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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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sed. The main changes compared to the previous edition are as follows:

use of terms, definitiofis-and concepts from ISO 13940:2015 (Contsys), with textual
throughout the document including figures, to the extent possible and beneficial;
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addition of abstraction layers supplementing the viewpoint descriptions;
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[SO Interoperability and Integration Reference Architecture standardization initiative;

updates to the Bibliography.

Alist of all parts in the ISO 12967 series can be found on the ISO website.

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

The healthcare organizational structure consists of networks of centres (hospitals of different
types and sizes and outpatient clinics for primary and secondary care within a geographical area)
distributed over the territory, characterized by a high degree of heterogeneity and diversity, from
organizational, logistic, clinical, technological and even cultural perspectives. The structure of
individual centres evolves from a vertical, aggregated organization towards the integration of a set
of specialized functional areas (e.g. unit of laboratory analyses, unit of surgery), with specific needs
and characteristics, nevertheless needing to share common information and to operate according to

integrated

workflows. Such a situation determines two main needs which conflict with each o

ther

in a certai
each unit o
ensure the
integratior
of care but
level of exp
of care.

The large 1

available 0‘[1

cannot be
fragmente

h way. On the one hand, it is necessary to effectively support the specific requirement
r user in the most appropriate and cost-effective way whilst, on the other hand, it is, vits
consistency and integration of the overall organization, at local and territorial Jeyels. ]
requirement is not only related to the need for improving clinical treatments to-the sub
is also demanded by the urgent necessity of all countries to control and optimize the cur
enditure for health, whilst ensuring the necessary qualitative level of servites to all subj

umber of databases and applications, mutually isolated and incompatible, which are alre
the market and operational in healthcare organizations to support specific needs of usg
nderestimated. Even within the same centre, healthcare information systems are freque
[l across a number of applications, data and functionalities;isolated and scarcely consis

with each ¢ther.
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ent circumstances, the main need for care delivery otganizations is to integrate and to m
he existing information assets, and to make possible the integration and interoperab

applications, thereby protecting investments:'During integration activities, contin
heeds to be achieved whilst gradual migration of existing proprietary, monolithic syst
e new concepts of openness and modularity occurs. The cost-effectiveness of the soluti
vhen projected on the scale of the whole healthcare organization, represents another cru
e evaluated carefully.

rated part of quality management and the strategic and operative approaches for these
aspects need to be co-prdinated to be effective. Clinical processes are comprehens
and structured information management including medical knowledge managemer
r high-level quality imeffective healthcare systems.

hn be achieved throtgh a unified, open architecture based on middleware independent f;

b diverse, multi-vendor applications through many types of deployment. According to
objectivestat organizational level, all aspects (i.e. clinical, organizational and manage
thcaresstructure should be supported by the architecture, which should therefore be ab
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l1to
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spect is related to quality mandgement (see bibliography), where information managenfent

fwo
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t is
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plications and{capable of integrating common data and business logic and of making them

the
ial)
to

1 relevant information and all business workflows, structuring them according to critpria

and parad1gms independent from specific sectorial aspects, temporary requirements or technological
solutions.

Standards and technological solutions already exist and will continue to be defined for supporting
specific requirements, both in terms of in situ user operations and with respect to the movement of
information. The architecture should be able to accommodate such requirements by allowing the
specific models to be integrated with the complete information assets of the healthcare organization
and e.g. communication messages to be “services” extracting or importing data from/to the common
information shown in Figure 1.

On the basis of these considerations, the purpose of the ISO 12967 series is twofold:

identify a methodology to describe healthcare information systems through a language, notation
and paradigms suitable to facilitate the planning, design and comparison of systems;
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— identify the fundamental architectural aspects enabling the openness, integration and
interoperability of healthcare information systems.

The architecture is therefore intended as a basis both for working with existing systems and for the
planning and construction of new systems.

Key]
specific models and communication interfaces (e.g. CDA, FHIR, ISO 13606, DICOM)

common, neutral, organisation-wide HISA model

integrated and consistent heritage of all common enterprise dataand common business logic

Figure 1 — Complementarity and positioning of the’architecture with other standafds and
models

It i§ pointed out that the ISO 12967 seriessndoes not aim to define a unique model fpr clinical,
orghnizational, managerial or administrative activities, but rather defines a set of workflows,
infgrmation and services common to all healthcare information systems, relevant for any [healthcare
sector and usable by any application also for facilitating the mutual interworking.

Simfilarly, the ISO 12967 series does not aim to represent a final, complete set of specificatipns. On the
confrary, it formalizes only fundamental aspects, identified as common in all countries and considered
to be currently essential in anyadvanced healthcare information system. Specifications are formalized,
avojding any dependency-on-specific technological products and/or solutions.

In ljne with the above;HISA neither explicitly addresses major trends within healthcare in 2020 such as
"Patient Engagement”or "Patient Registries/Patient Data Hubs". HISA nevertheless also supports these
trends and might-véry well be used in connection herewith, providing further support for information
exchange, to-thie benefit of the patient, or for structured and systematic information mpnagement
regarding research, clinical databases, knowledge application and quality improvement.

Theg1S0\12967 series, therefore, is an open framework that, according to the specification mgthodology
and| preserving the compatibility with previous versions, can be extended during time agcording to
the evolution of the healthcare organization both in the individual (national and local) contexts and
through international standardization initiatives.

A European pre-standard, ENV 12967, developed according to such rationale during 1993 to 1997
and published in 1998, was the basis for implementations of middleware products and implemented
integrations in healthcare regions in several countries. In 2000, the CEN/TC 251 Short Strategic Study
on Health Information Infrastructure identified a number of other new architectures and health
infrastructure initiatives, as well as the requirements and possibilities for alignment with the large
body of information model standards developed by CEN for various communication purposes. European
standardization initiatives have delivered a number of object-oriented domain models and message
descriptions that include an architecture for the Electronic Health Record [ISO 13606 (all parts)], and a
concept model of healthcare (ISO 13940:2015). In the last ten years ISO, HL7 and CEN have increasingly
collaborated and both the ISO 13606 (all parts) and ISO 13940:2015 have undergone major systematic

© 1S0 2020 - All rights reserved vii
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reviews as ISO standards. Besides these [SO standards, HL7 Service-Aware Interoperability Framework
(SAIF) has served as a source of inspiration, the Australian E-health Interoperability Framework (eHIF,
see bibliography) and a conference paper from 2016 "Digital Health Interoperability Frameworks: Use
of RM-ODP Standards" as sources of input for this revision (see bibliography).

The formal major revision of the pre-standard to a European standard was started in 2003 and in 2007
this led to the publication of the EN 12967-1 to EN 12967-3 series on which the ISO 12967 series is
based, currently serving as the basis for this revision.

The following characteristics of the ISO 12967 series can be highlighted as follows.

purposes

Each part}E the ISO 12967 series is self-consistent and is also independently utilizable for the intended
Parts 2 a

plannihg, design and implementation of healthcare information systems. (Annex A provides short
informative background information regarding the ISO/IEC 10746 (all parts) and Open DisStribyted
Procegsing).

The scppe of the architecture comprises the support to the activities of the healthcare organization
as awhole, from the clinical, organizational and managerial point of view. It therefore does not dgtail
specificities of different subdomains, but provides an overarching comprehensive information and
servicgs framework to accommodate requirements.

The ajjchitecture is intrinsically compatible, complementary and{synergistic with other moglels
and sthndards, such as HL7 CDA, HL7 FHIR, ISO 13940:2015 (Centsys) and ISO 13606 (all pafts).
A sepgrate mapping document between ISO 12967-2 and .HL7 RIM was produced during|the
procegs for the first version of this ISO 12967 series. Specificiinformation objects and services|are
explicitly foreseen in the architecture to facilitate the implementation of views and communicafion
mechanisms based on such standards.

Many ¢f the concepts and principles shared with ISO 13606 (all parts), ISO 13940:2015 (Contpys)
and thle ISO 12967 series are aligned, originally*stemming from CEN. But as the standards flso
reflect different, although complementary, scapes, purposes and objectives, as investigated dufing
ajoint|'concurrent use" initiative, differenees do exist.

y different types of users_{this document being more oriented to the managerial lgvel,
3 being more dedicated to the design activities). Nevertheless, it should be understood

that they rgpresent three aspects ofithe same architecture. Mutual references therefore exist between
the differept parts and evolutidns of the individual documents should be carried out according to|the

defined mgthodology to reserve the overall integrity and consistency of the specification.

The overal| architectureis formalized according to ISO/IEC 10746 (all parts) and is therefore structyred

through the followingthree viewpoints.

a)

b)

viii

Entergrise viewpoint: specifies a set of fundamental common requirements at enterprise level
with respéctto the organizational purposes, scopes and policies that should be supported by|the
information and functionality of the middleware. It also provides guidance on how one individlual

this model is appllcable) can specify and document additional specific business requirements, with
a view to achieving a complete specification, adequate for the characteristics of that enterprise.

Enterprise viewpoint is specified in this document.

Information viewpoint: specifies the fundamental semantics of the information model to be
implemented by the middleware to integrate the common enterprise data and to support the
enterprise requirements formalized in this document. It also provides guidance on how one
individual enterprise can extend the standard model with additional concepts needed to support
local requirements in terms of information to be put in common.

Information viewpoint is specified in ISO 12967-2.

© IS0 2020 - All rights reserved
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c¢) Computational viewpoint: specifies the scope and characteristics of the services that should be
provided by the middleware for allowing access to the common data as well as the execution of the
business logic supporting the enterprise processes identified in the information viewpoint and in
this document. It also provides guidance on how one individual enterprise can specify additional
services needed to support local specific requirements in terms of common business logic to be
implemented.

Computational viewpoint is specified in ISO 12967-3.

Annex C includes an explanation of ISO 23903:—1 and its relevance in regard to the ISO 12967 series,
for integration with other standards such as ISO 13940.

1)  Under preparation. Stage at the time of publication ISO/DIS 23903:2020.

© 1S0 2020 - All rights reserved ix
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Health informatics — Service architecture (HISA) —

Part 1:
Enterprise viewpoint

document provides guidance and requirements for the description, planning and-deve
systems, as well as for the integration of existing information systems, both within one

business logic into a specific architectural layer (i.e. the middleware)distinct from
ications and accessible throughout the whole information system through services, a

Key

applications
middleware of objects integrating common data and common business logic
scope of ISO 12967-1

Figure 2 — Scope

This document is@lso independent from, and does not imply either explicitly or implicitly,
technological soluition or product for its deployment. Accordingly, the formalization of the a
accoprding tatwo lower levels of the ODP reference model, the engineering and technology v
is olitside the'scope of this document.

The language and notations used here for specifying the architecture are based on UM

M 1s L Y 1 rad 1o PR | 4] - idal £l
Oucuus LJCIIISHGSCJ \.UllllJlClllCllLCu Uy CdoUl SLUUITS dIiu ULLITIT }qua\,uslua VVlLlCly ULIIIZLT

lopment of

enterprise

across different healthcare organizations, through an architecture integrating the conmon data

individual

5 shown in

dny specific
‘'chitecture

iewpoints,

L (Unified
by other

standards in health informatics. The level of the specification is complete and non-ambiguous enough to
allow its implementation into the specific physical and technological scenarios adopted by the various
healthcare organizations and vendors. Accordingly, methodology formalized by the Engineering and
Technology viewpoints of the RM ODP Reference Model can be followed for the implementation.

NOTE For more introductory material on RM-ODP and many guideline documents see www.rm-

odp.net.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

© IS0 2020 - All rights reserved
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ISO/IEC 10
ISO 12967-
ISO 12967-

3 Term

746 (all parts), Information technology — Open Distributed Processing — Reference model
2:2020, Health informatics — Service architecture — Part 2: Information viewpoint

3:2020, Health informatics — Service architecture — Part 3: Computational viewpoint

s and definitions

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

ISO and IE
ISO On

IEC El¢

3.1 Hea

3.1.1
healthcar
care activi

Note 1 to en
managemerj
and may als|

[SOURCE: 1
3.1.2

health issi

represent
healthcare

[SOURCE: ]

3.1.3
healthcar

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

thcare

\1%

ies, services, management or supplies related to the health of aixindividual

try: This includes more than performing procedures for subjects-0f care. It includes, for example
t of information about patients, health status and relations within'the healthcare delivery framey
o include the management of clinical knowledge.

SO 13940:2015, 3.1.1]

e
ion of an issue related to the health of*a subject of care as identified by one or nj
actors

SO 13940:2015, 6.3]

e matter

representation of a matter related fo,the health of a subject of care and/or the provision of healthcar

that subjeg
[SOURCE: ]

3.1.4

health sta
physical
environme

(=

t of care, as identified by one or more healthcare actors

SO 13940:2015, 6-2]

e
nd mehtal functions, body structure, personal factors, activity, participation
ntal aspects as the composite health of a subject of care

maintain fprminn]ngir:ﬂ databases foruse in standardization at the fn]]n‘/\ring addresses:

the
rork

ore

e to

and

[SOURCE: I
3.1.5

S0-13940:2015 64 '2]

health condition
observed or potential observable aspects of the health state at a given time

[SOURCE: I
3.1.6

SO 13940:2015, 6.4]

observed condition
health condition observed by a healthcare actor

[SOURCE: I

SO 13940:2015, 6.4.1]
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3.2 System concepts

3.21

information service

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

Note 1 to entry: The term information service is consistently used in this document for the services provided by
the information system.

Note 2 to entry: The healthcare information services are the healthcare related services provided by healthcare
infofTmatiom Systems.

3.2{2

middleware
enapling technology of enterprise application integration describing a piece of software thdt connects
twd or more software applications so that they can exchange data

Notg¢ 1 to entry: Common programming interfaces between applications are doensidered as middleware. For
example, Open Database Connectivity (ODBC) enables applications to make aStandard call to all the databases
thatisupport the ODBC interface.

