the number of formal definitions of EHR types to an essential minimum and to
demonstrate the inclusiveness of these definitions through explanatory text and examples.
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Figure 1 illustrates the specialization of the basic-generic EHR into two broad categories of shareable and
non-shareable EHRs. A definition for a shareable EHR is given in Clause 2 but it is not included as a core
definition in this Technical Report since the shareable EHR by itself is probably of little use without the
additional clinical characteristics that are necessary for its use in an integrated care setting. This is called an
integrated care EHR (ICEHR) and is shown in Figure 1 as a specialization of the shareable EHR.

Basic-Generic EHR

NG
arr
shd
EH

It g
tha
the

3.2

Frq

share EHR information between different authorized users. In technical terms, this requires interop

inf
Th

a)

Shareable EHR Non-shareable EHR

i

Integrated Care EHR

Figure 1 — Specialization of the'basic-generic EHR

TE Figure 1 uses the conventions of object-oriented UML (Unified Modelling Language) diagrams.
bws represent a generalization/specialization relationship that can be thought of as an “is a kind of” relation
reable EHR is a specialization of the more general basic-generic EHR (i.e. a shareable EHR is a kind of b
R). Similarly, an Integrated Care EHR is a specialization of (is a kind of) shareable EHR.

hall be emphasized that a clear distinction needs to be made between the EHR and an EHR s
t this Technical Report is primarily\concerned with the former. Many of the characteristics often g

) The key role of interoperability

m the viewpoint of Standardization, the single most important characteristic of the EHR is th
brmation in the)EHR and interoperability of EHR systems that exchange and share this informatio
bre are two/main levels of shareability or interoperability of information:

functional interoperability: the ability of two or more systems to exchange information (s

EHR in fact pertain to EHR systems rather than to the record itself. This is discussed in Clause 6.

The unfilled
ship. Thus a
hsic-generic

ystem and
ssigned to

b ability to
erability of
n.

b that it is

human readable by the receiver);

b)

semantic interoperability: the ability for information shared by systems to be understood at the level of
formally defined domain concepts (so that information is computer processable by the receiving system).

Note that semantic interoperability is not an all-or-nothing concept. The degree of semantic interoperability
depends on the level of agreement on terminology and the content of archetypes and templates used by the
sender and receiver of information.

Semantic interoperability is necessary for automatic computer processing to underpin the real value-added
EHR clinical applications such as intelligent decision support and care planning.
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One of the key requirements for shareability of the EHR is to break the nexus between the EHR and the EHR
system (i.e. the EHR should conform to an information model independent of both the physical database
schema used for local storage and the applications which create, maintain and retrieve EHRs). This EHR
information model should be independent of any particular implementation technology (i.e. it should be a
logical information model). Technology independence is also essential to make the EHR “future proof” to

enable the possibility of lifetime EHRs.

In order to achieve semantic interoperability of EHR information, there are four prerequisites, with the first two

of these also being required for functional interoperability:

a) a stands : :
sharer) and receiver of the information;

b) standardized service interface models to provide interoperability between the EHR service and ot
services such as demographics, terminology, access control and security services in a comprehens
clinicgl information system;

c) a stapdardized set of domain-specific concept models, i.e. archetypes and demplates for clini
demographic and other domain-specific concepts;

needg to be a single standardized terminology for each health domain-but rather, terminologies ug

d) stanc{rdized terminologies that underpin the archetypes. Note that thisZdoes not mean that th
should be associated with controlled vocabularies.

The sharing of patient EHR information between different EHR systems and different health organizations
almost ceftainly take place in a distributed processing environment\ISO 10746, covers the reference mo
for open (istributed processing (RM/ODP) and describes distributed systems in terms of five “viewpoir

(or

her
ive

cal,

bre
ed

will
del
ts”

(subdivisigns of the specification of a complete system) which.ate the Enterprise, Information, Computational,

Engineering and Technology viewpoints. The RM/ODP also- describes the key concept of “separation
responsibilities” between different components/services.in>a complete distributed system. Each service in
system hag its own set of responsibilities, independent.of the other services, but linked by service interfac
This is called the “system of systems” paradigm.

Using this|approach, the EHR is but one of many services (although central to the focus of this Techn
Report) inl a comprehensive health information system. Examples of other services are demograph
terminologly, access control and security, These and many other services are shown diagrammatically
Figure 2. Bach service can be represented by a reference model which specifies the information semantics
the servicg (the RM/ODP information viewpoint) and a service model which specifies the interface betwg
that servicg and other services via~an API (Application Programming Interface) definition.

More detailed information orthis important subject is contained in ISO 10746, EN 12967 and open EHR:20
3.3 The|basic—generic EHR

3.3.1 Definition

of
he
es.

cal
Cs,
in
of
en

See 2.11.

