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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non
Inte

Inte
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Inte

Atte
righ

ISO

ISO

F[governmentat, In_liaison with 150, also take part In the Work. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft Internationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

12967 consists of the following parts, under the general title Health informatics — Service arch
Part 1: Enterprise viewpoint
Part 2: Information viewpoint

Part 3: Computational viewpoint

y with the

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

Standards

bted by the technical committees are circulated to the member bodies for voting. Publication as an

ct of patent

12967-1 was prepared by Technical Committee ISO/TC 215 \Health informatics, based on the European
Stampdard EN 12967-1:2007 with minor editorial amendments.

itecture:
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Introduction

The healthcare organizational structure consists of networks of centres (hospital cooperations within,

for

example, counties, individual hospitals, clinics, etc.) distributed over the territory, characterized by a high
degree of heterogeneity and diversity, from organizational, logistic, clinical, technological and even cultural
perspectlves The structure of mdrvrdual centres evolves from a vertrcal aggregated organrzatron towards the

specific nepds and characterlstlcs nevertheless needrng to share common mformatron and to ope
according to integrated workflows. Such a situation determines two main needs which conflict with-each g
in a certain|way. On the one hand it is necessary to effectively support the specific requirements ‘of’each
or user in the most appropriate and cost-effective way whilst, on the other hand, it is vital to" ensure
consistencyl and integration of the overall organization, at local and territorial levels(~This integrg
requirement is not only related to the need for improving clinical treatments to the subjectof care but is

—with
rate
ther
unit
the
tion
also

demanded py the urgent necessity of all countries to control and optimize the current level of expenditurg for

health, whilst ensuring the necessary qualitative level of services to all subjects of care)

The large pumber of databases and applications, mutually isolated and incompatible, which are alrg
available on the market and operational in healthcare organizations to support Specific needs of users, ca
be underestimated. Even within the same centre, healthcare information systems are frequently fragme
across a number of applications, data and functionalities, isolated and.secarcely consistent with each other.

In the present circumstances, the main need for care delivery_organizations is to integrate and to m
available the existing information assets, and to make possiblecthe integration and interoperability of exig
applicationg, thereby protecting investments. During integration activities, continuity of service needs tg
achieved whilst gradual migration of existing proprietary,cmonolithic systems towards the new concepf]
openness gnd modularity occurs. The cost-effectiveness “of the solutions, especially when projected on
scale of the| whole healthcare organization, represents.another crucial aspect to be evaluated carefully.

ady
hnot
hted

ake
ting
be
s of
the

The goal dan be achieved through a unified;;open architecture based on middleware independent from

specific applications and capable of integrating common data and business logic and of making t
available to|diverse, multi-vendor applications through many types of deployment. According to the integrg
objectives at organizational level, all aspects (i.e. clinical, organizational and managerial) of the health
structure must be supported by the architecture, which must therefore be able to comprise all rele

hem
tion
care
vant

information|and all business workflows, structuring them according to criteria and paradigms independent from

specific seqtorial aspects, tempaérary requirements or technological solutions.

Standards @and technologi¢al solutions already exist and will continue to be defined for supporting spe
requirements, both in terms of in situ user operations and with respect to the movement of information.
architecturd must becable to accommodate such requirements by allowing the specific models to be integr
with the colnplete-information assets of the healthcare organization and the communication messages
“services” gxtracting or importing data from/to the common information shown in Figure 1.

cific
The
hted
b be

On the basi

— identify a methodology to describe healthcare information systems through a language, notation
paradigms suitable to facilitate the planning, design and comparison of systems;

healthcare information systems.

and

identify the fundamental architectural aspects enabling the openness, integration and interoperability of

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

and construction of new systems.

Vi © 1SO 2009 — All rights reserved
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Specific models & communication interfaces
(e.g. RIM, DICOM, GPICs, etc.)

1:2009(E)

//

Common, neutral, organization - wide HISA model

R

It is
or
hea
faci

Sim|

formalizes only fundamental aspects, identified as commbon in all countries and considered to

ess
dep

ISO
the

hea
star

A B
pub
hea
Infr

gdministrative activities, but rather defines a set of workflows, information and services cor

Integrated and consistent heritage of all
common enterprise data end common business logic
igure 1 — Complementarity and positioning of the architecture with/other standards ang
pointed out that ISO 12967 does not aim to define a unique model for'clinical, organizational,

|thcare information systems, relevant for any healthcare secteriand usable by any applicat
itating the mutual interworking.

larly, 1ISO 12967 does not aim to represent a final, complete set of specifications. On the

bntial in any advanced healthcare information system. Specifications are formalized, a
endency on specific technological products and/er solutions.

12967, therefore, is an open framework that, according to the specification methodology ang

|thcare organization both in the individual (national and local) contexts and through i
dardization initiatives.

uropean pre-standard, ENV 42967-1, developed according to such rationale during 1993 t

thcare regions in several‘eountries. In 2000, the CEN/TC 251 Short Strategic Study on Health
structure identified a-number of other new architectures and health infrastructure initiatives, ag

models

managerial
nhmon to all
on also for

contrary, it
be currently
oiding any

preserving

compatibility with previous versions, can be extended during time according to the evolytion of the

hternational

b 1997 and

ished in 1998, was the basis for implementations of middleware products and implemented integrations in

Information
well as the

reqirements and possibilities for alignment with the large body of information model standards de¢veloped by

d number of

2 Electronic

,land on the

to the publication of the EN 12967 Parts 1 to 3 series on which ISO 12967 is based.

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

©IS

The architecture is described according to the methodology of ISO/IEC 10746 (all parts), to provide a
formal, comprehensive and non-ambiguous specification suitable to serve as a reference in the planning,

design and implementation of healthcare information systems.

The scope of the architecture comprises the support to the activities of the healthcare organ
whole, from the clinical, organizational and managerial point of view.

ization as a

It therefore does not detail

specificities of different subdomains, but provides an overarching comprehensive information and

services framework to accommodate requirements.

O 2009 — All rights reserved
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ISO 12967 ronsists of three parts:

The architecture is intrinsically compatible, complementary and synergistic with other models and
standards, such as HL7 RIM, the derived GPICs and the Electronic Health Record Architecture
ISO 13606. A separate mapping document between this HISA standard and HL7 RIM was produced
during the I1SO process. Specific information objects and services are explicitly foreseen in the
architecture to facilitate the implementation of views and communication mechanisms based on such
standards.

Many of the basic concepts of ISO 12967 are aligned with EN 13940, Health informatics — System of
concepts to support continuity of care that, in June 2008, it was agreed to process also as an
International Standard.

Part 1 |(this part) specifies the overall characteristics of the architecture, formalizes the specificgtion
methodology and the conformance criteria, and provides details of the enterprise viewpoint of| the
architegture;

Part 2 $pecifies the information viewpoint of the architecture;

Part 3 $pecifies the computational viewpoint of the architecture.

Each part ig self-consistent and is also independently utilizable for the intended:purposes by different typas of
users (this part being more oriented to the managerial level, Parts 2 and 3 béing more dedicated to the depign
activities). INevertheless, it must be understood that they represent thre€ ‘aspects of the same architecfure.
Mutual refefences therefore exist between the different parts and evolutions of the individual documents must
be carried ¢ut according to the defined methodology to preserve theroverall integrity and consistency of| the

specificatio

=

The overall architecture is formalized according to ISO/IEC 10746 (all parts) and is therefore structiired

through theffollowing three viewpoints.

a)

b)

viii

Enterpfise viewpoint: specifies a set of fundamental common requirements at enterprise level with
respec} to the organizational purposes, scopes. and policies that must be supported by the information
and functionality of the middleware. It alsesprovides guidance on how one individual enterprise (e.g. a
regiongdl healthcare authority, a large hospital or any other organization where this model is applicgble)
can specify and document additional specific business requirements, with a view to achieving a complete
specifi¢ation, adequate for the characteristics of that enterprise.

Enterplise viewpoint is specified in this part of ISO 12967.