Note 2 to entry: HISA services belong to the parts of the architecture thatlare middleware, and they agldress basic
aspects dealing with the fundamental openness and sharing of information and business logic for th¢ healthcare
orggnization. In this document, the usage of the term "middleware” is in the context of HISA, rejated to the
seryices.

3.213

entprprise application integration
use|of software and computer systems architectural principles to integrate a set of enterprisg computer
appllications

3.24

object
moglel of an entity, characterized by its behaviour and its state, encapsulated and didtinct from
othpr objects

Note 1toentry: This definitionis@bout"object” inthe architectural sense [inline with the ISO/IEC 10746 (all parts)].
Thig does not preclude the usé of the word in the natural language sense as an entity itself, where e.g. a "process
objgct" of a healthcare/clinical process is the health state of a subject of care.

[SOPRCE: ISO/IEC 10746-2:2009, 8.1, modified — shortened.]

3.2|5
entprprise object
objéct modelling an enterprise entity

3.216
class
abstraction of the knowledge and behaviour of a set of similar things

Note 1 to entry: Class in UML is a description of a set of objects that share the same attributes, operations,
methods, relationships, and semantics.

[SOURCE: ISO/IEC/IEEE 24765:2017, 3.577, modified — Note 1 to entry substituted.]

© IS0 2020 - All rights reserved 3
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3.3 Concepts relating to organization

3.3.1

organization
person or group of people that has its own functions with responsibilities, authorities and relationships
to achieve its objectives

Note 1 to entry: An organization can be public or private.

Note 2 to entry: The scope of an organizational structure can include relevant interfaces to external organizations.

[SOURCE:

substitutedl.

3.3.2
healthcar

b actor

organizati¢n or person participating in healthcare

[SOURCE: I

3.3.3
healthcar
healthcare

[SOURCE: 1

3.3.4
subject of
healthcare

SO 13940:2015, 5.2, modified — Note 1-3 to entry omitted.]

e provider
actor that is able to be assigned one or more care period mandates

SO 13940:2015, 5.2.3, modified — Note 1-3 to entry omitted.]

care
actor with a person role; who seeks to receive, is'receiving, or has received healthcare

Note 1 to erjtry: Among synonyms are patient and subject ofhealthcare

[SOURCE: 1

3.3.5
healthcar
healthcare

[SOURCE: ]

3.3.6
role
function oy

[SOURCE: 1

3.4 Com

SO 13940:2015, 5.2.1, modified — Note‘Dto entry substituted and Examples omitted.]

P organization
provider having an organization role

SO 13940:2015, 5.2.3.1,medified — Note 1-4 to entry and Examples omitted.]

position

SO 13940:2015, 3.3.5]

mumnity concepts

3.4.1

community
configuration of objects formed to meet an objective

Note 1 to entry: The objective is expressed as a contract, which specifies how the objective can be met.

3.4.2

federation
community of domains

try

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=34595ca3333b04b818a0f74ee6939ee4

3.4.

IS0 12967-1:2020(E)

3

objective
practical advantage or intended effect, expressed as preferences about future states

Note 1 to entry: Some objectives are ongoing, some are achieved once they are met.

3.5

3.5.

Behaviour concepts

1

resource

ass

tthatisutilized or consumed r‘]nring the execution of o process

Not

Not
of ti

[SO
3.5

e 1 to entry: Allocation of a resource may constrain other behaviours for which that resourge ise

e 2 to entry: A consumable resource may become unavailable after some amount of uselor after s

Ime (in case a duration or expiry has been specified for the resource).

[JRCE: I1SO 13940:2015, 3.4.1, modified — Note 1-2 to entry substituted.]
2

process

set

Not
pro
org:

Not
Not

Not
toa

Not
is fr]

Not
stat
care
objd
Thr
givi
3.12
care

Not

bf interrelated or interacting activities that use inputs to deliveran intended result

e 1 to entry: An important objective for health care today 4s\its ability to be organized in
esses to ensure continuity of care. The processes may be cofigsidered within a single organizati
nizations.

e 2 to entry: Inputs to a process are generally outputs ofother processes.
e 3 to entry: The health care process is provided in:the health care enterprise.

P 4 to entry: Processes in an organization are'generally planned and carried out under controlle
ld value.

e 5 to entry: A process where the conformity of the resulting output cannot be readily or economig
equently referred to as a “special progess”.

e 6 to entry: When a demandfor care is accepted by a health care provider, a care mandate is

. This care mandate is the basis for decisions about which health care activities are to be perform
ctive is for the health-care process and the receptacle for objective evidence provided by the clin

bugh verification, the-quality of each health care activity or series of health care activities can

hg prerequisitesforpossible rework, repair, scrap or concession (see respective definitions in ISO
.8,3.12.9,3.127107and 3.12.5). The mandate finally reaches a point where the total requirement fd
process ha§been fulfilled and the care mandate can be terminated.

b 7 to_éntry: In the clinical process, the health may improve, a risk for deterioration of the he

red
pos

ced; of knowledge about the health may be improved, something which increases the possibilit

Esential.

me amount

integrated
b Or across

l conditions

plly verified

established

ng the mission and authorization for the health care provider to provide health care services to the subject of

bd, what the
cal process.
be assessed
9000:2015,
r the health

hith may be
es to have a

‘Fcive influence on the health.

Note 8 to entry: Processes can be influenced by events. Such an event does not occur within the process in
question, but is the conception by the process of an activity executed in another process. An event will probably
lead to a change in the decided process strategy or to a result of the process other than the intended one.

[SOURCE: ISO 9000:2015, 3.4.1, modified — Note 1 to entry substituted, Note 2 to entry simplified,

Not

3.5.

e 3 to entry substituted, Note 6 to entry substituted, Note 7 and 8 to entry added.]
3

step
abstraction of an action, used in a process, that might leave unspecified objects that participate in
that action
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3.5.4
service

result of a process

Note 1 to entry: This definition regards the services provided in the organization, with or without an electronic
information system, whereas the definition of “Information service” regards the information (input/output)
provided by the system.

Note 2 to en

3.5.5

try: The healthcare services are the services taking place within a healthcare organization.

workflow
series of ad

Note 1 to e
clinical pro
activities arf

Note 2 to en
in the provi

3.5.6
healthcar

tivities necessary to complete a task

itry: In healthcare, the workflow will often take place based on three fundamental processes
cess, the communication process and the management process, where information,” tasks
e shifted between these.

sion of more complex objectives, according to agreed procedural rules.

P activity

activity in

[SOURCE: IISO 13940:2015, 7.2, modified — Note 1-3 to entry and Examples omitted.]

3.5.7

healthcare activity element
element of healthcare activity that addresses one type of putpose

Note 1 to eptry: Healthcare activity is a complex concept*that can be subdivided in elements that repre

different p
healthcare
evaluation,
the subject

[SOURCE: ]

3.5.8
care plan

dynamic, personalized plam\including identified needed healthcare activity, health objectives

healthcare
[SOURCE: I

3.5.9
healthcar

ended directly or indirectly to improve or maintain a health'state

rposes with the action. The different payposes could be direct (healthcare investigation
reatment that directly involves the subject of care) or indirect (healthcare assessment, health
healthcare documenting or healthcare/activity management) that do not necessarily directly inv
bf care.

SO 13940:2015, 7.2.7]

goals, relatingt0-ene or more specified health issues in a healthcare process

SO 13940:2015, 9.2, modified — Note 1-5 to entry and Examples omitted.]

b goal

the
and

try: In terms of HISA, a workflow may involve a number of HISA services, invelving the organization

sent
and
Care
plve

and

desired ac

hievement of one or more healthcare activities, considered as an intermediate operati¢nal

step to reach a specitic health objective

[SOURCE: I

3.5.10
protocol

S0 13940:2015, 9.2.6, modified — Note 1 to entry and Examples omitted.]

customized clinical guideline

Note 1 to entry: A protocol is more precise than a clinical guideline.

Note 2 to entry: Protocols are often presented in a formal manner with respect to the expected behaviours and
roles of healthcare actors.

[SOURCE: I

SO 13940:2015, 9.2.4.1, modified — Examples omitted].
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3.5.11

clinical guideline

set of systematically developed statements to assist the decisions made by healthcare actors about
healthcare activities to be performed with regard to specified health issues

Note 1 to entry: Clinical guidelines are usually rather generic and they concern no actual subject of care in
particular. While they generally reflect a broad statement of good practice, they may sometimes include multiple
operational details.

[SOURCE: ISO 13940:2015, 9.2.4, modified — Note 2 to entry and Examples omitted.]

3.5(12

clirlical process
healthcare process encompassing all healthcare provider activities and other prescfibéd |healthcare
activities that addresses identified or specified health issues

[SOPRCE: ISO 13940:2015, 8.2.1, modified — Note 1-7 to entry omitted.]

3.5{13
task
activities required to achieve a goal

[SOPURCE: ISO/IEC 25063:2014, 3.14]

3.6/ Policy concepts

3.6{1
poljcy
set pfrules related to a particular purpose

Note 1 to entry: A rule can be expressed as an obligation, an authorization, permission or a prohibiti¢n.
Note 2 to entry: Not every policy is a constraint: Some policies represent an empowerment.

3.6]2
authorization
prepcription that a particular behaviour is not prevented

Note¢ 1 to entry: Unlike permission, an authorization is an empowerment.

3.7| Accountability, Tesponsibility and time concepts
3.71..&

party
perfon or group performing a role in relation to the business of a specific community or donjain

Not¢ 1 te ‘entry: Examples of parties include enterprise objects representing natural persons, legal entities,
goveérnments and their parts, and other associations or groups of natural persons

[SOURCE: ISO 8459:20009, 2.33 and ISO 13940:2015, 3.3.3, modified — Note 1 to entry added.]

3.7.2
commitment
obligation by one or more of the participants in an act to comply with a rule or perform a contract

Note 1 to entry: The enterprise object(s) participating in an action of commitment may be parties or agents

acting on behalf of a party or parties. In the case of an action of commitment by an agent, the principal becomes
obligated.
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3.7.3
declaratio
action that

n
establishes a state of affairs in the environment of the object making the declaration

Note 1 to entry: The essence of a declaration is that, by virtue of the act of declaration itself and the authority
of the object or its principal, it causes a state of affairs to come into existence outside the object making the

declaration.

3.74

evaluation

action that

assesses the value of something

Note 1 to en)
an estimati

Note 2 to efptry: Value can be considered in terms of usefulness, importance, preference, acceptability, etc

evaluated t4

3.7.5

prescriptipn

act that esf

Note 1 to entry: Specialized meaning in healthcare where a prescription of medicinal products establishes

rule that mq

3.7.6
agent
active entd
a service, {
providing {

Note 1 to er]
the environ

Note 2 to eptry: The delegation may have been-direct, by a party, or indirect, by an agent of the party ha

authorizati

Note 3 to enftry: A specification may statethat, in its initial state, an active enterprise object is an agent of a p

3.7.7
principal
party that

3.7.8
demand fc
demand fo

[SOURCE: 1

try: For example, the act by which an ODP system assigns a relative status to something, accoxdix
n by the system.

rget may be, for example, a credit rating, a system state, a potential behaviour, etc:

ablishes a rule

dication can be given by a pharmacy

rprise object that has been delegated something (authorization, responsibility, provisi

he service, etc.)

try: An agent may be a party or may be the ODP system or one of its components. Another syste
ment of the ODP system may also be an ageht.

n from the party to so delegate.

has delegated (autherity, a function, etc.) to another

r care
" healtheare provider activities expressed by a healthcare actor

S0713940:2015, 11.3, modified — Note 1-3 to entry and Examples omitted.]

0
tc.) by, and acts for, a party (in exercising the authorization, carrying out the responsibiﬁlity,

gto

the

the

of

m in

ying

rty.

3.7.9

healthcare mandate
mandate (commission) based on a commitment and either an informed consent or an authorization
by law, defining the rights and obligations of one healthcare actor with regard to his involvement in

healthcare
[SOURCE: I
3.7.10

processes performed for a specific subject of care

SO 13940:2015, 11.2, modified — Note 1-4 to entry omitted.]

healthcare commitment
acceptance of a healthcare mandate by the healthcare actor to whom it is assigned

[SOURCE: I

SO 13940:2015, 11.2.10, modified — Note 1-2 to entry omitted.]
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3.711

mandated period of care

set of healthcare activity periods where a healthcare provider is mandated to perform the healthcare
activities required to address specific health needs

[SOURCE: I1SO 13940:2015, 10.2.1, modified — Note 1-5 to entry and Examples omitted.]

3.712
contact
interaction between a subject of care and one or more healthcare personnel

Notf TTo entry: According to ' amulkiplicity of 1
to 1} and 'contact period' is a spec1allzat10n of 'healthcare activity period’, which is identical with\c
former definition (former ISO 13940, EN 13940-1:2007).

[SOPRCE: ISO 13940:2015, 10.2.2.1.1, modified — Note 1 to entry added.]

3.8 Information management

3.8]1
hedlthcare information
infqrmation about a person relevant to his or her healthcare

[SOPRCE: ISO 13940:2015, 3.9.4]

3.8/2
hedlth record component
parf of a health record that is identifiable for the purposes of referencing and revision

[SOPRCE: ISO 13940:2015, 12.2.3, modified — Note 1-2 to entry omitted.]

3.8{3
prTessional health record

hea|th record held under the responsibility of one healthcare provider and maintained by ong¢ or several
healthcare professionals

[SOPRCE: ISO 13940:2015, 12.2:1, modified — Note 1 to entry and Examples omitted.]

3.8/4
headlth record
data repository regarding the health and healthcare of a subject of care

[SOPRCE: ISO 13940:2015, 12.2, modified — Note 1-2 to entry omitted.]

3.8)5
datp
reirfiterpretable representation of information in a formalized manner suitable for comrhunication,
intdrpretation or processing

Note 1 to entry: Data can be processed by humans or by automatic means.
[SOURCE: ISO 13940:2015, 3.9.1 and ISO/IEC 2382:2015, 2121272, modified]

3.8.6
information
knowledge concerning objects that within a certain context has a particular meaning

Note 1 to entry: Facts, events, things, processes, and ideas, including concepts, are examples of objects.