3.3.2 The basic-generic EHR in context

3.3.21 Applicability of definition

This definition makes no assumptions about the health system of any country or region. It also makes

no

assumptions about the type or granularity of information in the record. More specifically, the definition is

broadly applicable to all health sectors, professional health disciplines and methods of health delivery.
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3.3.2.2 Name of the EHR

It has been noted that in regard to the term “Electronic Health Record”, the word “Computerized” or “Digital”
may be preferable to “Electronic” since the record itself is usually stored in digital form on a magnetic disc or
other medium such as magnetic tape, “smart card”, or CD-ROM, none of which is strictly electronic, except
that the hardware that processes them (and therefore the record) uses electronic circuits. However, this is a
rather pedantic view and the term “Electronic Health Record” and its abbreviation “EHR” are now so well
established internationally that a further name change would cause unnecessary confusion.

3.3.2.3 Source of definition

The definition is essentially a concatenation of the CEN definitions of a “healthcare record” (‘arepository of
information regarding the health of a subject of care”) and the EHR (“a healthcare record in computer readable
format”) (see ENV 13606-1), with one important change. The phrase “computer readable” in| the CEN
definition has been changed to “computer processable” which encapsulates readability ‘but extends this to
indude the notion that information in the EHR must be amenable to programmatic manipulation ang therefore
to automatic processing.

3.3.2.4 Subject of care

The term “subject of care” is used synonymously with “patient” and “client” throughout this Technital Report,
depending on the context in which these terms are used. The term(iconsumer” is also commonly used in
place of subject of care and in most cases this is a valid use. However, it should be noted that in a gtrict sense,
a donsumer may not necessarily be a subject of care since it can\be argued that it is possible for g consumer
to have a health record without ever having received a health:care service.

“Suibject of care” usually refers to a single individual. However, the definition in Clause 2, which is faken from
ISQ/TS 18308, allows for the subject of care to be “ene or more persons”. This broader definitior] has been
adppted to satisfy the needs of jurisdictions in which-there may be a requirement for the EHR to in¢lude more
thgn one person as the subject of the EHR (e.g::Gertain indigenous and cultural groups where it is [customary
to keep information and make health decisions, at the family or other group level).

It may be tempting to abbreviate the termr‘subject of care” to “subject”. Whilst this may be acceptahle in some
contexts, it should be used with care~sinice a “subject” in an EHR may be the “subject of informafion” rather
thgn the “subject of care” (e.g. details of the patient’'s mother in the family history section of the health record);
“subject” is only used in this Technical Report where the context and meaning are very clear.

3.4 The non-shareable EHR

The non-shareable EHR will not be formally defined in this Technical Report since it is essentially g “definition
by |lexclusion”. Howeyer, the characteristics of a non-shareable EHR are discussed briefly below.

As|noted in 32 the single most important characteristic of the EHR from a standards viewpoint and also one
of the greatest potential benefits of the EHR is the ability to share EHR information. At present,| almost all
EHRs .are-based on proprietary information models within EHR systems, with little or no intefoperability
befween EHR systems and I|ttle or no ab|I|ty to share EHR |nformat|on beyond the |mmed|ate boyndary of a
sinig A disciplines
W|th|n a smgle orgamzatlon (e g. between doctors and nurses) or between d|fferent appllcatlons W|th|n a single
clinical information system (e.g. a non-integrated decision support or care planning application is unable to
access the EHR which is bound to the “EHR application”). Non-shareable EHRs are nearly always tightly
bound to both the EHR system software and also to a particular database product. This is the case with the
large majority of EHRs implemented in all areas of health at present.

The difference between a non-shareable EHR and a shareable EHR is analogous to the difference between a
stand-alone desktop PC and a networked PC where the latter adds enormous benefits in terms of locating,
retrieving and exchanging information using the Internet, an intranet, email, workgroup collaboration tools, etc.
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3.5 The shareable EHR

The sharing of EHR information can take place at three different levels:

a) level 1: between different clinical disciplines or other users, all of whom may be using the same
application, requiring different or ad hoc organisation of EHRSs;

b) level 2: between different applications at a single EHR node (i.e. at a particular location where the EHR is
stored and maintained);

c) level

The share
within a s
However,

past medigal history, family history, current medication, etc.

When levgl 3 sharing is achieved and the object of the EHR is to support the integtated care of patie
across and between health enterprises, it is called an integrated care EHR (ICEHR).

3.6 The|integrated Care EHR (ICEHR)

3.6.1 Geheral

Over the
speciality

care is well suited to many chronic diseases such as diabetes, cardiovascular diseases, and respirat

: EE £ CLID Al L PN H S £ LD | EH al NH S £ LD
. AdUTUOO UITTCTTOTIU I U L =

LILLAAYLELYAY Lvie] \I.U. AUTUOO UTTTCTTIT rirvivoedadlulitio Aarnu/ur Uimrerort LILLIAY OyOtUIIIO)
bble EHR used for levels 1 and 2 will contain mainly detailed information required for patient c

ngle location and it will be created and maintained on a local EHR system as described in €
t will also usually contain at least some health summary information such as a problem list, allerg

bnd multi-disciplinary teams, often called “shared care® or “co-ordinated care”. Integrated sha

are
3.
ies,

nts

bast decade there has been a marked trend towards integrated health delivery through multi-

red
ory

the

diseases. |t is also well suited to some episodic or periodic conditions such as ante-natal care and mental
health problems.
Integrated| care is usually planned and delivered (over an extended period of time, particularly for

managem

3.6.2 Definition

See 2.10.