Information viewpoint: specifies the fundamental semantics of the information model to be implemepted
by the [middleware tofintegrate the common enterprise data and to support the enterprise requiremgnts
formaliged in this part of 1SO 12967. 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
informgtion to<be.put in common.

Informzrtion viewpoint is specified in ISO 12967-2.

Computational viewpoint: specifies the scope and characteristics of the services that must 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 part of ISO 12967. 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.

© 1SO 2009 — All rights reserved
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1

This
well
hea
spe
the

Scope

as for the integration of existing information systems, both within one enterprise and acrg
thcare organizations, through an architecture integrating the common~data and business
cific architectural layer (i.e. the middleware), distinct from individual applications and accessible
whole information system through services, as shown in Figure 2.

Applications

O
%R ?5? et

| m— %_*'\ SCO
ﬁ st

Thig
tecH

acc

outgide the scope-of this part.

Thel language and notations used here for specifying the architecture are based on UML (Unifie

Lan

Middleware-of-objects
integrating common data and common business logic

Figure 2 — Scope
part of ISO 12967\s.also independent from, and does not imply either explicitly or implicitly,

nological solutienzor product for its deployment. Accordingly, the formalization of the
brding to twa-lower levels of the ODP reference model, the engineering and technology vi¢

juage) complemented by case studies and other paradigms widely utilized by other standar

part of ISO 12967 provides guidance for the description, planning and development of new $ystems, as

ss different
ogic into a
throughout

be of the
ndard

any specific
architecture
bwpoints, is

d Modelling
s in health

info

rmatics. The level of the specification is complete and non-ambiguous enough to allow its imp

lementation

into the specific physical and technological scenarios adopted by the various healthcare organizations and
vendors. For this exercise, it is recommended to follow the methodology formalized by the Engineering and
Technology viewpoints of the RM ODP Reference model?).

1)

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

© 1SO 2009 - All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application 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.

ISO/IEC 10746-1:1998, Information technology — Open Distributed Processing — Reference model:
Overview

ISO/IEC 10746-2:1996, Information technology — Open Distributed Processing — Reference model:
foundations

ISO/IEC 10[746-3:1996, Information technology — Open Distributed Processing — Reference~madel:
Architecturg

ISO/IEC 10[746-4:1998, Information technology — Open Distributed Processing — Reference madel:
Architectural semantics

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

3.1 Systpm concepts

3141
scope of alsystem
behaviour the system is expected to exhibit towards the enterprise it serves

3.1.2
field of application of a specification
properties that the environment of the ODP system must have for the specification of that system to be viap

e

313
information service
ability of the system to provide a defined«set of output information based on a defined set of input informatipn

NOTE 1 he term information service.is consistently used in this part of ISO 12967 for the services provided by the
information gystem.

NOTE 2 he healthcare information services (HCIS) are the healthcare related services provided by healthcare
information gystems.

314
viewpoint on a system
abstraction thatlyields a specification of the whole system related to a particular set of concerns

315
middleware

enabling technology of enterprise application integration (EAI) describing a piece of software that connects
two or more software applications so that they can exchange data

NOTE 1 Common programming interfaces between applications are considered as middleware. For example, Open
Database Connectivity (ODBC) enables applications to make a standard call to all the databases that support the ODBC
interface.

NOTE 2  HISA services belong to the parts of the architecture that are middleware, and they address basic aspects
dealing with the fundamental openness and sharing of information and business logic for the healthcare organization. In
this part of ISO 12967, the usage of the term “middleware” is in the context of HISA, related to the services.

2 © 1SO 2009 — All rights reserved
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3.1.6

enterprise application integration

EAI

use of software and computer systems architectural principles to integrate a set of enterprise computer
applications

3.2 Concepts relating to organization

3.21
organization
group of people and facilities with an arrangement of responsihilities _authorities and relationships

[ISG 9000:2005]
NOTE 1 The arrangement is generally orderly.
NOTE 2  An organization can be public or private.

NOTE 3  This part of ISO 12967 deals with healthcare organizations ranging frem hospital cooperatiops within, for
example, counties, in individual hospitals, individual clinics, etc. encompassing only-specific subsets of normal hospital
servjces.

3.2
organizational structure
arrgngement of responsibilities, authorities and relationships between people

NOTE 1 The arrangement is generally orderly.
NOTE 2 A formal expression of the organizational structdre is often provided.

NOTE 3  The scope of an organizational structure can include relevant interfaces to external organizations.

3.3| Community concepts

3.3
community
configuration of objects formed'to/meet an objective

NOTE The objective is éxpressed as a contract, which specifies how the objective can be met

3.3.p
federation
conmmunity of domains

3.3.B
objective
prag¢tical advantage or intended effect, expressed as preferences about future states

NOTE 1 Some objectives are ongoing, some are achieved once they are met.
NOTE 2  In the text of ITU-T Rec. X.903 (in ISO/IEC 10746-3:1996) the terms purpose and objective are synonymous.

The enterprise language systematically uses the term, objective, and emphasizes the need for expressing objective in
measurable terms.

3.34
community object
composite enterprise object that represents a community

NOTE The components of a community object are objects of the community represented.

© 1SO 2009 - All rights reserved 3
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3.4 Behaviour concepts

3.41

actor with respect to an action
enterprise object that participates in the action

NOTE

3.4.2

It may be of interest to specify which actor initiates that action.

artefact with respect to an action
enterprise object that is referenced in the action

NOTE A
343
resource
enterprise
unavailable
NOTE 1 A
NOTE 2 A

case a durat

3.44

n enterprise object that is an artefact in one action can be an actor in another action.

bbject which is essential to some behaviour and which requires allocation(er may bec

llocation of a resource may constrain other behaviours for which that resource is(essential.

consumable resource may become unavailable after some amount of use.orafter some amount of tim|
on or expiry has been specified for the resource).

interface role

role of a c
members o

3.4.5
process
set of interr

[ISO 9000:9
NOTE 1 |
NOTE2 H
NOTE3 4

referred to a

NOTE4 4
continuity of

bmmunity identifying behaviour which takes place with«the participation of objects that are
that community

blated or interacting activities which transforms inputs into outputs

005]

hputs to a process are generally outputs’of other processes.

rocesses in an organization are‘generally planned and carried out under controlled conditions to add valy

process where the conformity of the resulting product cannot be readily or economically verified is frequ
a “special process”.

n important objéctive for health care today is its ability to be organized in integrated processes to en
Care. The processes may be considered within a single organization or across organizations.

'he health:Care process is provided in the health care enterprise.

Vhen“a demand for care is accepted by a health care provider, a care mandate is established stating

NOTES 1
NOTE 6
mission and

pme

e (in

not

e.

ently

isure

the

care

mandate is the basis for decisions about which health care activities are to be performed, what the objective is for the
health care process and the receptacle for objective evidence provided by the clinical process. Through verification, the
quality of each health care activity or series of health care activities can be assessed giving prerequisites for possible
rework, repair, scrap or concession [ISO 9000:2005 definitions 3.6.7, 3.6.9, 3.6.10, and 3.6.11, respectively]. The mandate
finally reaches a point where the total requirement for the health care process has been fulfilled and the care mandate can
be terminated.

NOTE 7

In the clinical process, the health may improve, a risk for deterioration of the health may be reduced, or

knowledge about the health may be improved, something which increases the possibilities to have a positive influence on

the health.

© 1SO 2009 — All rights reserved
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NOTE 8  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.

NOTE 9 ISO 10746-1 defines process as: a collection of steps taking place in a prescribed manner and leading to an
objective.

3.4.6
step
abstraction of an action, used in a process, that may leave unspecified objects that participate in that action

3.4.F
seryice
number of processes, involving the organization in the provision of specific objectives

NOTE 1 This definition regards the services provided in the organization, with or without,an “electroni¢ information
system, whereas the definition of “Information service” regards the information (input/output) provided by the gystem.

NOTE 2  The healthcare services are the services taking place within a healthcare organization

3.4.

workflow
number of services, involving the organization in the provision of- more complex objectives, gccording to
agrged procedural rules

NOTE In healthcare, the workflow will often take place based onh.three fundamental processes: the clirfical process,
the fommunication process and the management process, whefé\information, tasks and activities are shifted between
thesg.