Note 2 to entry: Information is something that is meaningful. Data might be regarded as information once its
meaning is revealed.

[SOURCE: ISO 13940:2015, 3.9.5 and ISO/IEC 2382:2015, 2123204, modified]
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4 Symbols and abbreviations

CDA
ECG
EHR
FHIR
HISA

Clinical Document Architecture (HL7)
Electrocardiogram

Electronic Health Record

Fast Healthcare Interoperability Resources (HL7)

Health Informatics Service Architecture (ISO 12967 series)

ODP
RIM
SOA

UML

5 Meth

5.1 Gen

This claus
architectu
for descril

specificatipn of the contents of the documents that will be‘delivered for describing the architecture

NOTE ]
system is id|

5.2 provid

in HISA (for the enterprise, information-~and computation viewpoints themselves) and how

characterij

5.2 Viey

The metho
service ar
particular

Open Distributed Processing
Reference Information Model (HL7)
Service Oriented Architecture

Unified Modeling Language

pdology for the specification of the architecture

bral

e describes the methodology adopted by this document for the specification of
'e. The same methodology shall be used by healtheare enterprises and industrial venc
ing the characteristics of HISA-conformant systems. The scope of the methodology is

'he ODP approach described does not include the formalization of the process according to whi
entified, planned, designed and implemented but can nevertheless provide guidance for it.

bs an overview on the viewpoint-based ODP methodology. 5.3 specifies how this is U

tics of HISA-conformant systems should be described.

ypoints for the specification of the architecture

dology defined by 1SO/IEC 10746 (all parts) shall be used for the specification of a health
Chitecture that\shall be structured through five viewpoints, individually specifyin
Ket of concern’s-of the whole system:

Enterprise viewpoint, which is concerned with the purpose, scope and policies governing
activitjes ofithe specified system within the organization of which it is a part;

Information viewpoint, which is concerned with the kinds of information handled by the sys

the
lors
the

ch a

sed
the

are
g a

the

Lem

and constraints on the use and interpretation of that information;

into a set of objects that interact through formalized interfaces;

implementation and distribution;

implementation and distribution.

Computational viewpoint, which is concerned with the functional decomposition of the system

Engineering viewpoint, which is concerned with the infrastructure required to support system

Technology viewpoint, which is concerned with the choice of technology to support system

For each viewpoint, there is an associated viewpoint language that can be used to express a specification
of the system from that viewpoint. The object modelling concepts give a common basis for the viewpoint

10
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languages and make it possible to identify relationships between the different viewpoint specifications
and to assert correspondences between the representations of the system in different viewpoints.

This document formalizes the enterprise, information and computational viewpoints illustrated
in Figure 3. Systems conformant to HISA shall be described by means of the same three viewpoints,
complemented with the specification of the infrastructural and technological characteristics. Such
aspects should be described according to the criteria defined by the ODP engineering and technology
viewpoints.

NOTE An actual implementation of the HISA services can be described as a SOA, e.g. in the form of web
services.

I3 e Vi -
Define major requirements
Identify main classes

Identify life cycles of concepts
Use Cases

. Detailed froni
Detailed from information perSpective
informatio

perspective Information Viewpoint
P ii ¢ Description, in UML and textual foprmralism, of
the main classes, their properties, and/their

associations
Detailed from
computational perspective

C jonal Vi X

e Descripbion of the functional models
of the setvice

e Textualand formal specification of the
a€ges mechanisms to use the services
(interface specification, including the input
and output parameters)

e Description of the modalities to bind (i.e.
use) theinterfaces (among others IDL).

Detailed from
organisational
perspective

Detailed from
computational
perspective

Figure 3 — Three (of five) ODP viewpoints detailed in HISA

5.3| The HISA specificationprocedure

5.3]11 The strategic paradigm

The specification of th® architecture shall start with a concise, managerial-oriented doctiment (the
“strjategic paradigny”) that identifies (at a high level of abstraction) the overall requirements and
strdtegic objectives/of the envisaged system. It describes, in natural language:

— |the ratiénale and scope of the IT system with respect to the overall enterprise;

— |fundamental organizational processes (as defined under terms and definitions) that can bg identified
ib-the enterprise and that are relevant for the envisaged system;

— fundamental constraints and objectives to be satisfied.
NOTE 6.2 further details what the content of a strategic paradigm of an enterprise includes.

By evolving and refining the strategic paradigm and conforming to it, the architecture shall then be
described through the different viewpoints up to a complete and formal specification of the individual
areas of concern, detailed to represent non-ambiguous terms of reference for

— planning of development and evolution processes,
— design and implementation of deployed systems, and

— description and comparison of different products.
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The methodology for carrying out the specification includes the following three viewpoints.

5.3.2 Specification of the enterprise viewpoint

An objective of this specification is the formalization of the requirements to be satisfied by the
system from the point of view of the target healthcare enterprise and the field of application (of the
specification), expressed in terms of user activities to be supported and man-machine interaction
according to which such activities shall be supported by the system.

The specification shall be structured hierarchically, through the following three levels of refinement,
atleast:

— identiffication of the business processes with relevant scope and objectives with regard to thé ovdrall
missiop of the healthcare enterprise;

— for ea¢h process, identification of the tasks carried out by the involved users, with the mufual
depenglencies and interactions. When identifying such tasks all aspects and requirements of|the
enterpfrise (i.e. including the clinical, organizational and managerial characteristics) shall be taken
into adcount;

— for eadh task, identification of the information that is used and of the elementary activities thatjare
performed for processing it.

The specification of the information relevant for the task shall include:

a) anon-pmbiguous description of the semantics of the information, including the domain of valiflity

b) identiffication of the modalities according to which the data are used (i.e. whether they |are
generdted or manipulated or simply acquired by-the task);

rall

—e

[10Nn

rall

the
user activities, the enterprlse viewpoint shall also include a section w1th the overall requirements and
policies of the target enterprise to be satisfied by the system, including (without being limited to) the
technological constraints to be met.

5.3.3 Specification of the information viewpoint

The objective of this specification is the description of the information relevant for the enterprise to be
integrated in the middleware. It shall consist of a formal information model detailing the semantic and
syntactic aspects of all data to be managed. The information model delivered shall be at a level allowing
implementers to derive an efficient design of the system in the specific technological environment that
will be selected for the physical implementation.
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The specification shall be expressed as an object model. Objects shall be derived from the enterprise
viewpoint by properly structuring and aggregating the information that have been identified as
relevant in the specification of the overall business processes, tasks and activities. The completeness
of the information model with respect to the information requirements set out by the enterprise
viewpoint shall be verified and documented (e.g. by means of a vocabulary with the correspondence
between the concepts identified in the two views).

In order to increase the readability of the specification, the document should comprise the following

sections:

a) formal modelling criteria adopted and properties common to all classes identified in the model;

b) [one schema for each business process identified in the enterprise viewpoint, showing, at a high
level of abstraction, the classes relevant for this;

c) |specification of the identified objects, with the definition of their properties.and of the relations
among them.

5.3[4 Specification of the computational viewpoint

The objective of this specification is the description of the services te-be provided by the middleware

to alllow applications to utilize the common objects for manipulating'the information and ex

bus

The
inte
des
for

The
wit
pro
con
the
cor
spe

In d

iness logic implemented by the objects.

specification shall consist of a formal model detailing, at least, the scope of the servig
rfaces for their invocation. The model shall be at a leyelallowing implementers to derive

gn of the individual functionalities in the specifictechnological environment that will

the physical implementation of the system.

specification shall be expressed as an objeet model. Objects shall be derived from and
n those specified in the information viewpoint by properly structuring and aggreg
perties and methods according to the*user activities formalized in the enterprise view
pleteness of the computational medel with respect to the functional requirements
enterprise viewpoint shall be yerified and documented (e.g. by means of a vocabular
‘espondence between the services identified in the computational viewpoint and th
cified in the enterprise viewpoint).

rder to increase the readability of the specification, the document should comprise th

bcuting the

es and the
hn efficient
be selected

consistent
hting their
rpoint. The
set out by
y with the
p activities

e following

sections:

a) [formal modellingcriteria adopted and interfacing mechanisms common to all services idlentified in
the model;

b) |one schéma for each business process identified in the enterprise viewpoint, showing, at a high
level of-abstraction, the services relevant for this;

c) |specification of the identified services, with the definition of their interfaces and of the information
]L)Cills ulauipu}atcd.

5.4 Iterative specification

Depending on the complexity of the scope being addressed, the specification process may also proceed
iteratively by detailing each viewpoint through multiple, subsequent levels of refinement.

In order to increase the readability and usability of the specification by the different intended users, at
least two levels of detail should be provided, as follows.

Strategic-level specification, mainly oriented to managerial and planning purposes. For each
viewpoint, this level of specification shall formalize, in a concise and abstract modality, the
fundamental aspects most relevant for the enterprise (i.e. the main business processes and tasks
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in the enterprise viewpoint, the scope of the principal classes in the information viewpoint and the
scope of the services implementing the most crucial business logic in the computational viewpoint).

Operational-level specification, mainly oriented to design and comparison purposes. This level
of specification shall complete the description of each viewpoint, by extending and refining the
strategic specification with the detail of all characteristics of the architecture, up to the requested
level of completeness and non-ambiguity:.

From the operational level specification feedbacks are available, leading to refinements and
amendments in the strategic level that will then imply further refinements in the whole process, as
shown in Figure 4.

5.5 Viewpoints specification languages, notations and levéls of abstraction

Concise specification of the
most relevant aspects

Strategic level
for managerial and planning purposes

<

Information viewpoint
refinement

I3
N
S

&
3

S

&
g
&

Operational level
for design and comparison purposes

Detailed specification of all
aspects of the architecture

Lédhack

Figure 4 — Iterative, incremental specification process

Each viewpoint of the architecture shall be specified by means,of.a‘combination of textual descriptions
and formal notations suitable to achieve the objectives of completeness and non-ambiguity set oyt in

5.2to 5.4.

The ODP yiewpoints may be extended with 3 levels>of abstraction, in line with generally kngwn
Enterprise| Architecture Frameworks (e.g. EA3, TOGAF, Zachmann) and in particular the Australian

The combihation-of viewpoints abstraction layers and stakeholde olvement is depicted belg
Figure 5. Key cells are shown with solid lines, and the optional cells with dashed lines.

14

teroperability Framework (see Bibliography). These levels of abstraction are:

ptual: The conceptual layer focuses’on the subject matter expert’s view of a specific afea.
ails of the structure and processing of the system may not be specified. High-level UML class
diagrams could be used to depict key classes and their relationships.

Logicgl: The logical layer introduces more detail in terms of the behavioural and informagion
descriptions of the IT solutign: The logical layer will typically use formalised notation langyage
such as UML. Some concépttial models may be categorized as logical models depending on|the
circunjstances. Althoughthe distinction between ‘conceptual’ and ‘logical’ may be blurred at tihes,
the key point is thatdll the relevant models should be provided in order to ensure a complete sysfem
specification.

Implementable: This layer is concerned with the specific choice of technology used to describe|the
componentsof the IT system.
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Enterprise Information Computational
(s Y\ [ Subiect matter expert

= Subject matter expert Subject matter expert Subject matter expert l
5 End user Business analyst End user
Q. Business analyst Clinical terminologist | |
& |w=o |
g |
S _ J\\_ )

—_——

Business process l Qlinical informatician \ Golution architect \
—_— modellers Clinical terminologist
E Business architects | Information architect
gp
q | |
4
% Goftware developer \ Goftware developer \ \
g
q
=
<
<3
E _ J J C

NOTE Engineering and technology viewpoint are greyed out (as out gfscope).

Figure 5 — Viewpoints, abstraction layers and stakeholders
Thif document does not prescribe the adoption of any" specific modelling notation or topl for such
spefifications.
The utilization of UML-based criteria is nevertheleéss recommended as described in the following.

— |Enterprise viewpoint: specified by means of pure text, complemented with use-cas¢ diagrams
to describe the users’ scenarios and\swim-lane diagrams to describe the business procg¢sses of the
healthcare enterprise.

— |Information viewpoint: described by means of class diagrams detailing the |attributes,
complemented with textuakdescriptions.

— |Computational viewpoint: specified by means of class diagrams detailing th¢ services,
complemented with-textual descriptions on the scope and functionalities of each service, the
formalization of thé datatypes used at interface level and by the IDL specification of the Interface of
each service,

6 |HISA overview

6.1| “General requirement

This clause provides an overview of the overall requirements and characteristics of the architecture.
The specific aspects will then progressively be refined and specified in the parts of ISO 12967 dealing
with the individual viewpoints.

In any healthcare organization that may comprise multiple centres (e.g. clinics), units and individuals,
different types of actors need to share common information and to collaborate according to common
processes and workflows.

Information and business logic common to different sectors of the healthcare organization shall
therefore be integrated in a specific architectural layer (i.e. the middleware) of the information system
and shall be accessible through services based on public and stable interfaces, as illustrated in Figure 2.
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The middleware shall conform to the following requirements.

a) Itshall be capable of integrating and accommodating all data and all business logic relevant for the
clinical, administrative and managerial activities of the healthcare enterprise.

b) Itshall, atleast:
1) support the general requirements identified in the “enterprise viewpoint” of this document;
2) implement the information model specified in the “information viewpoint” of this document;
3) pr “ ”

c) Itshallbe open, both atlogical and physical levels, and shall allow extension and evolution adcording
to locall requirements and specific applicable standards.

d) It shall represent an autonomous and replaceable set of components of the physicalarchitectuife of
the infprmation system.

NOTE Annex B provides an informative brief description of the federative characteristics of the health

informatics|service architecture in regard to the federated nature of the healthcare.organization, and how/|this

can be relatgd to overall conventional technical IT system architecture.