3.6.3 ICEHR in context

3.6.3.1

Effective i
informatio

Semantic.interoperability

ent of chronic diseases. This introduces’ the notion of a longitudinal record, with informatjon
recorded gbout past, present, and future events.and plans. The Integrated Care EHR definition is based
these charpcteristics.

on

wtegrated and shared care requires at a minimum timely and efficient shared personal heg

through standardization of clinical and other domam concepts using termlnologles archetypes and templates.
This requirement has not been included in the definition of the ICEHR since there is currently limited
standardization of the components required for semantic interoperability. It is expected however, that
substantial progress will be made over the next few years with the adoption of standardized terminologies and
the rapid development and standardization of archetypes and templates.

3.6.3.2

Longitudinal

The term “longitudinal” has deliberately not been included in the definition of ICEHR due to differing views on
what it really means (see 5.4). Nevertheless, the concept of an (extended) interval of time is implicit in the

definition t

10

hrough the phrase “contains information which is retrospective, concurrent, and prospective”.
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3.6.3.3  Granularity

There is no mention in the definition of ICEHR of the type or granularity of information beyond the fact that it is
“‘information regarding the health of a subject of care” and “its primary purpose is the support of continuing,
efficient and quality integrated care”. It is likely that the majority of such information will be clinical but it will
certainly contain some demographic information and may include administrative information such as
appointment schedules, eligibility information etc. The granularity of the information will vary depending on the
context of care (see Clause 5).

3.6.3.4 Standardized (or commonly agreed) logical information model

The ICEHR definition refers to “a standardized or commonly agreed logical information model’J[This is the
furjJdamental characteristic of a shareable EHR. A “standardized” logical information model, producgd through
thg consensus standards development process of national and international standards dgvelopment
ordanizations such as ISO, CEN and HL7, is the preferred outcome to ensure widest intéroperability. However,
a “commonly agreed” logical information model, produced through a process of formal or informal pgreement
at the level of a group of users (e.g. a local or regional health authority), may bée appropriate as|an interim

mdasure or in a jurisdiction where a formal standard is not thought to be desirable!

—

A Ipgical information model specifies the structures and relationships between information but is independent
of [any particular technology or implementation environment. Thus,, the/ ICEHR is “independept of (any
particular) EHR systems” as stated in the definition. A physical modekis a particular instantiation ¢f a logical
mqdel for use in building a specific system or product. It is sometitnes also called a design model|or product
maqdel.

3.4.3.5 Persistence of information

The ICEHR definition does not explicitly mention persistence of information, although it is implied by the
stdtement that it contains “information which is retrospective, concurrent and prospective”.

Information persistence is a fundamental characteristic of formal EHR models (i.e. EHR logical information
mqdels) which include semantics for information storage, version control, and rules regarding the modification
angl deletion of information in the EHR, This is a characteristic which distinguishes the EHR from the
mgssaging paradigm (e.g. HL7 or Edifact messages) in which messages have no persistence (although the
information in a message can clearly be stored in an EHR or other persistent artefact once it hag been de-
cogled by the receiver). It is generally agreed from a medico-legal viewpoint, that information recqrded in an
EHR should not be able to be(deleted. Rather, errors in recorded information should be corrected by making a
new version of the particular.block of information (called a “Composition” in CEN EN13606 or a “Dgcument” in
thg HL7 Clinical Document)Architecture). This new corrected block of information is the default seen by a user
buf the old incorrect information can still be retrieved if necessary for medico-legal purposes.

Notwithstanding/the‘above, there may be jurisdictions in which there is a requirement that particular|erroneous
information should be permanently deleted (e.g. at the request of the patient), despite other mgdico-legal
difl‘inculties that this may create. Many jurisdictions also specify a time (usually at least seven |years and
sometimes.more than twenty years) after which the entire health record may be permanently deleted.

3.6.3:6 Completeness of information

It is often said that information in the EHR should be “complete” or that the ICEHR/longitudinal EHR should be
a complete record of the subject's health care. In practice, this will rarely, if ever, be true, particularly in the
current era where a person's total health needs are provided by many different clinicians and health
organizations. Increasingly frequent travel and changes of abode also compound this problem. Furthermore,
clinicians do not record a verbatim transcript of a health encounter but rather, only the salient history,
observations, investigations, assessments, interventions and plans necessary for optimal management of a
particular health problem or issue.