3.5| Policy concepts

3.5
policy
set pf rules related to a particular purpose

NOTE 1 A rule can be expressed as an obligation, an authorization, permission or a prohibition
NOTE 2 Not every policy is a,canstraint. Some policies represent an empowerment.

NOTE 3  This definition may be refined by adding authorization.

3.5.p
authorization
pregcription that-a particular behaviour must not be prevented

NOTE Unlike permission, an authorization is an empowerment
358

violation
action contrary to a rule

NOTE A rule or policy may provide behaviour that is to occur upon violation of that or some other rule or policy.

3.6 Accountability concepts

3.6.1

party
enterprise object modelling a natural person or any other entity considered to have some of the rights, powers
and duties of a natural person
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NOTE Examples of parties include enterprise objects representing natural persons, legal entities, governments and
their parts, and other associations or groups of natural persons.

3.6.2

commitment

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

NOTE 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.

3.6.3
declaratiorn
action that g¢stablishes a state of affairs in the environment of the object making the declaration

NOTE The essence of a declaration is that, by virtue of the act of declaration itself and the authority of the object or
its principal, [t causes a state of affairs to come into existence outside the object making the declaration;

3.64
delegation
action that assigns authority, responsibility or a function to another object

NOTE A delegation, once made, may later be withdrawn.
3.6.5
evaluation

action that assesses the value of something

NOTE 1 For example, the act by which an ODP system assigns'a relative status to something, according tp an
estimation by the system.

NOTE 2 alue can be considered in terms of usefulness, importance, preference, acceptability, etc; the evaluated
target may bg, for example, a credit rating, a system state, a-potential behaviour, etc.

3.6.6

prescripticln
act that establishes a rule

NOTE $pecialized meaning in healthcare where a prescription of medicinal products establishes the rule|that
medication cpn be given by a pharmacy

3.6.7

agent
enterprise ¢bject (authority, responsibility, function, etc.) that has been delegated by and acts for angther
enterprise gbject (in.exercising the authority, carrying out the responsibility, performing the function, etc.)

NOTE 1 An dgent may be a party or may be the ODP system or one of its components. Another system ir the
environment|of-the ODP system may also be an agent.

NOTE 2  The delegation may have been direct, by a party, or indirect, by an agent of the party having authorization
from the party to so delegate.

3.6.8
principal
party that has delegated (authority, a function, etc.) to another

3.6.9

contracting party with respect to a contract
party that agrees to a contract
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4 Symbols and abbreviations

ECG Electrocardiogram

EHR Electronic Health Record

HISA Health Informatics Service Architecture

ODP Open Distributed Processing

SOA Service Oriented Architecture

UML Unified Modelling Language

5 [Methodology for the specification of the architecture

Thig clause describes the methodology adopted by this part of ISO 12967 férythe specificgtion of the

architecture. The same methodology shall be used by healthcare enterprises land industrial yendors for

desgribing the characteristics of HISA-conformant systems. The scope of themethodology is the gpecification

of the contents of the documents that will be delivered for describing the atehitecture. The formalization of the

prog¢ess according to which a system is identified, planned, designed and implemented is outside the scope of

this|part of ISO 12967; the ODP approach described in this clause may-hevertheless provide guidgance for the

defipition of such a process.

Subclause 5.1 provides an overview on the viewpoint-based QODP methodology. Subclause 5.2 specifies how

this|is used in HISA (for the enterprise, information and éomputation viewpoints themselves) ahd how the

characteristics of HISA-conformant systems should be described.

5.1 Viewpoints for the specification of the architecture

The|l methodology defined by ISO/IEC 10746((all parts) shall be used for the specification of g healthcare

seryice architecture that shall be structured.through five viewpoints, individually specifying a part|cular set of

congerns of the whole system:

— | Enterprise viewpoint, which.is' concerned with the purpose, scope and policies governing the activities
of the specified system withifiithe organization of which it is a part;

— |Information viewpoint,“which is concerned with the kinds of information handled by the pystem and
constraints on the use.and interpretation of that information;

— | Computational.viewpoint, which is concerned with the functional decomposition of the system into a set
of objects that interact through formalized interfaces;

— |Engineering viewpoint, which is concerned with the infrastructure required to supgort system
implermentation and distribution;

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

H 1 P ol ol adiailo b
MTTPICTTTICTIIAatunT dita Uiotu toutiurt.

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
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 part of ISO 12967 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

e.g.

in the form of web services.

© 1SO 2009 - All rights reserved
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Enterprise Viewpoint

Detailed from 0 Deﬁngmajqr requirements

\ Identify main classes

[l Identify life cycles of concepts
\ Use Cases

. Detailed from
Detailed from information perspective

information
perspective

organizational
perspective

: Information Viewpoint
Strategic - O Description, in UML and textual formalism, of
Paradigm the main classes, their properties, and their

associations
Detailed from
computational perspective

Computational Viewpoint
[l Description of the functional models

of the service
01 Textual and formal specification of the
access mechanisms to use the seryices
(interface specification , includinghe input
and output parameters)
| Description of the modalitigs\to bind (i.e.
use) the interfaces (amrong-others IDL).

Detailed from
computational
perspective

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

5.2 The HISA specification procedure

5.2.1 The|Strategic Paradigm

The specifigation of the architecture shall staft with a concise, managerial-oriented document (the “Strategic
Paradigm”)|that identifies (at a high level of abstraction) the overall requirements and strategic objectives of
the envisaged system. It describes, in natural language:

— the ratipnale and scope of the T 'system with respect to the overall enterprise;

— fundanmental organizationakprocesses (as defined under terms and definitions) that can be identifigd in
the enterprise and that’are relevant for the envisaged system;

— fundanjental constraints and objectives to be satisfied.

NOTE $ubclause 6.2 further details what the content of a strategic paradigm of an enterprise should include.

By evolvingland rnfinihg the ernfngir‘ Dnrnr\ligm and r\nnfnrming to if’ 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.

The methodology for carrying out the specification includes the following three viewpoints.
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5.2.2 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, at least.

1) Identification of the business processes with relevant scope and objectives with regard to the overall
mission of the healthcare enterprise.

2) |For each process, identification of the tasks carried out by the involved users, with’{the mutual
dependencies and interactions. When identifying such tasks all aspects and requiremgnts of the
enterprise (i.e. including the clinical, organizational and managerial characteristics)‘shall bg taken into
account.

3) |For each task, identification of the information that is used and of the elementary activities that are
performed for processing it.

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

a) |a non-ambiguous description of the semantics of the information, ‘including the domain of validity of the
possible values and the specification of the coding criteria and classifications (if any) to be adqgpted;

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

c) |qualitative indication of the level of relevance/criticality of the data with respect to the overall business
process;

d) [volume of instances envisageable in the whole information assets of the enterprise.

The| specification of each elementary activity shall include:

e) |a non-ambiguous description, of the scope and objectives of the activity with respect to the business
process;

f) |qualitative indication of\the frequency of execution of the activity and on the rapidity of| completion
required by the organizational context;

g) [qualitative indication of the level of relevance/criticality of the activity with respect to the overgll business
process.

In addition tg\such a specification of the scope and behaviour of the system from the point of view of the user

actiyities,.the enterprise viewpoint shall also include a section with the overall requirements and pdlicies of the

target enterprise to be satisfied by the system, including (without being limited to) the technological constraints
to be‘met.

5.2.3 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.

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
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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:

formal modelling criteria adopted and properties common to all classes identified in the model,

abstraction, the classes relevant for this;

one schema for each business process identified in the enterprise viewpoint, showing, at a high level of

a)

b)

c) specific
them.

5.2.4 Spegification of the computational viewpoint

The objecti
applications
implemente

The specifi
interfaces fi
of the indiv

implementgtion of the system.