6.2 Entgrprise viewpoint

At a high [evel of abstraction, the whole healthcare enterprise.can be described by means of|the

following garadigm (as a narrative overview).
In any| healthcare organization that may comprise héalthcare centres, units, service points and
individuals, different types of healthcare actors perform healthcare activities, related to ¢are

16

delivery, as well as to administrative and managerial requirements of the enterprise.

The ejyecution of a healthcare activity usually creates outcomes which may include healthe
information (comprising both structured-and multimedia data) about the relevant subject(d
care, as well as other data relevant for the'organization.

For the execution of one healthcare activity, resources (such as staff members, consum
materials, logistic infrastructures and equipment) are necessary. The involvement of e
resourice has its specific rulesf@nd cost, depending on the specific resource involved, on the logi
constrpints and on the characteristics of the healthcare activity performed.

are
) of

hble
ach
stic

Due to|the particular rfature of the healthcare information (either generated from the executiopn of

specific activities, o pre-existing in the system), the management of such information shall confi
to spegific provisions in terms of accountability, validation and traceability. Such informa
also n¢ed to h¢ accessed and aggregated according to the various views and perspectives of]
discipliines aiid users found in the enterprise.

Differgnt-types of users are authorized to work with the healthcare information system,

Drm
Fion
the

are allowe D \4Y imformation, according

to defined criteria, according to national and regional regulations, as well as local rules and
characteristics of the individual healthcare activities and information.

the

Due to its relevance to multiple types of users and enterprise processes, the managed information
may need to be related to multiple classifications and coding criteria for healthcare, organizational

and managerial purposes.

Electronic interactions among different organizations and information systems are usually based
on messages, or webservices carrying similar rich content as payload, adhering to communication

standards.
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Through this overall paradigm three fundamental workflows are identified in the users’ activities,
which shall be supported by the following services provided by the middleware:

(0]
ab

The
wit
con|
wel]

Subject of care workflow (patient-centric)

This workflow relates to the users’ activities related to the management of the personal and
statistical information regarding subjects of care and to the management of contacts of the subject
of care with the organization itself, including the interactions with the funding organizations.

Healthcare activity management workflow (carer-centric)

healthcare activities that are executed in the organization during their whole life-cyele
but not limited to, the aspects related to the initial requesting, the booking, the 'ple
execution and the reporting.

Healthcare information workflow (information-centric)

This workflow relates to users’ activities related to the management of.the healthcare ir
including, but not limited to, the aspects relating to collection and validation, as v

et types of

including,
nning, the

formation,
vell as the

aggregation and structuring of elementary information accordingto the specific requirements of

the different disciplines and users.

hlir services of the middleware shall support (both independently and complement
0

ementioned workflows) the following clusters of users'activities.

Management of the information related to the deséription of the structure of the orga
the users of the information system, and of the authorization criteria according to whic
allowed to access the information and execute the various functionalities.

Management of the resources available inthé organization, and of the rules and criterig
to which they are available and can be utilized.

Management of classifications, codinig criteria and dictionaries adopted in the different
classify (for healthcare, organizational and managerial purposes) the managed informa

hry to the

nization, of
h users are

| according

sectors to
ion.

middleware shall also provide services enabling the structuring of information and the interactions

n other information sysfems through mechanisms based on messages and other
forming to communication standards (e.g. HISA mapping to and exchange with EHR me
services).

Clause 9 provides a‘detailed specification of the enterprise requirements that shall be satis

mid

6.3
Thd

dleware.

Information viewpoint

middleware shall integrate and organize in one consistent model the information reley

bus

ormalisms
ssages and

fied by the

ant for the

ness processes and users’ activities identified in the enterprise viewpoint.

According to the requirements identified in the enterprise viewpoint, seven clusters of objects shall
be identified in the information model of the middleware, each of them responsible for organizing and
storing the information necessary for supporting the users’ activities identified in the related areas of

the
a)

enterprise viewpoint as follows.
Subject of care objects

These objects shall organize and store the information necessary for supporting
activities identified in the “Subject of care workflow” of the enterprise viewpoint.

© IS0 2020 - All rights reserved
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b) Healthcare activity management objects

These objects shall organize and store the information necessary for supporting the users’
activities identified in the “Healtcare activity management workflow" of the enterprise viewpoint.

c) Healthcare information objects

These objects shall organize and store the information necessary for supporting the users’
activities identified in the “Healthcare information workflow” of the enterprise viewpoint.

d) Organization, users and authorization objects

These
activit
authorn

e) Resour

These
activit

f) Classiffication objects

These
related

enterprise viewpoint.

g) Messa
These

of infgrmation and the communications with other*systems through messaging mechanism

webse

Such crite
readability
in the ente
the whole ¢
defined in

SO 12967
be implem

6.4 Com

The middleware shall provide services capable of supporting the business processes and us

activities i

With such

objects shall organize and store the information necessary for supporting the (g
es related to the management of description of the organization, of the users andlof
izations, as identified in the enterprise viewpoint.

ces objects

objects shall organize and store the information necessary for supporting the ug
es related to the management of resources, as identified in the enterprise viewpoint.

| to the management of classifications, coding criteria and dictionaries, as identified in

ring objects
objects shall organize and store the information necessary for supporting the structu

vices carrying similar rich content as payload, as identified in the enterprise viewpoint.

Fia for aggregating the objects of\thé information model are aimed at increasing
of the whole model by establishing\a direct relationship with the users’ activities identi

bnterprise activities, mutual relationships and references will exist between the informa
bach group of objects.

2:2020, Clause 5, 6 and, 7provide a detailed specification of the information model that s
ented by the middleware.

putationalviewpoint

lentified'in the enterprise viewpoint.

ers’
the

ers’

bbjects shall organize and store the information necessary fof.supporting the users’ activities

the

[ing

5 OI

the
fied

rprise viewpoint. Since the inforimation model shall be integrated and be able to support

[ion

hall

ers'

h View, the middleware shall provide the following services.

a) Basic services, allowing retrieval and manipulation (i.e. addition, modification, deletion) of each
instance of each object identified in the information model. They shall represent the fundamental
services of the architecture, essential for

— Dbeing used directly by applications, to allow them to manipulate the information for their
specific purposes (including reporting, statistics, ad-hoc query, etc.),

— being used as building blocks for the complex services,

— assuring the fundamental openness of the system and the ownership of the customer to the
information within it.

18
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b) High-level eHealth business-related information services, implementing complete business

transactions related to the supported users’ activities, also involving multiple o
information according to the specific rules of the organization.

bjects and

IS0 12967-3:2020, Clause 5 and 6 provide a detailed specification of the services that shall be provided
by the middleware.

7

Methodology for extensions

This document identifies only a minimal set of requirements, identified (at the current date) to be

funlﬂamental and common to all healthcare organizations, that shall be satistied by the midflleware, in

terins of enterprise activities to be supported, information to be managed and services to bq provided.

The standard specification shall be extensible over time according to the evolution of the| applicable

stapdardization initiatives.

Indpistrial products conforming to the standard specification shall allow extensions to sptisfy local

reqpirements.

Extensions, both for the evolution of the standard and for satisfying local requirements, shall be

formalized according to the methodology defined in Clause 5 through the following process.

a) |New requirements shall be formalized according to the~methodology defined in Clduse 5 and
compared with the requirements defined in the enterptise viewpoint of the standard, jdentifying
the additional business processes and users’ activities.to be supported. Such an exercisg shall lead
to the delivery of an extended version of the enterprise viewpoint.

b) [On the basis of the requirements formalized ih'the extended enterprise viewpoint, the standard
information viewpoint shall be extended agcording to the methodology defined in Clause 5, by
introducing additional objects and additional attributes in the already existing objects.|Additional
objects shall conform to the general provisions for all HISA objects, defined in Claude 6 and in
ISO 12967-2:2020, Clause 5, 6 and:\Z. Such an exercise shall lead to the delivery of ap extended
version of the information viewpoint.

c) |On the basis of the requirements formalized in the extended enterprise viewpoint and fhe objects
defined in the extended ififermation viewpoint, the standard computational viewpoint shall be
extended according to-the methodology defined in Clause 5 by introducing additioanl services
for accessing and manipulating the additional information, as well as for implementing complex
user transactions¢Additional objects shall conform to the general provisions for all HISA objects,
defined in Clausé-6 and in ISO 12967-3:2020, Clause 5 and 6. Such exercise shall lead to the delivery
of an extended version of the computational viewpoint.

Extensions te-the architecture shall guarantee the compatibility and the consistency with thelprovisions

of the standard, in the sense that the overall principles defined in Clause 5 and 6 will be sdtisfied and

the|seryices already formalized shall not be changed, either in the scope or in the interface|also in the
ext¢nded version.

8 Conformance criteria

8.1 General

Two types of conformance criteria are identified, according to the twofold scope of this document for
providing both a methodology for describing healthcare information systems and the specification for
a middleware capable of supporting the whole information system of the healthcare enterprise. Both
types of conformance criteria are required to be met.
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8.2 Conformance of specification documents to the HISA methodology

The specification for the information system of a specific healthcare enterprise claiming conformance
to HISA shall conform to the methodology and shall consist of the documents defined in Clause 5.

The following documents shall be delivered:

a) thestr
b)

c)

the infermation HewpoHt;

ategic paradigm;

the enterprise viewpoint;

d)

Recommer
means of a
document,

The produ
healthcare
and HISA s

8.3 Conf
Products c
a)
b)
c)

shall b
shall i

shall i
define

d)
e)

shall p|

shall b
criteri

The produl

national iplementations and,the main messaging and communication standards defined in

internatior

The servic
a complete

the cofputational viewpoint.

I:plement middleware conforming to the requirements defined in Clause 6,

ded, optional, complementary documents may describe the physical implementation
h engineering viewpoint specification document and of a technology viewpoint’specifica
according to the ISO/ODP provisions.

er of such documents that should be evaluated for conformance to this document may be
enterprise itself but will often be done in cooperation with a HISA platform product supy
pecialist consultancy companies.

'ormance of middleware products to the HISA architectural requirements
aiming conformance to this document

e described by means of the methodology and the documents defined in Clause 5,

plement an information model comprising all objects and conforming to the requiremg
1 in ISO 12967-2:2020, Clause 5, 6 and 7,

rovide, at least, all services definedyn ISO 12967-3:2020, Clause 5 and 6,

e extensible to accommodate.local and new standardization requirements according to
h defined in Clause 7.

ct should, by its realization of HISA, encompass the EHR-related ISO standards and t

al scenario, according to the actual requirements of the specific healthcare enterprises.

fion

the
lier

ents

the

heir
the

s of HISA are/intended to be seen as a whole needed by healthcare enterprises for developing
servicearchitecture. As only the top three ODP viewpoints (Enterprise, Information

Computati
engineeri

NOTE 2

bn) are-addressed in the ISO 12967 series, compliance is only required for these (i.e. with
o and\technological viewpoints, related to specific architectures and solutions).

and
out

ther

Should suppliers provide only a subset of the HISA services, a partial conformance to the relevant

HISA services can be declared. Thus, if addressing only parts of the HISA information model with its services,

compliance

NOTE 3

can be declared defining what is included and excluded.

and declaring partial conformance.
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The HISA Enterprise viewpoint
Overview

1 General

Providing healthcare is a complex task, involving many different actors, each being part of specific
specializations of the overall enterprise. Healthcare is organized in many ways, e.g. on geographical
levels (from, for example, regions down to general practitioners), as well as into medical specialties.

Hed

In the following, the healthcare enterprise is seen from

Nor
sery
levd

9.1

At 4
in g
Pro
par
priv
ass
pop

Ithcare services are provided on many levels, with different purposes and scope.

aregional, inter-enterprise perspective,
a medical/clinical perspective, and
an operational/clinical and organizational process model perspectiye, e.g. in a hospital.

e of these perspectives provide an exhaustive description of, the” healthcare enterpr
Fices, within the domain as a whole. The focus of this document is mainly on the intra
1 and the two last bullets. The descriptions serve to identify.¢ommon, essential healthca

2 The regional, inter-enterprise perspective

high level of abstraction, Figure 6 presents a simflified model of the actors/stakeholde
regional health system. At the top of the pyramid are patients who need healthcar
viders provide these services. Health services are paid either directly or indirectly thr
Lies. Indirect payment is the preferred way in most health systems and the third part
ate health insurance agency or a publicagency (run by the government, region, municiy
ciation of municipalities). The third(parties act on behalf of the clients they have inst
ulation they are responsible for by:négotiating contracts with the health service provide

ise and its
enterprise
e services.

's involved
e services.
ough third
y can be a
ality or an
Ired or the
rs.
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Key

AN U1 AW N =

9.1.3 The medical/clinical perspective

patientf (customers)
insurarjce premiums taxes

purcha

contradts billing reimbursement

providgrs

service

ers (payers)

E payments

gure 6 — Actors/stakeholders of a regional health system and their relations

On the levdl of the clinical process itself; the following Figure 7 presents one conceptual process model.

22
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Uy
=

input health state

health issue @ .
demand for care O

healthcare needs asse@nent
healthcare need ésment
plan treatme@tivities
evaluate i igation results
plani igation activities
ev; e treatment results

,Qg'form treatment activities

%erform investigation activities

©
©

investigation

treatment

identified health conditions

health state

Figure 7 — Main concepts of a clinical process (from ISO 13940:2015, A.5)
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A clinical process model describes the healthcare activities and the value added to the process object by
describing the health conditions that represent the health state. The main concepts in a process model
are the health conditions and the healthcare activities.

The healthcare activities and the health conditions motivating and/or resulting from these activities in
any applied healthcare process can be categorized and/or traced from the clinical process model. The
process model used to give the clinical context for the concepts in ISO 13940:2015 is shown in Figure 7.
It describes:

— ageneric healthcare/clinical process through the inputs and outputs (health state);

— thew € INpULS are observed, assessed and transtormed (health conditions);

— the comcepts for activities performed (healthcare activities);

— healthfare investigations illustrated by the outer red circle;

— healthtare treatments illustrated by the inner blue circle; and

— the adglitional concepts needed for the performance (management or resource support).