The ideal ICEHR will be comprehensive: it will be capable of representing and managing any kind of EHR
information, and capable of integrating data from any number of EHR provider systems. In practice more
limited forms of an EHR system may be developed for use in constrained clinical contexts. Practical
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circumstances may limit the connectivity of one EHR system to other such systems. However, in principle
each ICEHR will be as complete as local circumstances permit AND will itself be capable of contributing its
data to other larger-scale ICEHR systems, respecting any access permissions that pertain to the EHR data.

3.6.3.7  Security and privacy
The ICEHR has two other important characteristics which introduce the important areas of security and
privacy, considered in most jurisdictions to be essential for medico-legal integrity and community trust and
acceptance of EHRs. These are:

a) securi

b) accespibility by multiple authorized users (and only by authorized users). This introdices the
privacy/access control dimension to the EHR and allows for access by the subject of care (where
appropriate and allowed by local laws and policies) and other authorized users (e.g. the, subject's agent
such @s a parent of a child subject) as well as treating clinicians. Any system providing access to the
ICEHR must conform to any consents and locally-applicable policies for such access.

NOTE Formal requirements or a specification of a) are not in the scope of this Technical ‘Report. Such requiremgnts
or specificajions are established locally or nationally.

3.7 Othpr common types of health records

3.7.1 Geheral

There are| a number of other terms commonly used to describe”different types of health records in|an
electronic [form. Although some of these terms have been<formally defined by standards and other
organizatigns, their usage has generally been inconsistent and variable across different countries and heglth
sectors.

NOTE These terms are discussed here for completeness but will not be formally defined in this Technical Report.
3.7.2 Common types of health record

3.7.21  [Electronic medical record (EMR)

The EMR Fould be considered as a_special case of the EHR, restricted in scope to the medical domain of at
least very much medically focuséd) It is a widely used term in North America and a number of other countifies
including Yapan. The Japaneése Association of Healthcare Information Systems (JAHIS) has defined a
five-level Hierarchy of the EMR (see JAHIS:1996!19]):

a) Depaftmental EMR: contains a patient’'s medical information entered by a single hospital departmgnt
(e.g. pathology;radiology, pharmacy);

b) Inter-departmental EMR: contains a patient's medical information from two or more hospital
depariments;

c) Hospital EMR: contains all or most of a patient's clinical information from a particular hospital;
d) Inter-hospital EMR: contains a patient's medical information from two or more hospitals;

e) Electronic healthcare record: longitudinal collection of personal health information from all sources.

3.7.2.2 Electronic patient record (EPR)

The United Kingdom's National Health Service (NHS) defines the EPR as an electronic record of periodic
health care of a single individual, provided mainly by one institution (NHS:1998[16l). The NHS notes that the
EPR typically relates to the health care provided by acute care hospitals or specialist units. This definition of
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the EPR has gained quite widespread currency outside of the UK but its usage is still often inconsistent in
many places.

3.7.2.3 Computerized patient record (CPR)

Also referred to as a computer-based patient record, the term computerized patient record is used mainly in
the USA and seems to have a wide range of meanings which may encompass the EMR or EPR.

3.7.2.4  Electronic health care record (EHCR)

The EHCR Is a term that was commonly used in Europe, including ENV 13606-1I°l. [t may be.regarded as
symonymous with the EHR and EHR is now rapidly replacing the term EHCR in Europe.

3.71.2.5 Electronic client record (ECR)

A gpecial case of the EHR where the scope is defined by the non-medical health professional group utilizing
thg record within their health discipline (e.g. physiotherapist, chiropractor, social worker).

3.1.2.6  Virtual EHR

The virtual EHR is a loose concept which has been discussed forha number of years but there is no
authoritative definition to date. It usually refers to an EHR which is‘fassembled “on the fly ” through| a process
of federation of two or more EHR nodes. This is further discussed.in 6.3.

3.1.2.7 Personal health record (PHR)

This is an important entity and is discussed in 3.8.

3.71.2.8 Digital medical record (DMR)

Waegemann describes the DMR as “a web-based record maintained by a healthcare provider or Realth plan.
The DMR can have the functionality of tHe)EMR, EPR or EHR > (see Waegemann(22]).

3.71.2.9 Clinical data repository (CDR)

A CDR is defined by Canada,Health Infoway as “an operational data store that holds and manages clinical
daga collected from service, encounters at point of service locations (e.g. hospitals, clinics). Data from a CDR
can be fed to the EHRCfar that client, in that sense the CDR is recognized as a source system for|the EHR.”
(Infoway:2003![13]). A-CDR is usually organized as a service-centric repository rather than patfent-centric
regords and CDRS _do not have the version control, privacy (particularly patient-controlled access) and other
EHR medico-legalcharacteristics at an individual patient level. It should also be noted that notwithstanding the
Infoway definition, many CDR products are in fact non-operational data warehouses designed for [secondary
prqcessing-

=

3.17.210 Computerized medical record (CMR)

A CMR is defined by Waegemann as “a computerized record created by image scanning or optical character
recognition (OCR) of a paper-based healthcare record” (see Waegemann(22]).