The specifi
those spec
methods a

computational model with respect to the functional requirements set out by the enterprise viewpoint sha
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a)
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manipu
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ation of the identified objects, with the definition of their properties and of the relations an

e of this specification is the description of the services to be provided by the middleware to 3
to utilize the common objects for manipulating the information and executing’ the business |
d by the objects.

cation shall consist of a formal model detailing, at least, the scope of the services and

br their invocation. The model shall be at a level allowing implementers to derive an efficient de
dual functionalities in the specific technological environment that will be selected for the phys

Cation shall be expressed as an object model. Objects*shall be derived from and consistent
fied in the information viewpoint by properly structuring and aggregating their properties
cording to the user activities formalized in the €enterprise viewpoint. The completeness of]

documented (e.g. by means of a vocabulary with the correspondence between the serv
the computational viewpoint and the activities specified in the enterprise viewpoint).

hcrease the readability of the specification, the document should comprise the following section]
modelling criteria adopted and interfacing mechanisms common to all services identified in
hema for each business_process identified in the enterprise viewpoint, showing, at a high lev
tion, the services relevant for this;

ation of the identified services, with the definition of their interfaces and of the information b
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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 in the enterprise viewpoint,
the scope of the principal classes in the information viewpoint and the scope of the services implementing

the mo

10

st crucial business logic in the computational viewpoint).
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— 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.

Concise specification of the most
relevant aspects

Strategic level
for managerial and planning purposes

Ol

A

«96\“\

refinement

&, "
e[b "
i N
S
M
Y
°
o
I

Operational level
for design and comparison purposes,

Detailed specification of all aspects
of the architecture

Information viewgpoint

Lﬁedback

Figure 4 — lterative, incremental specification process

5.4| Viewpoints specification languages and notations

Each viewpoint of the architecture shall be specified by means“of a combination of textual descfiptions and
fornpal notations suitable to achieve the objectives of completeness and non-ambiguity set out in 51 to 5.3

Thig part of ISO 12967 does not prescribe the adoption® of any specific modelling notation or t¢ol for such
spegifications.

Thej utilization of UML-based criteria is nevertheless recommended as described in the following:
— |Enterprise viewpoint: specified by means of pure text, complemented with use-case diagrams to
describe the users’ scenarios afnd\'swim-lane diagrams to describe the business procegses of the

healthcare enterprise.

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

— | Computational yiewpoint: specified by means of class diagrams detailing the methods, complemented

with textual deseriptions on the scope and functionalities of each service, the formalization pf the data-
types used atinterface level and by the IDL specification of the interface of each service.

6 |HISAoverview

NOTE This—ctatrse pIUV;dCQ anmoverviewof-the—overatt |cqu;|c|||cllto anc—characteristies—ofthe—architecture. The
specific aspects will then progressively be refined and specified in the parts of ISO 12967 dealing with the individual
viewpoints.

6.1 General requirement

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)

clinical
b) It shall,
1) su
2)

3) pr

, administrative and managerial activities of the healthcare enterprise.
at least:

pport the general requirements identified in the “enterprise viewpoint” of this part of ISO 12967;

vide the services specified in the “computational viewpoint” of this part of ISO 12967

It shall be capable of integrating and accommodating all data and all business logic relevant for the

implement the information model specified in the “information viewpoint” of this part of ISO 12967,

It shall
local rg

c)

d) It shall

inform4d

6.2 Ente

be open, both at logical and physical levels, and shall allow extension and evolution accérdin
quirements, national regulations and to specific applicable standards.

represent an autonomous and replaceable set of components of the physical ar¢hitecture of
tion system, separated from other applications.

rprise viewpoint

At a high lgvel of abstraction, the whole healthcare enterprise can be described by means of the follo

paradigm (3

In any hea
different typ
requiremen

The execut

s a narrative overview):

thcare organization that may comprise healthcare centres/units, service points and individl
es of actors perform activities, related to care delivery, as\well as to administrative and manag
s of the enterprise.

on of an activity usually creates outcomes which may-include clinical information (comprising

structured and multimedia data) about the relevant subject(s) of care, as well as other data relevant fo
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For the e
infrastructu
cost, depen
activity perf

Due to the

or pre-existf
accountabi
the various

Different ty|
perform act
and regiong

Due to its ri
to be relate

.

ecution of one activity, resources (such’ as staff members, consumable materials, log
'es and equipment) are necessary. The-involvement of each resource has its specific rules
ding on the specific resource involved, on the logistic constraints and on the characteristics o
brmed.

barticular nature of the clinigalinformation (either generated from the execution of specific actiy
ing in the system), the management of such data must conform to specific provisions in term
ty, validation and traceability. Such data also need to be accessed and aggregated accordin
views and perspectives of the disciplines and users found in the enterprise.

bes of users are\authorized to work with the healthcare information system, and are allowe
ivities or access various types of information, according to defined criteria, according to nati
| regulations, as well as local rules and the characteristics of the individual activities and data.

blevahce to multiple types of users and enterprise processes, the managed information may n
0 to multiple classifications and coding criteria for clinical, organizational and managerial purpo

g to
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Electronic interactions among different organizations and information systems are usually based on messages
adhering to communication standards (the generally most used way of inter-system communication, especially
for non-service-oriented system architectures).

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:

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 encounters of the Subject of Care with the
organization itself, including the interactions with the funding organizations.
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Activity management workflow (carer-centric)
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This workflow relates to users’ activities related to the management of the different types of activities that are
executed in the organization during their whole life-cycle, including, but not limited to, the aspects related to

the

initial requesting, the booking, the planning, the execution and the reporting.

Clinical information workflow (information-centric)

This workflow relates to users’ activities related to the management of the clinical data, including, but not
limited to, the aspects relating to their collection and validation, as well as the aggregation and structuring of

the

elementary data according to the specific requirements of the different disciplines and users.

Oth
mer]

The]
info
con

“HIS

reqlirements that shall be satisfied by the middieware.

6.3

The
prog

Acc]
ider
info
viey

1.
The)
in th

br services of the middleware shall support (both independently and complementary. to
tioned workflows) the following clusters of users’ activities:

Management of the information related to the description of the structure of the organization,
of the information system, and of the authorization criteria according to which users are allows
the data and execute the various functionalities.

Management of the resources available in the organization, and of ¢he“rules and criteria g
which they are available and can be utilized.

Management of classifications, coding criteria and dictionaries~adopted in the different sector
(for clinical, organizational and managerial purposes) the managed information.

middleware shall also provide services enabling the strdcturing of data and the interaction
munication standards (e.g. HISA mapping to and exchange with EHR messages).

A Enterprise viewpoint” of this part of ISO2967 provides a detailed specification of thg

Information viewpoint

middleware shall integrate and.organize in one consistent model the information relevant for t
esses and users’ activities identified in the enterprise viewpoint.

brding to the requirements identified in the enterprise viewpoint, seven clusters of objed
tified in the information model of the middleware, each of them responsible for organizing and
'mation necessary-for supporting the users’ activities identified in the related areas of thg
point as follows.

Subject ¢f ‘care objects
se objects shall organize and store the information necessary for supporting the users’ activiti
e “Subject of Care workflow” of the enterprise viewpoint.

the above-

Of the users
d to access

ccording to

5 to classify

5 with other

'mation systems through mechanisms based on.“messages and other formalisms comfforming to

enterprise

ne business

ts shall be
storing the
enterprise

ps identified

2.

ACIIVILY manhagement ODJecClts

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

3.

Clinical information objects

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

4.

Organization, users and authorization objects

These objects shall organize and store the information necessary for supporting the users’ activities related to
the management of description of the organization, of the users and of the authorizations, as identified in the
enterprise viewpoint.
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5. Resources objects
These objects shall organize and store the information necessary for supporting the users’ activities related to
the management of resources, as identified in the enterprise viewpoint.

6. Classification objects
These objects shall organize and store the information necessary for supporting the users’ activities related to
the management of classifications, coding criteria and dictionaries, as identified in the enterprise viewpoint.

7. Messaging objects

These objects shall organize and store the information necessary for supporting the structuring of data and
the communications with other systems through messaging mechanisms, as identified in the enterprise
viewpoint.