The concepts and steps in the clinical process model are further described in\JSO 13940:2015.
9.1.4 The operational/clinical and organizational process modelperspective

9.1.4.1 Modelling of healthcare

In healthcdre, “healthcare activity” is a well-established teri¥for everything that is carried out in|the
provision o¢f care for patients. A healthcare activity is an “activity intended, directly or indirectly, to
improve of maintain a health state”. Healthcare activities commonly includes interaction between
healthcare| professional actors and a patient/subject of care. A purpose or an intention of |the
performanice can always be identified. Concerniung patient-related activities, healthcare professipnal
actors (ong or more) can be pointed out as respdnsible for prescribing and/or performing the compllete
or part of the activity.

The clinicall process includes the interaction between an individual patient and all healthcare activities
prescribed| or performed by healthcare providers related to specified health issue(s) of the patierft. A
healthcare|activity in a clinical process is a deliberate act, and legal rules for responsibility makes it
mandatory with responsible actors who are authorized to perform the type of activity. Activitiefs in
other procgsses can influencé-the clinical process. The results of processes for e.g. management and/
or resourcg support are intentionally influencing the clinical process. Different kinds of unintentignal
events als¢ can influenee\the clinical process. Such events may cause aberrations in the result of an
activity anfd/or a clinical process.

Other typds of processes in healthcare organizations are processes for basic education of health¢are
personnel [and for research. Examples of other processes interacting with clinical process are|the
management; resource support, information management and financial management processes.

The core process is called the clinical process in healthcare. The process object is the health state of
the subject of care (synonymous with “patient”, which is used as a short form). Aspects of a health state
are health conditions. The condition can represent a circumstance in the health state of the patient. A
health condition assessed to be a problem is a health problem. The activities encompassed in a clinical
process are only those which clarify and/or influence the health state of the patient.

A demand for care, which has been received by a healthcare provider, is a potential permission/consent
for the provider to provide healthcare to the person who is subject to the demand for care. It is a
healthcare mandate when the provider has concluded a healthcare commitment. When the mandate has
become an effective care mandate, it is a formal framework for responsibilities in the clinical process.
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9.1.4.2 Healthcare process

9.1.4.2.1 General

The following process descriptions in this and the following subclauses describe what is going on in
the healthcare domain, explaining/describing the process-oriented nature of healthcare, and how this
relates to the services needed from the systems to support the users and the processes.

In the clinical process, the health state of the subject of care, represented by health conditions, is refined.
The intention in the process is that the health state improves. However, it is only what is conceived that
canJbe rngicfprn(" and be the basis for how success in the process-can-be assessed A health condition

can|be favourable or unfavourable, and a health problem is a specialisation of a health condition.

9.14.2.2 Notation rules for processes

In gach process, the process object is traced from activity to activity. The proeess object s depicted
as g rectangle. The activity is a solid arrow symbol pointing from input toZoutput. The fonnection
betveen activity and refinement object is depicted with a thin arrow. This arrow does nof represent
the[workflow but only which object a certain activity yields and whichagtivity will be the hext one to
inflpence the process object (see Figure 8).

jaul

B

4\

v
v

9/%\\%’ |

2 3

Key
proeess-package
process object

3  activity

Figure 8 — The symbols of the processes each with its own activity and object

9.1.4.2.3 Care of an individual subject of care

The care of an individual subject of care basically, from the provider perspective, can be considered to
consist of two phases of clinical processes.

— Assessment of the demand for care. The purpose of this first phase is to investigate the possibility
to realize a healthcare commitment based on the information in the demand for care.
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Realize healthcare commitment. The purpose of this second phase is to solve the healthcare problem
specified in the healthcare commitment. Healthcare investigations and healthcare treatments are
performed for clarifying and influencing the health state of the subject of care.

9.1.4.2.4 Assessment of the demand for care

A demand for care is received by a healthcare provider. The assessment is based on the reason for
contact in the demand for care and concludes if there are any healthcare activities motivated. This
assessment is a healthcare needs assessment. To do this, the type of condition should be identified

further. Then this type of condition should be matched agains

t the service repository, to see if there

are clinical-pre avattableto—s 7 : e —PBasedortk stappleas Hces,
it is decidef if this demand for care is accepted, and then a healthcare commitment is created. her
with the sybject of care’s informed consent healthcare activity mandates exist. If this fails, i either
be decided| to reject the demand for care, or the demand for care can be assessed in furt];er, epedted
healthcarelneed assessments. ,\¢
Figure 9 depicts the assessment of demand for care, and the possible use of i mation servjces
provided By the system, to support the process. Information services are uset for registering|the
demand for care, to possibly access any previous healthcare information for th@atient, to retrieve|the
catalogue ftoncerning healthcare services provided and to register the healtlicare needs assessnpent
and the requlting decision regarding healthcare commitment. o
<
Asses(s:mentlf)f.deln:amf f())r care ’ Q X
.ore clinical (main) process
health condition 0
(%) o
w
[anagement sub-process ——
¢ " \‘$ Continue \ g E
S @ [process QO (¢]
dentify and || AN ofeare | &
match commitment]| = o)
Reject 3 o
¢ o =i
e “ — I a g
Communication sub-process C; 0 g =
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K
D%mganr%er )
v
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. =)
Healthc. ac &
T 5
Healtl§~ orm. =S
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o]
3
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=
Figure 9 — Assessment of demand for care, and information services
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9.1.4.2.5 Realize healthcare commitment

The healthcare commitment is registered in the care plan. The health problems of the patient are
formulated, as well as the goals for the realization of the healthcare commitment. A decision is made to
match the problems against the service repository. The match is more detailed, and possible available

activities to solve the problems stated and achieve the goals can be planned.

The healthcare activities in the care plan are carried out in the clinical process, where results are
generated, to be analysed and used for decision regarding continuation. It is decided to continue or
terminate the process based on the observed conditions of the patient. If it is decided to continue, the
process is repeated from “Formulate health problems and goals” onward. Even if these are not re-

evaluations, needs assessment for treatment, perform treatment and evaluate the ef
statle of the subject of care.

.

/

neefds, it should be verified that the patient is taken care of (the process c
agrgement on the responsibility for the patient). O

Fi

forthulated, they should be evaluated in the light of the new observed conditions. Sevw
can|be carried out, in a healthcare flow: needs assessment for investigations, perfog&fb (

If itlis decided to terminate the process from the responsible provider withou&olving the
be terminat

10 depicts the realization of healthcare commitment, ar@{?e possible use of i
seryices provided by the system, to support the process. Information services are used for

iterations
stigations,
the health

healthcare
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nformation
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are|to access any healthcare information for the patient,
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Figure 10 — Realization of healthcare commitment, and information services
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9.1.5 Th

e information services and their complexity

In the previous subclauses, a number of healthcare activities and healthcare services were identified,
reflecting different organizational levels and processes.

The information services supporting this can be seen as more or less complex, encompassing smaller or

larger part

s of potential sets of information-elements and business logic.

It will be up to the actual implementer to decide the composition and complexity of specific information
services for particular usage, especially on the highest level of built-in logic close to the users.

Essentiall
other serv
further brg

The deed
more or le
printing of
analysis, ef

Reflecting
regarding
the inform

In line with the heterogeneous but interrelated nature of the healtlicare processes, on, for example,

administra
isalsoap
mappable :

9.2 Th
middlew:

At a high
paradigm
The diagrs:
[SO 13940

e Equndamental workflows and groups ofusers’ activities to be supported by th

ces. This is also in line with healthcare activities that are part of healthcare services,and
aking down of activities to its smallest possible atomic parts (deed).

Hetection of potentials in an ECG device’ could, for example, be supported by,a numbe
ss complex information services related to the acquisition of ECGs, from(the lowest 1
the signals, to an actual information processing of it (filtering, measurements, display]

c.).

the different organizational domain perspectives, few specifie-assumptions are m
he specific information architecture provided by the information services, and flexibilif]
htion services recommended.

tive, clinical and intellectual levels, the information serwices should be context aware. ]
recondition for the ability of the information services’and their information content, t
ind interrelatable across different domain perspectives.

re

evel of abstraction, the essence of-any healthcare environment can be described by
described in 6.2. This is depicted diagrammatically on an overall level in Figure
m follows the concepts defined in the document in Clause 3 and largely coming f
2015, with a few exceptions.(¢.g. individual user, authorisation profile).
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Figlire 11, but addressing key-elements hereof such as Healthcare Information, with a view
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ISO
HIS
int
the

fessional Health Record and Health Record as such), as a rather generic concept, d
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Figure 11 — The overall/main HISA classes and their relation (paradigm described

classes Health Record Component, Professieital Health Record and Health Record are
 intrinsically part of what a HISA compliant'system should include, to the extent of its El
accordance with other standards including ISO 13940:2015 and ISO 13606 (all partg
ISA, the class Healthcare Information is supported directly (instead of Health Record (

cribed only under ISO 13940:2015) Clause 3.

HISA information models-inISO 12967-2:2020, Clause 5, 6 and 7 are not a one-to-one

rmation constructs needed from a system perspective.

13940:2015 is mainly about the business domain itself, whereas HISA is mainly about the
A defines models‘with classes and services related hereto, in the sense of what should be
he enterprise/domain at an overall level. ISO 13940:2015 defines detailed concepts and 1
business-domain.

13940:2015 thus focuses on the concepts and processes, viewing information as ma

’—{ Healthcare Actor | IAuthorisation profile

in 6.2)

opaque as
1R support
. In terms
omponent,
pfined and

nfolding of
oint of the

IT domain.
supported
elations in

haged by a
key, but not

th'record. For the information to be in accordance with the concepts and processes are |

bated, read,

updated and deleted in connection with and as a result of many healthcare activities. The management
of information through the services are key, but not as much the information itself. HISA refers to only
a fraction of the concepts and terms in ISO 13940:2015, for a complete coverage of all the concepts and
terms of the business domain ISO 13940:2015 is highly recommended.

Further general information on mapping between different domains and models with different purpose,
levels and scopes is provided in Annex C.

For each workflow and user activity, the following types of requirements are identified, to be supported
by the services of the middleware:

— access to, and manipulation of, all elementary information pertaining to the activities of the users’
(e.g. the retrieval of personal data of one patient, the entering of one classification, etc.);
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execution of more complex business transactions, implementing specific business processes and

involving multiple types ofinformation (e.g. healthcare information, healthcare activity information,
Electronic Health Record manipulation, etc.).

NOTE

The strategic paradigm (6.2) and the overall diagrammatic representation of it (Figure 11) together

with the following subclauses with general requirements, workflows and clusters of users’ activities, constitute
rationale and basis for the complete HISA information model in ISO 12967-2:2020, Clause 5, 6 and 7 and the HISA
information services in ISO 12967-3:2020, Clause 5 and 6.

9.3 General information requirements for all users’ activities
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ct to the management of information, the following common requirements shall besatis
Hleware, in addition to those specific to the individual objects.

bnterprise viewpoint, this level is more overall and less detailed. The sanie requiremd
esent in the information viewpoint, in a more complete and detailed manher regarding
n model. The following requirements are stated in the context of the\enterprise viewpq
irly close to information model aspects.

mmon attributes

instances shall be associated with a set of common attributes, which shall identify

, immutable identifier of the object instance;

hd date of instance creation;

ication of the healthcare actor that created the object instance;

nd date of last modification of the instance;

ication of the healthcare actor that executed the last intervention on the instance;
of the object (the healthcare¢-actor);

c authorization inforymation;

deletion of the aobject.

tensibility

shall be-extensible regarding further attributes, and to the extent that these are not alrg
py shauld, as a minimum, be definable using the following formal terms:
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9.3.4 Versioning

The versioning attributes are part of the versioning scheme defined by HISA, and which is further
described in the information viewpoint. The versioning attributes are used for the handling of
versioning in regard to errors, etc. and not life-cycle management (mentioned in 9.3.6).

All objects shall be possible to version, with attributes identifying the following:
— version identifier;

— version status:

— [validity period;
— |responsible (healthcare actor);

— |identification of previous version.

9.35 Auditing

In ¢rder to meet security related and legislative requirements, regarding person- and healthcare-
reldted information, the middleware shall have the ability to auditérail (log) the following jevents and
infqrmation:

— |date and time of each service call;
— |identification of the service calling healthcare actor;

— |input and output information exchanged with thée'service calling healthcare actor.

9.3)6 Handling of life cycle

Sonlle of the central objects in healthcare have a life cycle (such as mandated period of care, contact,
heajthcare information, demand for .care, healthcare activity and care plan). This mean$ that they
usuplly pass through a number of wgll*defined states, in a reasonably uniform way and sequlence.

The life-cycle attributes record-the specific life-cycle state, the starting date and time and the
responsible healthcare actor.

To fjegister the life-cycle(states for such objects, life-cycle attributes shall identify the follow|ng:
— [status;

— |date and timéof status change;
— |responsible healthcare actor.

The use.of life cycles supersedes the versioning, which means that the versioning shall not be used
for lobjects with life-cycle characteristics, and that the versioning for these ohjects is only used for
exceptions and errors etc.

9.4 Subject of care workflow

9.4.1 Textual description of requirements

Within the whole information system, this set of information services is responsible for supporting the
applications in the identification of the subject of care (i.e. patients) in the healthcare organization and
in the storing and retrieval of summary personal, healthcare and epidemiological information on the
individual patients, necessary to ensure the consistency of statistical, epidemiological and healthcare
analyses carried out throughout different healthcare organizations over the territory.
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In the overall scope of the management of basic patient information, a particular role is to be played by
the identification of the patient. The presence of a unique identifier for a patient in all the information
services related to healthcare organizations, comprising in-patients and ambulatory out-patients, is
strongly recommended for any information system. Other mechanisms may be necessary to permit the
correct identification of the patient. With respect to the overall requirements to be supported by the
Subject of care information services, first of all, consideration shall be given to the fact that, although
the patient represents the majority of the cases, they can be considered as a sub-group of a more generic
class of "Subject of care”.