3.7.2.11 Population health record
A population health record contains aggregated and usually de-identified data. It may be obtained directly

from EHRs or created de novo from other electronic repositories. It is used for public health and other
epidemiological purposes, research, health statistics, policy development and health service management.
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3.7.2.12 Types of health records in review

The first eight of these variants clearly comply with the basic-generic EHR definition. A CDR may comply with
the basic-generic EHR definition but CDRs are generally not considered to be patient-centric EHRs as is clear
from the Canada Infoway definition.

The CMR might be considered to be partially compliant to the basic-generic EHR definition since scanned
paper records can be indexed, retrieved and potentially searched within documents (if OCR has been done).
However, a CMR is unlikely to have data structures to underpin any significant decision support or other
applications requiring semantic interoperability.

The population health record does not comply with the ISO EHR definitions since it is not a health recotd;|as
defined in[2.20 “a repository of information regarding the health of a subject of care”. It is truecthat the
definition xf subject of care (see 2.29) makes provision for the subject to be “one or more persons”, but in
most jurisdlictions it will apply to a single individual only. Moreover, even if the subject of the \EHR is {wo
people or p family, this would not be regarded as a population as used by epidemiologists.and other public
health spetialists.

3.8 The|personal health record (PHR)

The key fgatures of the PHR are that it is under the control of the subject of care/and that the informatiop it
contains ig at least partly entered by the subject (consumer, patient).

There is g widespread misapprehension in the community, including_among health professionals, that the
PHR must|be a completely different entity from the EHR if it is to meet the requirements of patients/consumgrs
to create, ¢nter, maintain and retrieve data in a form meaningful to them and to control their own health recprd.
This is nat correct. There is no reason why the PHR cannot_have exactly the same record architectlre
(i.e. standard information model) as the health provider EHR“and still meet all of the patient/consumer
requirements listed above. In fact there is every reason to ensure that a standardized architecture is used|for
all forms ¢f EHRs (but certainly the ICEHR), to enable sharing of information between them as and when
appropriate, under the control of the patient/consumer.

The PHR ¢an then be considered in at least four different forms:
a) a self{contained EHR, maintained and confrolled by the patient/consumer;
b) the sagme as a) but maintained by a:third party such as a web service provider;

c) a conjponent of an ICEHR maintained by a health provider (e.g. a GP) and controlled at least partigally
(i.e. tHe PHR component as(a minimum) by the patient/consumer;

d) the sgme as c) but maintained and controlled completely by the patient/consumer.

4 The EHR

41 Scolpe of'the EHR"

There are currently two broadly different views of the scope of the EHR?). The first of these views has been
called the “Core EHR” whilst the second has been called the “Extended EHR"3).

1) Some readers may prefer to think of this section as the “Boundaries of the EHR” since the scope also determines the
EHR boundaries —i.e. what is permissible in the EHR and what is not.

2) These different views first emerged during review of a draft of ISO/TS 18308 in early 2002 and later in the
development of the ISO/TC 215 EHR ad hoc Group report (Schloeffel & Jeselon:2002). The subject has since been taken
up by the HL7 EHR SIG and debated on the SIG’s List Serv (EHR®@lists.hl7.org) and at the October 2002 meeting of the
HL7 EHR SIG in Baltimore, MD, USA.
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No formal definition of the Core EHR or Extended EHR will be given in this Technical Report since these are
informal artefacts used here to describe two different views on the scope of the EHR. Both the Core and
Extended EHRs as described, comply with the ISO basic-generic definition of the EHR.

There may in fact be many more shades of variation in the fine detail of exactly what is in scope and what is
out of scope within each of these two broad views. However, it is probably more fruitful to initially characterize
and obtain consensus on the main features of just the Core EHR and Extended EHR views. Before doing this,
it will be useful to reflect on the purposes of the EHR. The following section is taken from ISO/TS 18308:2004.

4.2 Purpose of the EHR

The primary purpose of the EHR is to provide a documented record of care that supports present|and future
care by the same or other clinicians. This documentation provides a means of communication among
clinicians contributing to the patient's care. The primary beneficiaries are the patient and the(clinician(s).

Anly other purpose for which the health record is used may be considered secondary, as are|any other
beneficiaries. Much of the content of EHRs is currently defined by secondary .sers, as the ipformation
collected for primary purposes was insufficient for purposes such as billing, pelicy’and planning| statistical
anglysis, accreditation, etc.

Sefondary uses?#) of EHRs include:

—| medico-legal: evidence of care provided, indication of compliance with legislation, reflection of the
competence of clinicians;

—| quality management: continuous quality improvement studies, utilization review, performance [monitoring
(peer review, clinical audit, outcomes analysis), benchmarking, accreditation;

—| education: training of clinicians and other health professionals;

—| research: development and evaluation of newtdiagnostic modalities, disease prevention measures and
treatments, epidemiological studies, populatiof’ health analysis;

—| public and population health: access'to quality information to enable the effective determipation and
management of real and potential public health risks;

—| policy development: health statisfics analysis, trends analysis, casemix analysis;

—| health service management: resource allocation and management, cost management, re¢ports and
publications, marketing strategies, enterprise risk management;

—| billing/finance/reimbursement: insurers, government agencies, funding bodies.