Such criterig for aggregating the objects of the information model are aimed at increasing the readability of the
whole modg¢l by establishing a direct relationship with the users activities identified in the enterprise viewppint.
Since the information model shall be integrated and be able to support the whole enterprise dctivities, mytual
relationships and references will exist between the information defined in each group of objects.

“HISA Information viewpoint” of ISO 12967-2 provides a detailed specification of the information model |that
shall be implemented by the middleware.

6.4 Computational viewpoint

The middleware shall provide services capable of supporting the business processes and users activjties
identified in|the enterprise viewpoint.

With such g view, the middleware shall provide the following seryices.
a) Basic pervices, allowing retrieval and manipulation (i.e:*addition, modification, deletion) of each instgnce
of each object identified in the information model. They shall represent the fundamental services of| the

architecturd, essential for

— being ysed directly by applications, to allow.thém to manipulate the information for their specific purpgses
(including reporting, statistics, ad-hoc queryj etc.),

— being Ysed as building blocks for the complex services,

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

b) Complex services, implementing complete business transactions related to the supported users
activities, also involving.multiple objects and data according to the specific rules of the organization.

“HISA Computational Viewpoint” of ISO 12967-3 provides a detailed specification of the services that sha|l be
provided byl thecmiddleware.

7 Methodology for extensions

This part of ISO 12967 identifies only a minimal set of requirements, identified (at the current date) to be
fundamental and common to all healthcare organizations, that shall be satisfied by the middleware, in terms of
enterprise activities to be supported, information to be managed and services to be provided.

The standard specification shall be extensible over time according to the evolution of the applicable
standardization initiatives.

Industrial products conforming to the standard specification shall allow extensions to satisfy national and local
requirements.
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Extensions, both for the evolution of the standard and for satisfying local requirements, shall be formalized
according to the methodology defined in Clause 5 of this part of ISO 12967 through the following process:

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

b) On the basis of the requirements formalized in the extended enterprise viewpoint, the standard
information viewpoint shall be extended according 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 Clause 6 and in ISO 12967-2. Sugh fan exercise
shall lead to the delivery of an extended version of the information viewpoint.

c) |On the basis of the requirements formalized in the extended enterprise viewpoint and the objécts defined
in the extended information viewpoint, the standard computational viewpoint shall\be extended according
to the methodology defined in Clause 5 by introducing additional services for ac¢éssing and manipulating
the additional data, as well as for implementing complex user transactions: Additional opjects shall
conform to the general provisions for all HISA objects, defined in Clause 6 and in 1ISO 12967-3. Such
exercise shall lead to the delivery of an extended version of the computational viewpoint.

Extensions to the architecture shall guarantee the compatibility and the consistency with the provisions of the
starjdard, in the sense that the overall principles defined in Clauses and 6 will be satisfied and the services
alrepdy formalized shall not be changed, either in the scope or inthe' interface, also in the extended version.

8 [Conformance criteria

NOTE Two types of conformance criteria are identified, according to the twofold scope of this part of I$O 12967 for
providing both a methodology for describing healthcare information systems and the specification for § middleware
capable of supporting the whole information system, of the healthcare enterprise.

8.1| Conformance of specification.documents to the HISA methodology

The| specification for the information system of a specific healthcare enterprise claiming conformafce to HISA
shall conform to the methodology and shall consist of the documents defined in Clause 5 “Methodalogy for the
spegification of the architecture®

Thel following documents.shall be delivered: the strategic paradigm, the enterprise viewpoint, the|information
viewpoint and the computational viewpoint.

Redommended, optional, complementary documents may describe the physical implementation By means of
an engineeringviewpoint specification document and of a technology viewpoint specification| document,
accprding to'the ISO/ODP provisions.

The| producer of such documents that should be evaluated for conformance to this part of ISO 1267 may be

the healthcare-enterprise-itselfbutwillofien-be-done-in-cooperation-with-a FHISA platformprodust supplier and

HISA specialist consultancy companies

8.2 Conformance of middleware products to the HISA architectural requirements
Products claiming conformance to this part of ISO 12967

i) shall be described by means of the methodology and the documents defined in Clause 5 “Methodology
for the specification of the architecture”,

i) shall implement middleware conforming to the requirements defined in Clause 6 “HISA overview”,
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iii) shall implement an information model comprising all objects and conforming to the requirements defined

in ISO 12967-2 “HISA Information viewpoint”,

iv) shall provide, at least, all services defined in ISO 12967-3 “HISA Computational viewpoint”.

v) shall be extensible to accommodate local and new standardization requirements according to the criteria

defined in Clause 7 “Methodology for extensions”.

The product should, by its realization of HISA, encompass the EHR-related CEN standards and their national
implementations 2) and the main messaging and communication standards defined in the international

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

The servicds of HISA are intended to be seen as a whole needed by healthcare enterprises for developi
complete service architecture. Should suppliers provide only a subset of the HISA services)“a pg
conformande to the relevant HISA services may be declared. Thus, if addressing only parts\of the H
information|model with its services, compliance declaration should define what is included and excluded
only the top three ODP viewpoints (Enterprise, Information and Computation) are addressed in 1SO 12
compliance|is also only required for these (i.e. without engineering and technological viewpoints, relate
specific architectures and solutions).

NOTE 1 If several suppliers together provide the total of the HISA service architecture;”it is up to them togeth
declare the gonformance as offered to the customers.

NOTE 2 HISA can be adopted incrementally, for example, gradually implefenting it in the local architecture

declaring paftial conformance.

9 The HISA Enterprise viewpoint
9.1 Introduction (informative)

9.1.1 Gerleral

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

Healthcare pervices are provided on, many levels, with different purposes and scope.

In the following, the healthcafe-gnterprise is seen from

— aregiohal, inter-enterprise perspective,

— a medigal/clinical perspective, and

g a
rtial
ISA

As
D67,
d to

br to

and

cific
vels

— an opefational/clinical and organizational process model perspective, e.g. in a hospital.

None of these perspectives provide an exhaustive description of the healthcare enterprise and its services,

within the domain as a whole. The focus of this part of ISO 12967 is mainly on the intra-enterprise level
the two last bullets. The descriptions serve to identify common, essential healthcare services.

2) Such as G-EPJ (Denmark)

and
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9.1.2 The regional, inter-enterprise perspective

At a high level of abstraction, Figure 5 presents a simplified model of the actors/stakeholders involved in a
regional health system. At the top of the pyramid are patients who need healthcare services. Providers
provide these services. Health services are paid either directly or indirectly through third parties. Indirect
payment is the preferred way in most health systems and the third party can be a private health insurance
agency or a public agency (run by the government, region, municipality or an association of municipalities).
The third parties act on behalf of the clients they have insured or the population they are responsible for by
negotiating contracts with the health service providers.

Patients
(customers)
A
2
9 9 —_—
S O 2%
& & a Q. ©
S 9 GG
> CY
Q Z
%
e @@So
'\da‘\o Ofo@
6\) 9//0
o
&
Providers Cgr_lltlracts Purchasers
illing
Reimbursement (payers)
Figure 5 — Actors/stakeholders of a regional health system and their relations
9.1.3 The medical/clinical perspective
On the level'ofthe clinical process itself, the following Figure 6 presents one conceptual process model3).

3) From Denmark (G-EPJ, “Basic structure for the Electronic Health Record”, the National Board of Health).
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1. Diagnostic

‘ : 4. Evaluation
consideration

A. Diagnosis B. Goals D. Outcomes

3.Executing

C. Plans

Figure 6 — Clinical process, conceptual model

This modellis an example of a problem=solving approach to the clinical process, and an example of whiat a
HISA compgliant system and middleware should be able to support. The clinical process is envisaged as
consisting qf four separate processes-that can be executed separately, but that share information. The mpdel
is further eXplained below.

1. Diagngstic consideration
Diagnostic fonsideration(is-a process in which facts are collected and analysed in order to understand| the
problems gresented. This process implies that the clinician based on the facts at hand, formulates| the
problems that are central to the patient. The formulation of the problems is explicated as diagnosis.