The Subject of care undergoes a 11fe cycle startlng from hls/her registration as a person (not yet

: “up
rent
rief

to the regi tration of the end of the treatment. The treatment may involve several contacts of diffe
types, eventually spanning more than one organization treating the patient. In the following, & H
overview df such a life cycle is described.

5 of
on’s
ing

The first gtep involves registering all the available information related to the person regardles
whether o1 not that person is a patient. The information to be registered is independent of the pers
(future) C(;Qtacts with the healthcare organization. The person’s information can gontain the follow
types of ddta:

persorfal data (national, regional, or local Id, name, address, birth dategbirthplace, etc.);
other persons in relation with the person to be registered;

insurapce information (guarantor, funding organization, contract terms);
GP (geperal practitioner) information;
demographic information;

generi¢ health data (allergy information, risk factors; personal antecedents, family antecedents,
collectpd at registration of the person or alreadyexistent data collected by external healthcare act

tC.)
ors.

The details of information to be managed ©an vary between different countries and individlual

healthcare
healthcare
detail for s

From the g
proper m
organizat
into group

Thus, once
contact wi
specified, ¥
examples d

organizations, due to different yegulations, attitudes and characteristics of the spe
information services provided. It is beyond the scope of this document to define any spe
Lich information which willthe specified in individual cases.

rganizational and clinical points of view, these information services are able to support]
agement, tracking and follow-up of the contacts had by the patient with the healthd

?Fn, either as, for example, an in- or out-patient, as well as the clustering of various cont

5, e.g. for administrative, clinical or epidemiological purposes.

a person.isregistered, it may become necessary to define the date and the type of a fut

rific
Fific

the
are
hCts

ure

'h the healthcare organization. The admitting organizational unit/service point can alsg be

vhenknown. The estimated length of the hospital session can be specified. The following
f pre-admission-related information that can also be specified:

are

referral information (referring healthcare actor, organizational unit, referral’s diagnosis, etc.);

planned resources (location, equipment, staff, materials) to be used with the future contact;

healthcare information that may be significant for the planned contact (generic healthcare
information, exam results, vital signs, other) collected at patient pre-admission or by external
healthcare actors;

statistical/demographic/epidemiological information that may be significant for the planned
contact.

The foreseen contact (or a not-foreseen contact) may start at a certain time and date, making it
necessary to define properties of the patient's stay in the healthcare facility (date, actual type of
contact, admitting organizational unit - in certain instances even defined by coordinates or address
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- and admission diagnosis) and consider the contact in progress (i.e. ‘current’ status). If the contact
was foreseen, the information entered at preadmission should be updated according to the actual
information entered with the admission.

In the following, examples are given of contact-related information that should be entered (or used for
updating existing information if pre-admission was performed), at contact registration:

— referral information (referring healthcare actor, organizational unit, referral’s diagnosis, etc.);

— planned and actually used resources (location, equipment, staff, materials) to be made available for

the future contact;

Thd

healthcare information that may be significant for the planned contact (generic
information, exam results, vital signs, other) collected at patient pre-admission or by.extet

responsibility of the patient may change during the treatment, for example When the

trapsferred within the same organizational unit or to another unit. At such transfer, several ¢

infd
dat
issy

Fin
the
infq
cos
can
des

9.4

9.4

rmation should be specified, including the new patient location (organizational unit, ser}
e and time of the transfer, reason for transfer and diagnosis at the transfer. There are
es that should be considered for transfers, such as:

patient may be on leave for a certain period;

patient may be temporarily under the responsibility of a différent organizational unit/se
(e.g. the time he/she is undergoing surgery or another h€althcare activity);

patient may be discharged, but required to get backto'the hospital at a certain date/tim

h1ly, when the treatment ends, it becomes necessary to define the ending of the patient’s
healthcare facility, for example, closing the contact and bringing it to ‘completed’ status
rmation should be provided (for example,»tlie date and time, diagnosis or reason, etc.]

of the contact may be calculated, and the use of the planned resources can be verified,
celling the ones not used. The discharging report may be generated and reported
[inations.

2 Use-case examples

2.1 Initiate mandatedperiod of care

Figlire 12 illustrates thejuse case diagrammatically, followed by description in Table 1, 2 ang
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Referring party

Referral responsible

Receive referral

%

%

Receiving clinician

Medical officer in charge of
the distribution of patients

Refer patient

Put patient on waiting list

Call in patient

Receive patient

Register births

Handle absence

Clinician

Document static person data

Accounting

External cogperative partners

Figure 12 — Initiate mandated period of care: use-case diagram

Table 1 — Receive referral use case

Request-reply

Use case nqdme: Receive referral

Purpose anld scofe

The purpogefisito receive and register referrals for the relevant organizational unit, with notification to the lllnit

Referrals are received both centrally and locally

Event

The hospital receives a referral either electronically or on paper.

Triggering actor

Cross etc.)

The referring party (e.g. own doctor, specialist, other institution, other party (insurance company, Danish Red

The referral responsible (clinician or administration with responsibility to receive and register referrals)

34
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Table 1 (continued)

Actions

1.C

reate referral (also for acute and emergency admission)

1a. Electronic referral is received

1b.

Paper referral is received

1c. The patient is referred by telephone

1d. Notification from other department regarding transferral of responsibility for mandated period of care

2.F

orward referral

2a.
2b.
2c.
2d.

The referral is forwarded to the correct organizational unit
The referral is rejected
The referral is returned possibly due to missing information

Request for further information

3. A

receipt is sent to the patient and in case the referring party

Bus
Sta

iness rules

hdards could exist (such as Danish MedCom) regarding content and format of electronic referrals

Eng
Thg
Req

results
referral is registered

eipt for patient and referring party has been send

lical officer in charge of the distribution of patients has been notified and has taken over the responsibility

Table 2 — Call in patient use case

Use

case name: Call in patient ‘A\v |

Pur
For

To

pose and scope
the patient to be called in for the first\presence, and receive guidance/information by mail or ele

espect service measures and treatiment guarantees

ctronically

Eve
Thg
Itis

nt
referral has been handled and it is decided to call in the patient

time to call in the patient from the waiting list

Tri
Me

pgering actor

Hical officer in-charge of the distribution of patients

Act

ions /\?3

1.d
1a.

reate letteér'to call in the patient, with material

Lettertwithout indication of date

2.Q

allin the patient via telephone, and document that the patient has been called in

Business rules

End results
The patient is called in
Documentation that the patient is called in, and how (letter, telephone, electronically)

Documentation concerning what material has been send to the patient

©IS
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Table 3 — Receive patient use case

Use case name: Receive patient

Purpose and scope
This use case describes the receival of the patient, whether referred or not (acute).
The use case describes work routines which may occur many times in the same mandated period of care.

For example: The patient is received in the emergency unit, then the acute receival unit, then a clinical depart-
ment, then fhie outpatient clinic.

For exampl: The patient arrives the first time in the outpatient clinic, then the clinical department for-admis-
sion, then the outpatient clinic.

Dependingfon an acute or planned mandated period of care, the available information (diagnosis, plan for mpn-
dated peridd of care) could be different when the patient is received.

Event
The patient arrives; acute or planned

Examples {acute:

The patient arrives in the emergency unit (somatic or psychiatric)

The patienf arrives for the receival with an acute referral from a doctor
The patien{ arrives directly in the unit for acute admission

The patient is transferred from another organizational unit/hospital
Examples - planned:

Referred p4tient arrives in the outpatient clinic

Referred pgtient arrives in the day hospital

Referred pqtient arrives for admission

Referred pgtient is visited at home (home visit)

Triggering pctor

Receiving dlinician

Actions

Identify patient

1a. The patjent cannot be uniquely identified

The patient arrives (acute)'and mandated period of care registrations are created

Read healtlhcare record

Register thpt the patient has arrived

4a. The patjent@rfives in the emergency unit or in an outpatient clinic

4b. The patientarrives planned in a bed unit

4c. The patient arrives acute and has had an accident
4d. The patient is transferred from another unit
4e. The patient is newborn'

4f. The patient is admitted by force

Allocate a bed for the patient
5a. The patient is located at an organizational unit different from the mandated period of care responsible

5b. Healthy companion

Contact external cooperative partners (nursing home, home care, GP etc.)

Request food and type of food
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Table 3 (continued)

Handle patient valuables

Start initial evaluation of the patient, including updating of person static data

Bus

iness rules

All patients should have a unique identifier. Unconscious patients, foreign patients and other patients where
the identity cannot be uniquely defined, are allocated a temporary unique identifier, according to local/nation-
alrules

End results
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9.4

The
Any

tob
HL7

Examples of key functions supporting the above use ¢dse are given in Table 4 (referring

number, name and statement).

2.2 Examples of functions from ISO/HL7 10781 supporting the use case

HL7 EHR System Functional Model provides a reference list of functions-(ISO/HL7 1
ex A) that may be present in an Electronic Health Record System,(EHR-S) and
stamdardized model of the functions that may be present in EHR systems; The EHR-S Functi
doeps not address whether the EHR-S is a system-of-systems or a single-system providing th
reqpired by the users. The functions are defined by name, number dand statement, suppleme
destription. Under each function, a number of individual (atomig) sub-functionalities are lis
e provided at differing levels of compliance. It is highly recomimended that users of HISA
EHR System Functional Model for functionalities to be provided by an EHR.

0781:2015,
defines a

bnal Model

b functions
hted with a
Led, having
refer to the

to section,

Table 4 — Key functions supporting.the'use case: initiate mandated period of cpre
Section Number Name Statement

Carje Provision CPS.1.4 Capture Referral Request Enable the receipt and processing of|referrals

Sugport from care providers or healthcare ofganiza-
tions, including clinical and adminisfrative de-
tails of the referral, and consents anfl authori-
zations for disclosures as required.

Carle Provision CPS.4.6 Support for Referrals Evaluate patient information for ref¢rral

Sugport indicators.

Carle Provision CPS\4<6.1 |Support for Referral Process |Evaluate referrals within the contexit of a

Sugport patient’s healthcare data.

Carle Provision CPS.4.6.3  |Support for Electronic Enable the transmission of electronic referral

Sugport Referral Ordering orders from the EHR-S.

Carje Provision CP4.6 Manage Orders for Referral |Enable the origination, documentatipn and
tracking of referrals between care pfoviders
or healthcare organizations, includiig clinical
and-administrative-details-ofthereferral, and
consents and authorizations for disclosures as
required.

Care Provision CPS.1 Record Management Manage the patient record including all patient

Support demographics, identifiers and other informa-
tion to support the provision of care.

Care Provision CPS.1.2 Manage Patient Manage patient demographic information.

Support Demographics

9.4.2.3 End period of care (diagram only)

Figure 13 illustrates the use case diagrammatically.
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Discharge or finish/conclude patient
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>—o

Booking
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Requisition/reply
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Cinician

Discharge deceased patient

Finish registration

< > National healthcare
network

Compile discharge report

External cooperative partners

Accounting

Service catalogue

>—o

Electronic Patient
Medication Module

>—o

Guidelines

o

Print

Figure 13 — End period‘of care: use-case diagram

9.4.2.4 Hxamples of functions from ISO/HL7 10781 supporting the use case

Example of a key function supporting the above use case is given in Table 5 (referring to sect

number, ngme and statement).

Table 5 — Keyfunction supporting the use case: end period of care

ion,

Secti¢gn

Number

Name

Statement

Care Provigion

CROZ

Produce a Summary
Record of Care

Render a summarized review of a patient's ¢
isodic, and/or comprehensive EHR, subject t
jurisdictional laws and organizational polici
related to privacy and confidentiality.

p_

9.5 Healthcare information workflow

9.5.1 Textual specification of requirements

Healthcare information may be either elementary information or aggregations of multiple information
on the patient, clustered on the basis of different criteria, depending both on the intrinsic characteristics
of the healthcare information and also on the specific needs of the individual users. It is clear that, even
if included in various structured health information, each piece of information shall be present only

once in the system, to avoid the need for multiple entering and the risk of inconsistencies.

Obviously, such information is of paramount relevance for all healthcare actors in the healthcare
organization, both inside the individual centre and throughout the different centres, to provide reliable
support in the care process. A set of information services shall therefore exist in the architecture of the

38
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information system, responsible for providing all applications with a consistent and comprehensive set
of mechanisms to define and retrieve the individual pieces of healthcare information.

The healthcare information services cannot be limited solely to the archiving of unstructured
healthcare information, but shall also facilitate the rest of the information system in the computerized
recognition and processing of healthcare information in order to satisfy two main needs:

— presentation of information to different types of human users, according to their individual

requirements and needs;

— interpretation of individual healthcare information during different processes related to the caring

Mos
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exp
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Nev
car
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extq
Sys
con
by 1
the
suc

9.5

9.5

ol the patient.

t parts of the healthcare information available in the healthcare centre repréesent

icit relationships between healthcare information and healthcare activities.represen

improvement in quality and reliability of the treatment, since healthcar€ actors may h
comprehensive and complete understanding of the scenario in which the healthcare i
has been collected or generated;

possibility of monitoring the costs and the quality of the overallorganization, by relating
or complete results with the actual healthcare actions beifig'executed.

ertheless, not all healthcare information is defined through a formalized healthcare activ
[ied out inside the individual centre or relevant enoughto be explicitly planned and monit
hnization. In fact, some healthcare information mas/ be received from external centres a
brnal processes, or registered on the basis of daily*practice. From the point of view of the i
em of the healthcare organization, such healthcare information represents autonomoy
Kistent information, only related to the patient and without any link to the other concept
he information system. As a consequerice, an autonomous set of functionalities shall be
architecture for managing the workflew of the healthcare information, instead of simply
h information as additional objectsidepending on the execution of healthcare activities.

2 Use-case examples

2.1 Diagnostic considerations and their documentation

Figlire 14 illustrates-the’use case diagrammatically.