The EHR scope~may include functions which support both primary and secondary purposes off the EHR.
However, the Core EHR will be principally focused on the primary purpose whereas the Extended EHR is
concerned with'all of the secondary purposes as well as the primary purpose of the EHR.

4.3 The Core EHR

TheKey characteristics of the Core EHR view are that the EHR concerns a single subject of care, has as its
primary purpose the support of present and future health care of the subject, and is principally concerned with

3) This view has been described as mainly North American whilst the Core EHR view has been described as the
predominant view of EHR scope in Europe and Australia. Whilst this may be true as a broad generality, both views will
undoubtedly have their adherents regardless of any geo-centricity.

4) The term “secondary uses” here is not intended to indicate that these are inherently less important than the primary
use/purpose of the EHR. Some may prefer the term “derived uses” rather than secondary.

5) This section draws heavily from the ideas and writings of Thomas Beale, including the Health Information Standards
Manifesto (Beale:20019))
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clinical information. The last of these three characteristics is the most significant in defining the difference
between the Core EHR and Extended EHR views, as will become evident in 4.5.

The proponents of the Core EHR have adopted this view to facilitate standardization of the EHR and the
attendant benefits that this can bring, of greater interoperability (particularly at the semantic level), portability,
evolution and implementability. The Core EHR has a clear, limited scope enabling a manageable set of
requirements to be specified and a manageable standardized model to be defined.

The scope of the Core EHR is essentially defined by the requirements for its record architecture, as specified

in ISO/TS

18308!31.

The Core
“system-of
a simple €
and more
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EHR fits much more closely than the Extended EHR with the distributed systems
-systems” paradigm. This allows more modular health information systems to be built, ranging, fr,
nvironment with just the EHR, a terminology service and some reference data, to a much’big
elaborate environment including many additional services such as decision support,.‘workf
bnt, order management, patient administration, billing, scheduling, resource allocation, etc.

H scope of the Core EHR and adoption of the system-of-systems approach‘also simplifies
nt of EHR and other related health information standards. It means that the EHR standard does
to be everything, but can rely on other standards to provide the services.it requires. It also allg
to be layered and released incrementally, making the overall standards approach much m
le than it would be with a monolithic approach.

Extended EHR

ded EHR view of the EHR includes not only clinical information but essentially the whole of w
called the “Health Information Landscape” (see Beale:2001(9)). It is a superset of the Core EH
, the Core EHR should be seen as a true subset of the Extended EHR.

of functions which are part of the Extended EHR but outside the scope of the Core EHR include:
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uling;

ng;

DN support;

5 control and policy mandgement;
jraphics;

nanagement;

nes;

ology;

— popuITtion health recording, querying and analysis;
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professional service recording, querying and analysis;

— business operations recording, querying and analysis;

— resource allocation.
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Each of these functions could form part of a comprehensive health information system. It should be noted that
the ISO basic-generic EHR definition may include almost all ®) of the Extended EHR types of information —
provided they can be considered as “information regarding the health of a subject of care”. Thus, although the
scope of the Core EHR has been defined as being predominantly limited to clinical information, the ISO basic-
generic EHR definition and even the Integrated Care EHR do not prevent the inclusion of information related
to patient administration, scheduling, invoicing, decision support, etc.

4.5 Comparative features of the Extended EHR and Core EHR

4.51 EHR systems functions

Th
en

OLUTP (On-Line Transaction Processing) and OLAP (On-Line Analytical Processing). These functio
crifical in a hospital or similar large scale EHR system but they will not form part of standards fo
EHR record architecture. They will, however, be part of evolving standards for.EFR systems
portant to recognize that these types of function may be just as relevant {o Core EHR systems as to

im
Ex

4.9.2 Information, knowledge and inference

An

Refctor has described three classes of entities in the EHR environment:

Th
kn

CO

Ta

co'rl:jtain not only information buthalso knowledge. A comprehensive Extended EHR system W

b distinction should be drawn between functions which are important for EHR systems ina
ironment” and those which are important for standardization of the EHR. Good examplesof’'the

ended EHR systems.

bther perspective on the Core EHR/Extended EHR scope is theirrelationship to information and

knowledge: statements that apply to all entities of .a Glass’); examples relevant to the|
terminology, clinical models (archetypes, templates), guidelines, drug reference data, etc;

information: statements about specific entities;\.'examples are clinical, demographic, inv
scheduling data about particular individuals;

inference: the use of knowledge to infer or deduce information about an individual (reasonin
general to the particular); the primary example in health informatics is clinical decision support S

e Core EHR contains only information (i.e. facts about particular individuals). The Core EH
pwledge system and is not, on its OWn, an inferencing system. The Extended EHR on the other

ponents which are information systems, knowledge systems and inferencing systems.

ble 1 below provides d summary of the differences between the Core EHR and Extended EHR.

real world
former are
ns may be
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knowledge.
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6)

The exception to this would be population health information since this clearly does not constitute

regarding the health of a subject of care”.