A. Diagnagsis
Diagnosis i$ a-documentation of how the actual situation is conceived. ‘Diagnosis’ within the conceptual mpdel
is however, defined in a broader sense than in the traditional medical view. This is a necessary consequence
of dealing with genuine interprofessional documentation. You can name it ‘problem’ or ‘diagnosis’, but
basically it should express a professional description of the patients condition, regardless of which
professional group the clinician belongs to.

Diagnosis indicates a cause-action relationship for the patient. For example, for a patient with dyspnoea and
fear of suffocating, you would say that the fear is a consequence of the dyspnoea. Within the conceptual
model, these cause-action relationships are illustrated through outlining the diagnosis in a hierarchy. The
diagnosis in the top of the hierarchy indicates the central health conditions. The top diagnosis stipulates
separate health threads.
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2. Planning

Planning is a process during which activities to be conducted are planned along with the outcome expected.
This process incorporates that the clinicians (founded upon their knowledge about the patients problems)
outline concrete plans for treatment, care and diagnostics, etc.

Accordingly, through outlining of plans, the clinician can outline operational objectives and thereby formulate
the desired outcome.

B. Goals
Goals are a documentation of what outcome is expected. The goals that are documented in this part of the
clinical process are not objectives or intentions, but very concrete operational goals. This does not imply that

the poals shall be quantitative, just an underlining of that they should be operational.

C. |Plans

Plans are the documentation of which interventions are planned. From the interprofessional- vViewpgint, it could
have been named ‘plan’, ‘prescriptions’ or ‘action plan’. This concerns planning intervention in a brpad sense.
Plans can include other plans and can therefore have a whole-part relation between-them. For example, if you
are |planning treatment for acute asthma, the treatment can consist of alleviating interventions surh as nasal
oxygien treatment as well as medical treatment with Salbutamol. Within the\conceptual model, these whole-
parf relationships are illustrated by outlining the plans in a hierarchy.

3. |Executing

Executing is a process in which the actual interventions are conducted. This process results in the plans at
hanfd being implemented.

D. [Outcomes

Outgomes are a documentation of the actual results:fellowing the interventions conducted. In this context,
outgome is seen as information about the patients' condition following the interventions in a broad $ense.

4. |Evaluation

Evaluation is a process in which you compare the expected outcome with the actual results,|in order to
estgblish whether the achieved results arg acceptable. This process includes that the clinician cdmpares the
outgome of the intervention conducted-with the operational goals.

The| concept of ’'clinical evaluation’includes both a comparison and an assessment. Evaluation within this
congeptual model includes merely‘a comparison between goals and outcomes. The following assessment can
be garried out in the process 'of)'Diagnostic consideration’ as mentioned in item 1.

Thig way of perceiving_Jevaluation as distinct comparison makes room for an automated | evaluation.
Consequently, the clinician is only involved in the evaluation when goals are not achieved.

9.1.4 The operational/clinical and organizational process model perspective

9.1.4.1 Modelling of healthcare

’2”3’2" y—is—arwe SStaontsSnet—term —everymmg—tmatiS—Ca ~jv —the—care—of-patients. An
agent and an intention can always be identified. Concerning patient-related activities, one agent can be

pointed out as responsible for the activity.

The process “care of one individual subject of care” is a deliberate act, and legal rules for responsibility makes
it mandatory with a responsible actor/agent. Activities in other processes can influence the process “care of
one individual subject of care”, where they are conceived of as events. Events not only affect the core process
via the communication process and the management process, but the activities of the core process are
influenced directly by events from other processes. Such events may cause aberrations in the result of an
activity.

Examples of other processes in healthcare are the patient process, the healthcare authority administration
process, resource processes and superior strategic processes.
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The core process is called the clinical process in healthcare. The refinement object (term from process
modelling, from the Swedish Samba project) is the health condition of the subject of care (synonymous with
“patient”, which is used as a short form). The condition can represent a circumstance in the health of the
patient, a health issue or health problem (with a state as uninvestigated vs. investigated, treated, assessed,
etc.) The activities encompassed are only those which affect the condition or the state of the condition.

The refinement object of the management process in healthcare is the mandate on a general level. A demand
for care which has been received by a healthcare provider is a potential mandate for the provider to provide
healthcare to the person who is subject to the demand for care. It is a real care mandate when it has been
accepted by the healthcare provider, by means of a healthcare commitment. When the mandate has become
an effective care mandate, it is the framework for the clinical process, and, within the care mandate, decisions

are made oh what shall be done and planning of care is carried out. In this process, decisions are made-iH
certain planned activity actually shall be executed, and evaluation of the results of the activity takes place
This is a gdality assessment. Finally, in the management process, a decision is made to terminate.the

mandate
communic
Output fron

communication process. (The above processes can take place more or less implicitly/explicitly, accordin

the organiz

In the com
demand fo

supplemented with information from other process packages, as well as fromyythe management process. W

a decision
resources §
which can t
spoken infg
ultimate ref

The activiti
process pa

The commu
other proce
what is see

The three-ti

nd consequently the care process package. Output from the clinical process” and
ion process are resources affecting how activities in the management process are execy
N the activities in the management process trigger activities in the clinical.\process and

htion).

munication process, information is the refinement object. Input is the-information carried byj
care, and that is the refinement object in its original unrefined (state. This information wil

s made in the management process to request or use extefnal resources, information on th
re kept in the communication process. The final product,.thé output, is the termination mess
bke the form of a document (discharge letter, reply to a referral, letter to the subject of care, etc
rmation to the one who has issued the demand for, care. In any case, this information is
nement of the demand for care and thus the final state of the refinement object.

bs of the communication process can be triggéred by events originating from activities of o
kages, as well as by decisions made in its own process package, in the management process

nication process is the shell of the process package. It performs activities that give informatio
5s packages and to the internal management process, but not to the clinical process. From out]
n of the process package is the communication process.

ered process model can be(used in business modelling of healthcare (Samba, Figure 7).
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9.1.4.2

9.1.4.21

Healthcare process

General

The following process descriptions in this and the following subclauses are not prescriptive, but 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.

20
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In the clinical process, the condition of the subject of care is refined. The intention in the process is that the
real condition shall improve. But it is only what is conceived that can be registered, and be the basis for how
success in the process can be assessed. A condition can be favourable or unfavourable, and the concept
condition includes health problems too. Apart from the fact that the conception may give the impression that
the condition has changed, also the possibilities to conceive the condition will be changed within the
framework of the same refinement object. This happens when the patient is examined, so that the indicated
condition is changed from unexamined to examined and then assessed. The real condition is not changed by
this, only the perceived condition (the refinement object is actually the perceived condition).

In the management process, the care mandate and its contents is the refinement object. As soon as a
demand for care has been noted, there is a preliminary mandate, which will get the full status as a mandate
whdn a healthcare commitment has been stated, and a mutual agreement on care is present hetween the
pergon who has issued the demand for care and the healthcare provider. The mandate will e the container
for Hecisions in the care process, decided healthcare objectives, care planning, quality~assesgments and
fina|ly a decision that the mandate shall be terminated by revocation of the healthcare commitment

Thel communication process has information as the refinement object. Input is infermation in the [demand for
car¢. Statements on decisions, planning and evaluation of activities will be addijtional information.|Information
for the documentation of care is provided from this process. The final producttis the termination message,
whi¢h may be a discharge letter, information to the patient, reply to a referral,\etc.

Thelthree processes and their refinement objects are depicted in Figure-8:

Clinical process
Refinement object: perceived patient condition/health issue

Management process
Refinement object: mandate, decision

O . .
dmmunication process
&éfinement object: information

Figure 8 — The refinement objects of the processes

Comparing with ‘G=EPJ, decisions on acts/interventions belong to the management process, with adequate
docpmentation,\\in' the communication process. Diagnosis is an outcome of the clinical prpcess, with
cornespondingvdocumentation in the communication process. The goal is related to the planning fof the patient,
dec|ded.ifithe management process and documented as needed in the communication process. Thus, the G-

EPJ eonceptual model and the SAMBA process model constitute complementary ways of modelling
healthcare from a process-ariented perspective

9.1.4.2.2 Notation rules for the three processes

The three processes have been depicted with the clinical process on top, the management process in the
middle and the communication process at the bottom.