Specification of proces and documentation

Q

results of

thcare activities carried out by individual healthcare actors. It is stressed that creafting direct
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Figure 14 — Document diagnostic consideration
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9.5.2.2 Examples of functions from ISO/HL7 10781 supporting the use case

Examples of key functions supporting the above use case are given in Table 6 (referring to section,
number, name and statement).

Table 6 — Key functions supporting the use case: document diagnostic consideration

Section Number Name Statement
Care Provision CP.3 Manage Clinical Clinical Documentation should be managed
Documentation including the capture of the documentation

during an encounter maintenance and annro-
(=] 4 rr

priate rendering.

Care Provigion CP.3.2 Manage Patient Clinical Capture and manage patient clinical measurjes,
Measurements such as vital signs, as discrete patient.data.

Care Provigion CP.3.3 Manage Clinical Create, addend, amend, correctyauthenticat¢,
Documents and Notes maintain, present and close, asneeded, tran

scribed or directly-enteredclihical documenta-
tion and notes.

9.5.2.3 The evaluation/comparison of healthcare goals and results, regarding the treatmen{ of

the patlerT
Figure 15 illustrates the use case diagrammatically.

>

Document the evaluation/compati§on of goals and results
Clinician

Figure 15 — Document for the evaluation/comparison of goals and results

9.6 Healthcare activity management workflow

9.6.1 Tektual description of requirements

The structfire of a generic healthcare-eentre can be described in terms of a set of service points, thatlare
organizatignal elements, i.e. individuals or complete organizational units, which represent functi¢nal
aggregatiops, each of them capable of performing certain activities.

With respdct to the complete’set of requirements of the organization, the healthcare activities, direfctly
or indirectly related to‘the needs of one patient and those which are carried out for organizational pnd

Due to the objective of increasing the level of support to the healthcare actors, as well as of improving

relating each healthcare act1v1ty to the needs of the 1nd1v1dual patient

The issues related to the management of the healthcare activities represent one of the most crucial
aspects in the overall healthcare organization. The integration, monitoring and optimization of the
overall workflow of the various actors is a primary objective of the information system, not only for
improving the quality of the information services being provided, but also with respect to the related
organizational, managerial and clinical issues.

The healthcare activity information services implement complete (and complex) functionalities,
providing the applications with a comprehensive support to specific sets of healthcare activities
relevant to the overall healthcare organization.
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For healthcare and organizational purposes, protocols can be defined by structuring sequences of
elementary or complex activities mutually related, e.g. through a time sequence.

The execution of one healthcare activity can make necessary or advisable the preliminary or subsequent
execution of a set of complementary healthcare activities which cannot be considered as part of the
healthcare activity; nevertheless being closely connected to it due to healthcare, organizational and
logistical reasons. Similarly, certain healthcare activities and external constraints may interdict the
execution of other healthcare activities in cases within a certain time frame.

Through the formalization of complex healthcare activities, structured as sequences of other
elementary healthcare activities mutually dependent and related, it is also possible to define complete
protocols for healthcare and organizational purposes.

Theevolution of almost any type of healthcare activity performed can be described through a r:rodel based
on the interactions of several healthcare actors during the phases of the healthcare aetivity’s life-cycle.

From the moment when one healthcare activity is initially thought up to when ifis completed, a complex
and articulated workflow takes place, potentially involving several actors, in case it is also flistributed
across different centres and organisational units. A complete life cycle can therefore be mjodelled for
the|workflow connected to one healthcare activity, comprising a series_of events and states through
whilch the healthcare activity evolves.

On the basis of decisions made within the healthcare organization, as well as due to request(s) received
outside (e.g. external GPs. etc.), the individual healthcafe Jactors may identify a set of|healthcare
ivities to be actually performed either inside the same organizational unit or by other [healthcare
act¢rs in different units of the organization. An actual ‘healthcare activity is the instanfiation of a
certfain type of healthcare activity, to be executed by one'individual organizational unit for dne specific
situation, upon request of one specific requester.

Accprding to the general classification criteria; liealthcare acts may not only refer to individyal patients
but[they may also relate to any kind of healthcare activities that are executed in the organization of the
healthcare centre.

Accprding to the information provideéd-by the classification data, both the organizational units that
may execute the envisaged healthcare activity services and the list of the relevant complementary
thcare actions may be identified. Through this information, a set of actual healthcare dctivities to
be performed is detailed.

Duiing its life cycle, eachrindividual healthcare act is always related at one time to one unit (dnd service

of the healthicare act. In some cases, other units of the organization may also play an active r¢le.

Thd typical life-cycle of one healthcare activity may be schematized as follows:

cl o C ) cl

thebasiseftoes ds—as—wre R avisy 0 care actor
may decide to request a set of healthcare activities from other actors of the healthcare organizations
both inside and outside the centre;

— foreachgroup ofhomogeneoushealthcareactivities,aformalrequisition maybe sentby therequester
to the service point which is supposed to provide the healthcare activities. The request details the list
of the healthcare activities which are requested, specifies the reasons for the requested healthcare
activities and includes other possible administrative and healthcare information, depending on the
organization and type of healthcare activities requested;

— when the provider receives the request, a communication is sent to the requesters, informing them
of the acceptance of the request and providing, if necessary, other information;
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— for several reasons, it may happen that all or some of healthcare activities in the request, even if
already accepted, cannot be performed by the provider, who decides to forward the whole or part
of the request to a different organizational unit, informing the original requester of the situation;
such a process may be repeated several times, especially in the case of very complex healthcare
activities;

— then the individual healthcare activity is scheduled, defining the real date and time when it is
supposed to be executed; such information is communicated to the requester, in case it is integrated
with other information;

— even if the healthcare activities are already scheduled in the delivering service point, some

modifications may be decided upon either by the requester or by the service provider, concerping

the ac
health

— atacer
health

— execut

— additic

— when
organi
health
formal

The differg

Care actors involved on the basis of their mutual requirements;

Care activity is performed by the delivering healthcare actor;

nt states of one healthcare act may be summarized in Table 7.

fual date and time of execution; such modifications are usually negotiated between|the

tain moment, usually but not necessarily according to the date initially scheduled, a schediiled

ion of the healthcare activity may last a certain time; during which period some intermedjiate
commyinications may be interchanged between the provider and the originalrequester;

nal healthcare activities, even if they are not initially requested, may be performed by|the
provider, for various reasons. Such healthcare activities always refér to the original request;

hll healthcare activities related to the delivery of the requested service by the providing
zational unit have been completed and a final reportiwith the consolidated results of|the
Care activity has been finalized, the initial request.can be considered to be completed apd a
communication is sent to the requester for acknowledgement hereof.

Table 7 — Basic states of one healthcare act

Foreseen The healthcare activity to be done has been identified by the request-
or, but a formal ¥equest or planning has not been issued yet.

Requested A formal request has been sent to the provider supposed to deliver
the service(s)

Accepted The previding organizational unit has formally accepted to provide
the\service.

Booked The actual healthcare activities to be executed have been identified
and a date, shift and time for execution has been agreed between
the involved healthcare actors (i.e. requestor, provider and other
involved organizational units).

Planned The healthcare act has been assigned to one (set of) Service Point,
which will be in charge for its execution.

Ready All preliminary activities have been completed and the execution of
the healthcare act may actually start

In progress The execution of the healthcare act has actually started.

Completed The provider has completed the actual execution of the healthcare act.

Reported The provider has delivered the final report on the healthcare act.

Terminated The final report has been received and accepted by the original
requester.

In addition to these basic (almost sequential) moments, the evolution of the healthcare act may also
pass through the states in Table 8.
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Table 8 — Further states of one healthcare act

Forwarded The request of delivering the service has been transferred by the

initially envisaged provider to a different provider.

The processing of the healthcare act (in any moment of its life-cycle)
has been temporary interrupted due to various reasons?

Suspended

Annulled: One healthcare act may be annulled either by the requestor (that
Cancelled cancels the r_equest) or by the envisaged provider (that may reject the
request received).

Rejected

It is
var

Upc
infd
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spe
exe
typ
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tim
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applications in the management of the life-cycle;of the healthcare activities represents a fu

eler
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a2 Typically some more information is necessary to make decisions on further steps t0 ‘bg

carried out.

emphasized that this formal and complete sequence of states is not always applied in r¢g
ous phases may be skipped under certain contingencies.

n execution of each healthcare activity, various results may be genefated, compri
rmation, textual information and other types of information. This information may be

b executing one healthcare activity, a set of resources.is used in terms of equipment in
e of staff, materials and consumables.

the basis of these considerations, it is clear how a set of information services supy

hent of the middleware, necessary both with respect to the integration of different appli
he point of view of the integrity of the(information relevant for the healthcare organi
le. In fact, such information serviceswill:

applications during the varigus phases of the life-cycle of the activities, from the initial
the final reporting, and

provide a common repository, accessible to all other interested modules, containing i
on each healthcare ‘activity being performed in the organization and relevant to morj
application, representing a vital basis for supporting both the healthcare and org
requirements®fithe individual users and the calculation of costs and quality of informatiq

stressed.that the management of the execution of the phases of the healthcare activities

ality, since

bing coded
structured

prding to different criteria, depending on the characteristics of.tlie healthcare activities and the
Cific healthcare actor's way of working. Depending on the type of healthcare activity wh
Cuted, such results may represent healthcare information of the-patient, or just informati
e to be communicated in the healthcare organization.

ch is being
on of other

Cluding the

orting the
ndamental
ations and
zation as a

provide a common set of mechanisms for the functional and information interactions of the

request to

hformation
e than one
hnizational
nservices.

will not be

thr

s

responsibility of such information services. This will be carried out by the individual a

supported.

plications,

gh ‘ways and interfacing mechanisms optimized with respect to the specific user needs being

9.6.

2 Use-case examples

This subclause deals with the use-case regarding execution of healthcare activities and documentation
of results.

Figure 16 illustrates the use case diagrammatically, followed by description in Table 9.
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>—o

Electronic Patient Medication Module

>—o

Service catalogue

e I

[ Document execution and results
Clinician

>—o

External cooperative partners

>—o

Accounting

— >

Use standard documentation . )
Specification of process and docurfentation

>}

Evaluate response from producer (system)

Requisition/reply

Figure 16|— Use-case diagram regarding execution of healthcare activities and documentatjon
of results

Table 9 — Document execution and results, use case

Use case ngme: Document execution and results |

Purpose anld scope

This use cafe describes tasks regarding execution and documentation of planned and non-planned health-
care activifies. In regard to planned healthgare activities (activities created in the patients plan) the clinicia
should be sppported in carrying them out:lf a healthcare activity has not been planned, the clinician should|be
able to credte and document the execution of the healthcare activity in the same workflow.

=]

The documpntation can be ad hoc((e)g. automatic transferral of results from the laboratory system) or post loc
(alot has bgen done, which is doeamented subsequently)

The contenf and scope of thexdocumentation depends on the healthcare activity, and, in some cases it will bg
enough to Jocument thedealthcare activity is executed, while other healthcare activities leads to a result
(product). The content 'ofthe healthcare activity result depends on the activity type, and the content of the
activity reqult can bey for example, numbers, curves/diagrams, images, narrative text.

The work taskginthis use case are described using some result archetypes. A result archetype is concerned
with a collgctionof healthcare activity results, where the necessary functionality to document the health-
care activi ésult-inprinciple isthe same-The clinicianneedsforexamplethe samefunctionali . e
healthcare activity results ‘recorded patient history’ and ‘description of operation’, such as word processing
functionality, for which reason both healthcare activity results belong to the result archetype ‘narrative docu-
mentation of activity result’.

The optimal support for the workflow/routine documentation of execution and results, is achieved through
pre-defined schemas and templates. These are in the following named ‘standard documentations’ to visualize
the far more advanced functionality than paper based schemas. The creation and design of standard documen-
tations can be handled by a ‘module for process and documentation specification’.
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Table 9 (continued)

Event

Execution and documentation of one or more planned healthcare activities
Execution and documentation of one or more acute healthcare activities
Examples:

The patient is operated

The patient has blood pressure and temperature measured

Thepatienthas a diagnosticexamination
1 5

The patient is rehabilitated

Th¢ patient gets help with personal hygiene
Th¢ patient has an ECG made

Thg patient attends prenatal control

Th¢ patient has an objective examination

Triggering actor

Clinpician

Actlions </ -

Chgck that consent has been given

Selg¢ct a healthcare activity to be executed/documented.
2a.[Same healthcare activity should be executed for several patients
2b.[Execute several healthcare activities for the same patient

2c.[The healthcare activity is not created

Dog¢ument the execution of a healthcare activity

Do¢ument execution and result using standard-documentation

Doqument healthcare activity result in nafrative text

Doqument healthcare activity results which leads to a diagnosis

Do¢ument numerical measurementresults

Dog¢ument healthcare activityresults using a scale
8a.[Binominal scale
8b.[Nominal scale

8c.[Rank scale

Dog¢ument the healthcare activity result on a graphical scale

Do¢ument thehealthcare activity result on a visual analogue scale

Dog¢umentthe healthcare activity result by digital images or video

Dog¢uient the healthcare activity result by digital drawing

Document the healthcare activity result by digital sound

Document healthcare activity results which are available on paper

Compare the healthcare activity results with similar results in the patients record
15a. Show earlier healthcare activity results of the same type

15b. Show operational goal for the healthcare activity

Communicate matters regarding unfinished healthcare activity results and execution notes
16a. The healthcare activity has been executed, but not yet documented
16b. The resultis a draft

Evaluate the healthcare activity result from a producer (system)

Document healthcare information which is not a result of an activity
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Table 9 (continued)

medication)

Document an ongoing healthcare activity which is supposed to pause (typically healthcare activities regarding

Document an aborted/interrupted healthcare activity

21a. Document handed out patient instruction

Use guidelines for documentation of the execution note or healthcare activity result

Document the same execution note or healthcare activity result for several patients

Handle accounting-related matters regarding healthcare activities

Print resul

24a. Send the result electronically

Business ryles

End resultg

The health¢are activities are executed and documented

The health¢are activity is aborted/interrupted and the reason is documented.