7)

The definitions of knowledge and information used here are by Thomas Bealel'0],
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Table 1 — Differences between the Core EHR and Extended EHR

Scope attribute Core EHR Extended EHR
Focus principally clinical information the whole health information landscape
Relationship to each other subset of Extended EHR superset of Core EHR
Relationship to purposes of the principally concerned with primary concerned with both primary and
EHR purpose (i.e. clinical care) secondary purposes
Relationship to ISO/TS 18308 EHR | defines the scope many of the Extended EHR requirements
requirements beyond the scope of the

ISO/TS 18308 EHR Reference
Architecture

Modelling|paradigm small model which interfaces to many |large model which defines the whole
similar models for other services in a | health information landscape
distributed systems environment

Approach [for standardization separate standard for Core EHR and |single multi-part standard for all serviceg
each other service in the health
information landscape

(layered approach)

knowledg

Relationsi{:ip to information and contains only information may contain-ihformation and knowledge

5 Confext of the EHR

5.1 The|EHR for different health paradigms

Differencep in health paradigms or models will likely lead;to major differences in EHR content. In “westdrn
countries, [the allopathic or “orthodox” medical model-is*the dominant health paradigm. However, there are
also two other models of western health care, the social model and the psychological model. These models
have diffefent assumptions about the nature of\illness and well-being and differences of approach to the
maintenance of good health and the treatmernt of illness. They also often use different terms for the same
health concept (e.g. “problems” in the medical)’model and “issues” in the social model). However, differen¢es
between western and non-western health.models are generally greater than those between the three westgern
models.

Oriental medicine (e.g. Chinese, medicine) and Ayurvedic medicine, collectively often called “alternative’| or
“compleméntary” medicine in western countries, are fundamentally different from western orthodox medicipe.
This is pafticularly important ‘in”“countries where patients/consumers seek health care from practitionerg of
more than one health mgdel, sometimes for the same illness. The practitioners of these different health
models ngt only use differént terms for the same entity but sometimes also use the same term to expriss
different cpncepts; e.97 the terms “inflammation” and “elevated calcium” have quite different meanings |for
western and some‘alternative/complementary practitioners.

A single BHR\across different health paradigms, could be very beneficial for the holistic care of patients
seeking c@re/from practitioners of different health models (more than 50 % of the population in_many
countries). However, it could also be potentially dangerous or even life-threatening for a patient unless
different assumptions and different meanings for the same terms are recognized and dealt with in the EHR.

There is little if any experience as yet in using a single EHR across different health paradigms but there are
techniques available in the evolving model-based EHR standards to assist in dealing with these difficulties.8)

8) The use of “folders” within the EHR is one way to segregate different types of EHR content (see ENV 13606-1[¢); e.g.
different folders may be used for acute hospital care, GP care, mental health and “alternative” care practitioners such as
herbalists and naturopaths. The use of archetypes for clinical content and distinct domain-specific term sets to underpin
the archetypes will also assist in avoiding problems due to different healthcare paradigms within a single EHR
(see Beale:2002[101),
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Despite the challenges and current lack of experience in the use of an EHR across different health paradigms,
it is hoped that the evolving EHR standards will be able to accommodate these differences.

5.2 The EHR for different health systems

Differences in national and regional health system models may also result in different types of content in the
EHR, although the core clinical content will usually be similar regardless of the health system. Health systems
are usually specific to a particular jurisdiction such as a country or region (e.g. state, province, territory). The
major differences between health systems usually relate to their funding models, but they also differ in regard
to access to the system, types of service available, methods of health delivery and credentialing of health
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Hemographic, insurance, financial and clinical information.

b The EHR for different health sectors, disciplines and settings
b content and granularity of an EHR may vary widely within a given health system between diffe
ciplines, different health sectors and different health settings, e.g.:

health sectors (e.g. acute hospitals, community clinics, rehabilitation, facilities): the inforn
hospital record is likely to be of a finer granularity, but narrower in scape;than a primary care r¢

health disciplines (e.g. doctor, nurse, physiotherapist, dentist, social worker): the record of
dentist is generally likely to contain more structured informatien than the record of, e.g., a psy
social worker which may tend to contain more narrative fre€itext;

health discipline within sector: the entries in a hospital ICU record will differ in form and con
general hospital record; individual health disciplinefecords will differ from each other within
sector;

health setting (e.g. emergency department; office, operating room, battlefield, home); the d
patient history (presenting complaint, pastymedical history, allergies, medications, review of sy
will vary markedly in its components_and detail between a health encounter in a hospital
department, on a battlefield and in.a‘home-care setting.