In each process, the refinement object is traced from activity to activity. The refinement object is depicted as a
rectangle. The activity is a solid arrow symbol pointing from input to output. The connection between activity
and refinement object is depicted with a thin arrow. This arrow does not represent the workflow but only which
object a certain activity yields and which activity will be the next one to influence the refinement object (see
Figure 9).
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process
package

refinement activity
object

Figure 9 — The symbols of the processes each with its own activity and refinement object

9.1.4.23

Care of an individual subject of care

The care of|an individual subject of care basically consists of two phases, which are also processes:

Investigate demand for care. The purpose\of-this first phase is to investigate the possibility to realij

healthdare commitment based on the information in the demand for care.

Realizg¢ healthcare commitment. The purpose of this second phase is to solve the healthcare prok

specifi¢d in the healthcare comnitment.

9.1.4.24

Investigate demand.for care

A demand for care is received by the communication process that notes it. The management process dec|

on evaluati
type of con
Based on
healthcare
decided to

g the demand for care. To do this, the type of condition will have to be identified further. Then
ition willthave to be matched against the service repository, to see if there are services to matc
he list of applicable services, it is decided if this demand for care is accepted, and thg
commitment is created, in agreement with the demander for care. If this fails, it can eithe

re a

em

des
this
h it.
n a
r be
the

reject the demand for care, or the demand for care can be investigated further, in repeating

process from identifying the type of health issue.

Figure 10 depicts the investigation of the demand for care, and the possible use of healthcare information
services provided by the system, to support the process. Healthcare information services are used for
registering the demand for care, to possibly access any previous clinical data for the patient, to retrieve the
catalogue concerning healthcare services provided and to register the decision regarding healthcare
commitment. Four healthcare information services are shown as explicit, meaning that these are shown to be
accessed directly, whereas two are shown as implicit, meaning that these are also accessed (directly or
indirectly), but this is not shown.

22
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Figur%@ﬁ— Investigation of the demand for care, and healthcare information serviges
s

9.1.|4(2§ Realize healthcare commitment

(TR EERINES

The healthcare commitment is registered/recorded in the communication process, to be the basis for the
decision on problem and goal formulation. The problems of the patient are formulated in the core process, 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 lists of possible activities are listed, to solve
the problems stated and achieve the goals. From the lists, it is decided which activities to plan and execute.

Some of the activities can be carried out in the process, and are thus planned with resources, others must be
ordered from an external service provider. The activities performed within the process are carried out in the
core 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 perceived condition of the patient, from the internal
activities/services and from external services. If it is decided to continue, the process is repeated from
“Formulate health problems and goals” onward. Even if these are not re-formulated, they must be evaluated in
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the light of the new perceived condition. Several iterations can be carried out, in a healthcare flow: Investigate,
Decide, Treat, etc.

If it is decided to terminate the process, it must be verified that the patient is taken care of (the process cannot
be terminated without agreement on the responsibility for the patient).

Figure 11 depicts the realization of healthcare commitment, and the possible use of healthcare information
services provided by the system, to support the process. Healthcare information services are used for
registering the healthcare commitment, to access any clinical data for the patient, to retrieve a detailed
catalogue concerning healthcare activities provided, to plan, execute and order internal/external activities and
the results of these, to access clinical data for evaluation of the patient, and to register decisions. Four
healthcare |nformation services are shown as explicit, meaning that these are shown to be accessed c&ictly,
whereas twp are shown as implicit, meaning that these are also accessed (directly or indirectly), but&@' not

shown.
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Figure 11 — Realization of healthcare commitment, and healthcare information services
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5 The Healthcare Information Services and their complexity
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In the previous subclauses, a number of healthcare activities and 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

larg

er parts of potential sets of data-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.
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entially, the same information sub-services or specializations could be used in many relation
ices. This is also in line with activities that are part of healthcare services, and the furthef hre
Ctivities to its smallest possible atomic parts (deed).

deed ‘detection of potentials in an ECG device’ could, for example, be supported’by a numbe
complex information services related to the acquisition of ECGs, from the lowest level pri
als, to an actual information processing of it (filtering, measurements, displaying, analysis, etc.

ecting the different organizational domain perspectives, few specific agsumptions are made rg
cific data architecture provided by the information services, and flexibility of the information

ne with the heterogeneous but interrelated nature of the/healthcare processes, on, for e
inistrative, clinical and intellectual levels, the information services are required to be context av
a precondition for the ability of the information services_and their information content, to be
interrelatable across different domain perspectives.

The fundamental workflows and groups of users’ activities to be supported by,
dleware

high level of abstraction, the essence.of any healthcare environment can be described by th
cribed in 6.2. This is depicted diagrammatically on an overall level in Figure 12, regardin
ses/objects and their relation
E The complete HISA informiation model is provided in ISO 12967-2.

each workflow and user, activity, the following types of requirements are identified, to be supp
ices of the middleware:

access to, andmanipulation of, all elementary information pertaining to the activities of the usg
retrieval of personal data of one patient, the entering of one classification, etc.);

execution” of more complex business transactions, implementing specific business pro
invelving multiple types of information (e.g. patient cycle, activities, HCR manipulation, etc.)
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following subclauses with general requirements, workflows and clusters of users' activities, constitute rationale and basis
for the HISA information model in ISO 12967-2 and the HISA services in ISO 12967-3.
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< Is responsible for < Belongs to

HealthCareProvider |——| IndividualUser |—{>| AccessSubject

Healthlssue

Clinical Information Is subject to >

Authorization profile

Is requsting/performing >

Resource

Is generated by/relevant for > Is used by > | ClinicalGuidelines&Protocols
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Belongs to > < Is related to
| ACT|V|TY_,| ClinicalPlah

< Is d¢lineated by

Executed|regarding >

= <Has - < Is instantiated for
PeriodOfCare SubjectOfCare PatientPlan
Groups
< Has
Contact

Figure 12 — The overall and main objects/classes and their relation
9.3 Geng¢ral information requirements for all users’ activities

9.3.1 Intrpduction

With respegt to the management of information, thexfellowing common requirements shall be satisfied by| the
middleware} in addition to those specific to the individual objects.

Being the gnterprise viewpoint, this level is mefe overall and less detailed. The same requirements are plso
present in the information viewpoint, in a_maoré complete and detailed manner regarding the information mpdel.

The followihg requirements are stated™in the context of the enterprise viewpoint, although fairly closg to
information|model aspects.

9.3.2 Common attributes
All object instances shallbe associated with a set of common attributes, which shall identify the following:
— unique| immutable’identifier of the object instance;

— time and,date of instance creation;

— identification of the agent that created the object instance;

— time and date of last modification of the instance;

— identification of the agent that executed the last intervention on the instance;
— owner of the object (the agent);

— specific authorization information;

— logical deletion of the object.
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9.3.3 Extensibility

All objects shall be extensible regarding further attributes, and to the extent that these are not already defined,
they should, as a minimum, be definable using the following formal terms:

— description;
— sequence;

— format;

— [type;

— |size;

— |value.

9.3.4 Versioning
Thel versioning attributes are part of the versioning scheme defined by HISA/ and which is further gescribed in
the jnformation 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 gbjects shall be possible to version, with attributes identifyingthe following:
— |version identifier;

— |version status:

— |validity period;

— |responsible (agent);

— |identification of previous version.

9.3.p Auditing

In grder to meet security-related, and rather firm legislative requirements (in the European|Union and
universally), regarding-pérson- and healthcare-related information, the middleware shall have the ability to
audjt trail (log) the following events and information:

— | date andrtime of each service call;

— |identification of the service calling agent;

— INput and output inrormation excnanged with the service Callling adent.

9.3.6 Handling of life cycle

Some of the central objects in healthcare have a life cycle (such as period of care, contact, clinical information,
demand for care, activity and plan). This means that they usually pass through a number of well defined states,
in a reasonably uniform way and sequence.