9.6.3 Examples of functions from ISO/HL7 10781 supporting the use case

Examples

bf key functions supporting the above use case are given ifiyTable 10 (referring to sect
number, ngme and statement).

Tal11e 10 — Key functions supporting the use case: document execution and results

ion,

Sectit{n

Number

Name

Statement

Care Provigion CP.4

Manage Orders

Provide the ability to manage clinical orders
and results including medication, non-medi-
cation, diagnostic tests, blood products, oth
biologics and referrals, using order sets as
appropriate.

LT

Care Provigion CP4.2

Manage Medication Orders

Create prescriptions or other medication

and administration. Provide information re

garding compliance of medication orders w

formularies. Provide drug utilization review
functionality including alerts regarding dru
interactions and allergies.

orders with detail adequate for correct filli]lg
i

A5

Care Provigion CP4.4

Manage Orders for
Diagnostic/Screening Tests

Enable the origination, documentation, tran
mission, tracking and maintenance of order;
for diagnostic tests.

°p
[

Care Provigion GP5

Manage Results

Present, annotate, and route current and
historical test results to appropriate provid
ers for review. Provide the ability to filter ar

arR-aEa-acH: lic

CoThpoarcTesTures

Care Provision CP5.1

Manage Results of
Diagnostic Tests

Enable the receipt and display of results for
diagnostics tests.

Care Provision CPS.2.1

Support

Support externally-sourced
Clinical Documents

Incorporate clinical documentation (computa-
ble and scanned) from external (to the system)

sources.

Care Provision CPS.2.2

Support

Support externally-sourced
Clinical Data

Incorporate discrete clinical data from exter-
nal sources and support communication/pres-

entation of data captured from medical and
non-medical devices and entities.
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Table 10 (continued)

Section Number Name Statement

Care Provision CPS.4 Support Orders Support for Orders is required to ensure that

Support appropriate decision support and safety checks
are conducted by the system at the time of
ordering as well as at the time of dispensing
medications or immunizations.

Care Provision CPS.5 Support for Results Evaluate results and notify provider and

Support patient of results within the context of the
patient’s healthcare data.

9.7 Resources management activities

Hedlthcare resources represent the fundamental elements that are necessary to enable an ofganization

to work. Various types of resources may be identified, such as personmel (clinical,| technical,

administrative), materials including drugs, equipment and even the indiyidual locations|where the

work is performed.

Thif means that, in order to support the needs of the various types.6fsers properly, all applications

sha
use

Fur

| take into account the characteristics and availability of the resources which are supy
d in each individual case.

thermore, it is important to recognize that most resoutces$ represent a common herit

whole organization, usable or necessary for supporting:the needs of different areas and

opt
will

In 3
rep
incl
per

As

defi
as g
cerf

9.8

Thd
and

Inf
of a
due

mized management of individual resources, taking into account both local and more gen
largely contribute to improving both quality and-costs.

ddition, resources are not only relevant forithe healthcare activities of the clinician
resent a major concern for a number of\ether functional areas of the healthcare of

pding a warehouse, a pharmacy, accounting and assets, technical support and maintg

sonnel management.

a consequence, common mech@npisms are necessary in the information system, to
nition and retrieval of information on the resources actually available in the organizat
n the criteria and rules accrding to which each resource is involved in executing or cont
ain work.

Management.activities for users and authorizations

definition and.control of the authorization of individual users in the execution of variou
in the access'to different information represents a major concern in the healthcare envij

hct, besidés the need for supporting the diversification of roles and responsibilities whic
hy type of large organization, additional critical aspects can be identified in the healthca
tothe particular type of information which is managed, implying also ethical and legal g

osed to be

hge for the
users. An
eral needs,

s, but also
ganization
nance and

allow the
on, as well
ributing to

s activities
onment.

h is typical
e scenario
spects.

Furthermore, major differences still exist between different countries and even between individual
healthcare centres concerning the actual responsibilities and roles of different clinical professionals
who have the patient in their care.

On the basis of such considerations, two fundamental and complementary needs can be identified for

the

information system:

security of the managed information;

— control and monitoring of the actual authorization for individual users executing certain activities

on the system.
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Security relates to the criteria and mechanisms according to which information is managed, e.g.
stored, transmitted and manipulated, by the overall system to ensure an adequate level of reliability
and protection. Such aspects may also imply, amongst others, the enciphering of the information and
the utilization of specific devices to ensure the correct identification of individuals. As a consequence,
security represents a characteristic of the system closely dependent on and related to the technological
features. Furthermore, implications and dependencies may also be identified, with standards and
recommendations being defined by proper committees of the healthcare and information technology
community. As a consequence, security is outside the scope of this document and of this set of
information services of the standard.

Apart from
can be iden
which the

according
different ce

tified in the need of the individual healthcare centre to define criteria and rules accordi

ndividual users may be authorized to access the system and perform the various activiti

o their specific role and responsibility in the organization. Such criteria vary throughout

In fact, diffierent responsibilities can be identified in the healthcare organization regapding the role

activities ¢
another, d
execution

The middlg

compr

f the users. Moreover, moving from country to country or from onehealthcare centr
fferent types or levels of authorization may be applied to similar types of users, both
f particular functions and for access to the information.

ware shall provide common mechanisms supporting this specific need, by providing:

ehensive and consistent repository where those responsible in the organization may de

ntres, for organizational, cultural and practical reasons, and may also change frequently.

and
b to
for

fine

the rules according to which the different users may execute.the functions provided by the system;

standg
to whi

rd mechanismin terms of information services available and information managed, accorg
Ch the rest of the system may check whether onestiser is allowed to perform the activities t

are requesting.

With respe
be stresse
independe
implement

Irrespectiy
of compong
interacts w

Each comp
manipulati

For each ¢
responsibi
may opera
authorizat

ct to the requirements to be satisfied by-the authorization information services it sh
d again that the functionalities provided by these information services are comple]
it of any kind of complementarytsecurity mechanisms which may be defined
ed in the system to secure and protect the individual data.

e of the technological aspect$;.the entire healthcare information system consists of a nunj

ith various external agents, which may be either individual users or other components.

onent may be descfibed in terms of a set of controlled functionalities, whose invocation
on by external agents is subject to specific authorizations.

mponent, a set of authorization profiles are defined, usually reflecting the various jobs
ities in thelorganizational area where the system is operating. Each authorization pr
fe withsasset of controlled functionalities, according to a set of conditions, which describ
onin'‘térms of information, such as:

ling
hey

uld
tely
and

ber

ents, which are either applications or services. From its internal perspective, each component

and

and
file
b its

delete

starta

allowe

existing information;

nd end time every day;

d access;

the healthcare actor is allowed access.
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time frame which permits the specification of the temporal limits of the authorization, through a

days of the week which specify the individual days of the week when the healthcare actor is

workstations, which specify a list of workstations or nodes of the information system from which
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Subject to specific individual approval, defined in the specific conditions, any generic healthcare actor
of one profile may be authorized to define healthcare actors of the same profile, as well as of other
profiles of the system.

Each healthcare actor of the information system can be characterized by a name, a unique public
identifier, e.g. a code, and some mechanisms for ensuring correct identification. To access a component,
the healthcare actor shall be a member of one authorization profile of that component. Such membership
is granted by another individual healthcare actor, and is valid in a specific time period only, i.e. between
a starting and an expiration date.

Exceptions may be defined, in terms of extensions or limitations of the authorization of one individual

hea|thcare actor, with respect to the standard authorizations defined for its profile. |Also, such
exceptions shall be defined by one individual healthcare actor and are described through a set of
congitions.

9.9 Classifications, coding and dictionaries management activities

9.9{1 General description of requirements

In order to provide integrated support of user activities across the entife’healthcare enterprife, not only

the[operational information related to the daily routine, codes and(¢classifications shall be infegrated in
onelcommon enterprise information model. Through common facilities, it is also required for users to
manage (i.e. to define, to retrieve and to manipulate), in an intfegrated environment:

Suc

multiple semantic types and classifications usable for the various concepts of the informat

common vocabularies covering the set of terms.that applications need and employ to d
application domain;

dependencies and rules which may exist between different mutually related concepts
between different individual instances©n the basis of specific values of their attributes;

rules indicating the way in which:vocabulary items may be instantiated;

mapping between elements, of the common, integrated, information model and the s
messages and views required'by specific healthcare information architectures and com
standards (e.g. HL7, CDA)y.adopted to support interactions with other systems and/or sp
activities in the indiyidual sectors of the organization.

h requirements net-only relate to the individual workflows and users’ activities, but

multiple areas from\the healthcare, organizational and managerial points of view.

As §

consequefiee, two sets of requirements shall be supported by the middleware:

for eachhworkflow and cluster of users* activities, the management of the dictionaries, cla
and rules adopted by the enterprise for specific processes;

onsystem,;

bscribe the

as well as

ructure of

nmunication
bcific users

also span

bsifications

at a giobal, enterprise evet, The Mmanagement of dependencies and refationsiips amo

g different

concepts for healthcare, organizational and managerial purposes also spanning multiple areas and

the mapping with other specific standards.

On the basis of the fundamental concepts relevant to the workflows and clusters of users’ activities
identified in 9.4 to 9.8, the following semantic types and classes are therefore identified:

class of contact;
class of mandated period of care;
class of healthcare information;

class of healthcare activity;
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class o

class o

class of care plan;

class of resource;

f healthcare provider;

f authorization profile.

Additional semantic types may be necessary in the individual scenarios, according to the local
requirements and extensions.

As a cons
functional
will be li

create crit
the modulg
through th

different syippliers.

On the con
of providin
consequen
also beres
to its scop
component

As a conse|
concurrent
services bg
to it will rg
rules, usef
as shown i

codes, classifications and rules pertaining to the users’ activities described in 9.4 to
dquence, the presence of the objects identified in this paragraph shall not imply that

ies provided by the middleware for supporting the users’ activities specified in 9.4 to
ited to the sole management of the daily, operational data. Such a limiting approach w
cal dependencies between the various classes, with the negative consequence of redu
rity of the whole system, and limiting the possibility of implementing or evolving it gradu
e integration of heterogeneous software modules which may already exist or be provide

frary, this document identifies a modular set of self-consistent services, each of them cap
g a consistent and, as far as possible, complete suppott to a certain set of user needs. /
Ce, each group of services supporting the individual’workflows or clusters of activities s
ponsible for including services allowing the management of the full set of information relz
b (i.e. both classifications and actual daily data),“without intrinsic dependencies from ot
S.

quence, each group of services may exist in one real information system even without

present in the information system,’the other healthcare information services conforn
fer to its service for retrieving ‘a_¢controlled and integrated set of classification criteria
1] for improving the level of support that they are able to provide autonomously to the u

h Figure 17.
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Examples of key functions providing support are given in Table 11 (referring to section, nuy

and|
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statement).

< structuring Terminology
Concept Classification
< relating Other
HISA class
\
Contact Healthcare activity XXX
Class level
i T
Object level
i Authorization
i i Healthcare information
Subject of care
Resource
Healthcare activity
Actual healthcarg.act
- Daily data classified by basic-elassifications etc.

2 Examples of functions from ISO/HL7' 10781 providing support

Figure 17 — The role of the classifications, coding and dictionaries management information
services with respect to the other information services

hber, name

Table 11 — Key functions supporting management of classifications, coding and dicfionaries
Section Number Name Statement

Tryst TL.4 Standard Terminology and Support semantic interoperability through

Inffastructure Terminology Services the use of standard terminologies, sfandard
terminology models and standard tdrminology
services.

Trust TL.4.1 Standard Terminology and Employ approved standard terminologies to

Infrastructuxe Terminology Models ensure data correctness and to enabjle seman-
tic interoperability (both within an ¢nterprise
and externally). Support a formal stgndard
fprminn]ngy maodel

Trust T1.4.3 Terminology Mapping Mabp or translate one terminology to another as

Infrastructure needed by local, regional, national, or interna-
tional interoperability requirements.
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Annex A
(informative)

Highlights of ODP

This document formalizes the archltecture by using the methodology of ISO/IEC 10746 (all parts) The

objective of
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processing services to be reahzed in an env1ronment of heterogeneous IT resources
ganizational domains. These standards address constraints on system specification
on of a system infrastructure that accommodate difficulties inherent in the design
ng of distributed systems.

systems are important because there is a growing need to intercefhhéct informa
systems. This need arises because of organizational trends such as. downsizing,
e exchange of information both between groups within an organization and betw
organizations. Advances in technology are making it possible toFespond to these tre
creasing importance to information service networks and personal workstations, and
the construction of applications distributed across large configurations of interconne

ce, dependability and cost optimization), organizations should deal with a number of
tics of system distribution.

eness: Components of a distributed system may be spread across space; interactions ma
ocal or remote.

ency: Any component of a distributed system can execute in parallel with any of

f global state: The global state of a distributed system cannot be precisely determined.
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failures: Any componént of a distributed system may fail independently of any of
ents.

hrony: Communication and processing activities are not driven by a single global cl
1 changes in a distributed system cannot be assumed to take place at a single instant.

pgeneity: There is no guarantee that components of a distributed system are built using

[ing
and
and
and

fion

which

een
nds
| by
ted

bth to manage system distribution and to exploit it (e;g. use the potential for availabiflity,

key

7 be

her

her

bck.

the
pity
ols,

control authorltles with no single pomt of control. The degree of autonomy spec1f1es the extent to

which processing resources and associated devices (printers, storage devices, graphical displays,
audio devices, etc.) are under the control of separate organizational entities.

Evolution: During its working life, a distributed system generally faces many changes which are

motivated by technical progress enabling better performance ata better price, by strategic decisions
about new goals, and by new types of applications.

Mobility: The sources of information, processing nodes and users may be physically mobile.

Programs and data may also be moved between nodes, for example, in order to cope with physical
mobility or to optimize performance.
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