spite these substantial differences in the type, granularity and amount of structured information
needs of all health sector§ and health disciplines, regardless of the setting, can be accommo
gle standardized EHR architecture. This will include at a minimum, a standardized logical i
del to provide functional interoperability. Varying levels of semantic interoperability can then bg
use of standardized-terminologies, archetypes and templates.

| The temporal context of the EHR

ny definitions of the EHR stress the notion that the EHR is a longitudinal collection of (perso
prmation: Unfortunately, the definition of longitudinal in the context of the EHR is not given. H

fur

statement that it contains information which is:

her ‘elaboration of the temporal nature of the EHR is given in the definition of the ICEHR (see 2
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a) retrospective: a historical view of health status and interventions;
b) concurrent: a “now” view of health status and active interventions;
c) prospective: a future view of planned health activities and interventions.

The “Concise Oxford Dictionary” defines longitudinal as “involving information about an individual or group
over a prolonged period”. The dictionary defines prolonged as “lengthy” which in turn is defined as “of
considerable or unusual duration”. Whilst this would usually be interpreted to be a period of months or years in
relation to clinical events and the EHR it could be much shorter in some health contexts.
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Some definitions of the EHR specify the time period as “lifetime”, “birth to death” (“cradle to grave”) or even
“before birth to after death” (“sperm to worm”). Whilst this clearly defines the limits of the EHR and may well
be a desirable goal for some form of the EHR, it does not preclude lesser periods of time being regarded as
longitudinal and still meeting the criteria of the 1ISO ICEHR definition. In fact, even a record consisting of a

single hea

Ith encounter could be considered to be longitudinal. An emergency department encounter with a

patient may last for many hours and involve the recording of patient information (history, examinations,
investigations, treatments, plans) by a number of different health specialities and disciplines. Similarly a 24 h

stay in an

intensive care unit will often, if not always, involve retrospective, concurrent and future information

by the time of discharge from the unit.
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“EHR functional requirements” or “EHR functional specification” in fact should relate to EHR
ee Clause 6) and not to the Electronic Health Record per se. The EHR has<a“variety of purposes,
discussed in 4.1, but this is different from functions, which are properties 6f‘EHR systems that act
HR.

text of the EHR in the health information environment

an attempt to illustrate a notional health information environfent.9) It can also be understood mpre
a “landscape” of issue areas or focal points in the area\of electronic health information. Mos{ of
s have one or more standards currently available. One of-the big challenges in an integrated health
environment is to make these work together.10)

bm should be read from the inside out, staring at the level of a “minimally functional” EHR
nt, in which some basic level of patient health information is available, along with terminology,
data (e.g. generic drug data), patient identification and archetypes. This level corresponds to fhe
e Core EHR.

pvel out, “fully functional”, contains _other services which would be expected in a fuller environmgnt,

a hospital, including decision, support, guidelines and protocols, and mobile computing. Notq in
that at this level, the notion,efithe EHR has been extended to include events, workflow, multimedia,
C information.

der enterprise” level-includes further services typical within provider organizations seen |as
entities, and also.’as cooperative institutions in a larger network of public or private health
nd access-eantrol services appear across all levels of the health information environment, indicafing

rovide alevel of support appropriate to the other services available at each level.

of:the Extended EHR corresponds to the sum of all levels shown in Figure 2.

9) This section is taken from the HIS Manifesto pp3-5 (see Beale:2001[%) with permission.

10) A primary inspiration for the separation of interests shown in this document has been Corbamed (see OMG:2004['7]),

now known

as OMG HDTF — Health Domain Taskforce; the HDTF standards specify interfaces for many of the areas on

the diagram.
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Figure 2 — A health information environment

For details of each of the services in‘Eigure 2, see the HIS Manifesto, pp. 5-8 (see Beale:2001[]).

copyright ©2002-2004 Thomas Bealk

ure 2 should not be treated/as an accurate software engineering diagram, but as an illustration of the

EHR systems

mber and diversity of systems used to support the human activities which take place in a health
computer infrastructure can be seen as a whole, or in terms of its parts, most of which can and do

institution.

system to
Another
removed

6.1

Introduction

A detailed discussion of EHR systems is beyond the scope of this Technical Report. However, a formal
definition of an EHR system and brief discussion of the major issues of EHR systems directly relevant to the
EHR will be given since it is crucial for the purpose of standardization to distinguish clearly between the EHR

per se (i.e. the record as an entity) and an EHR system.

The key to interoperability between diverse EHR systems is through standardization of requirements for the

EH

R (record) architecture (e.g.

ISO/TS 18308:2004) and ultimately the standardization of the EHR

architecture itself (e.g. ENV 13606-1[6]). As discussed in 3.2, the EHR must be independent of the EHR
application software and database technology if widespread interoperability (i.e. vendor independent
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