The life-cycle attributes record the specific life-cycle state, the starting date and time and the responsible
agent.
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To register the life-cycle states for such objects, life-cycle attributes shall identify the following:

— status;

date and time of the state change;

responsible agent.

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

errors etc.
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demographic information;

collected at registration of the person or already existent data collected by external agents.

generic health data (allergy information, risk factors, personal antecedents, family antecedents, etc.)

The details of information to be managed can vary between different countries and individual healthcare
organizations, due to different regulations, attitudes and characteristics of the specific healthcare information
services provided. It is beyond the scope of this part of ISO 12967 to define any specific detail for such

information
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which will be specified in individual cases.
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From the organizational and clinical points of view, these healthcare information services are able to support
the proper management, tracking and follow-up of the contacts had by the patient with the healthcare
organization, either as, for example, an in- or out-patient, as well as the clustering of various contacts into
groups, e.g. the "cases” defined for administrative, clinical or epidemiological purposes.

Thus, once a person is registered, it may become necessary to define the date and the type of a future
contact with the healthcare institution. The admitting unit/service point can also be specified, when known.
The estimated length of the hospital session can be specified. The following are examples of pre-admission-

related information that can also be specified:

referral information (referring agent, unit, referral’s diagnosis, etc.);

The)

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

health data that may be significant for the planned contact (generic health data, exam results
other) collected at patient pre-admission or by external agents;

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

foreseen contact (or a not-foreseen contact) may start at a certain timesand date, making it n

vital signs,

ecessary to

define the exact coordinates of the patient’s stay in the healthcare facility (date, actual type|of contact,

adnjitting unit, admission diagnosis) and consider the contact in progress (i.e. ‘actual’ status). If|the contact

wag foreseen, the information entered at preadmission shouldbg updated according to the [actual data

entgred with the admission.

In the following, examples are given of contact-related information that should be entered (pr used for

updpting existing information if pre-admission was performeéd), at contact registration:

— |referral information (referring agent, unit, referral's' diagnosis, etc.);

— |planned and actually used resources (logation, equipment, staff, materials) to be made available for the
future contact;

— |health data that may be significant for the planned contact (generic health data, exam results| vital signs,

The)
with

other) collected at patient pre-admission or by external agents.

responsibility of the patient-may change during the treatment, for example when the patient ig
in the same unit or to,ancther unit. At such transfer, several elements of information should b

transferred
e specified,

incliiding the new patient-location (unit, service-point), date and time of the transfer, reason for fransfer and

diag

nosis at the transfers There are also other issues that need to be considered for transfers, such

as:

patient may b€ on leave for a certain period;

patient:-may be temporarily under the responsibility of a different unit/service-point (e.g. the time he/she is
undergoing surgery or another activity;

patientTmay be discharged, but Tequiredto get back to the hospitarata certaimm aatertime:

Finally, when the treatment ends, it becomes necessary to define the ending of the patient’s relation to the
healthcare facility, for example, closing the contact and bringing it to ‘completed’ status. Discharge information
must be provided (for example, the date and time, diagnosis or reason, etc.). The total cost of the contact may
be calculated, and the use of the planned resources can be verified, eventually cancelling the ones not used.
The discharging report may be generated and reported to several destinations.

© 1SO 2009 — All rights reserved 29


https://standardsiso.com/api/?name=de6338efde051a5bee71a27762a730d7

ISO 12967-1:2009(E)

9.4.2 Use-case examples (informative)

9.4.21 Initiate period of care

Referring p\O
Receive|referral
Referral responsible

Refer|patient

>

>—o

Medical officer in charge of

the distribution of patients Accounting

Put patient on waiting list Call in patient:

—Qi External cooperative partners

Receive|patient

Request-reply

R

Receiving diinici
ecelving clinician Register births

——

Handle absence

>

Document static person data

Clinician

Figure 13 — Initiate period of care: use-case diagram
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Use-case name: Receive referral

Purpose and scope
The purpose is to receive and register referrals for the relevant organizational unit, with notification to the unit

Referrals are received both centrally and locally

Event

The hospital receives a referral either electronically or on paper.

Triggering actor
The referring party (e.g. own doctor, specialist, other institution, other party (insurance company, Danish Red Cross, etc.))

The ister referrals)

Actions

1. 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 period of care

2. Fprward referral

2a. [The referral is forwarded to the correct organizational unit
2b. [The referral is rejected

2c. The referral is returned possibly due to missing information

2d. Request for further information

3. Alreceipt is sent to the patient and, in certain cases, the referring party

Bus|ness rules

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

End|results
The|referral is registered
Recgipt for patient and referring party has been sent

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

Use-case name: Call in patient

Purpose and scope
For fhe patient to be called in*for the first presence, and receive guidance/information by mail or electronically

To respect service measures and treatment guarantees

Event
The|referral has’been handled and it is decided to call in the patient

It is time to.call'in the patient from the waiting list

Trigpering.actor

Medicatofficerin-charge-of-the-distrbution-of-patients

Actions

1. Create letter to call in the patient, with material

1a. Letter without indication of date

2. Call in 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
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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 period of care.

For example: The patient is received in the emergency unit, then the acute receival unit, then a clinical department, then the out-patient
clinic

For example: The patient arrives the first time in the out-patient clinic, then the clinical department for admission, then the out-patient
clinic

Depending on an acute or planned period of care, the available data (period of care diagnosis, plan for period of care) could be different
when the patient is received

Event

The patient afrives; acute or planned

Examples — gcute:

The patient afrives in the emergency unit (somatic or psychiatric)
The patient afrives for the receival with an acute referral from a doctor
The patient afrives directly in the unit for acute admission

The patient is|transferred from another unit/hospital

Examples — planned:

Referred pati¢nt arrives in the out-patient clinic

Referred pati¢nt arrives in the day hospital

Referred pati¢nt arrives for admission

Referred patig¢nt is visited at home (home visit)

Triggering acfor

Receiving clirfician

Actions

Identify patient

1a. The patient cannot be uniquely identified

The patient afrives (acute) and the period of care diagnosis'has to be created

Read healthcfre record

Register that fhe patient has arrived

4a. The patiept arrives in the emergency unit or'in.an out-patient clinic
4b. The patiept arrives planned in a bed unit

4c. The patieft arrives (acute) and hasthad an accident

4d. The patiept is transferred from.another unit

4e. The patient is newborn’

4f. The patierft is admitted-by(force

Allocate a bed for the patient

5a. The patient isdocated at a unit different from the period of care responsible

5b. Healthy cpmpanion

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

Request food and type of food

Handle patient valuables

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

Business rules

All patients must 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/national rules

End results

The patient is received, and the patients presence and time of arrival is registered

All clinicians involved in the period of care are able to see it
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9.4.2.2 End period of care (diagram only)

>—to

Aids and appliances

>—o

Booking

D519

Discharge or finish/conclude patient Requisition/repl

; ; Discharge deceased patient

Cinician

>—to

Electronic Patien
Medication Module Medication Mod

>—o

Guidelines

National healthcare
network

Compile discharge report f
Print

External cooperative partners

X

Accounting

)

Service catalogue

>—o

Finish registration

Figure 14 — End period of care: use-case diagram
9.5 Clinicalinformation workflow

9.5.11 ~ Textual specification of requirements

Health data may be either elementary information or aggregations of multiple data on the patient clustered on
the basis of different criteria, depending both on the intrinsic characteristics of the clinical information and also
on the specific needs of the individual users. It is clear that, even if included in various structured health data,
each piece of information must 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 must therefore exist in the architecture of the information system,
responsible for providing all applications with a consistent and comprehensive set of mechanisms to define
and retrieve the individual pieces of health data.
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The clinical healthcare information services cannot be limited solely to the archiving of unstructured data, but
must also facilitate the rest of the healthcare information system in the computerized recognition and
processing of clinical data in order to satisfy two main needs:

needs;

presentation of data to different types of human users, according to their individual requirements and

interpretation of individual healthcare data during different processes related to the caring of the patient.

Most parts of the health data available in the healthcare centre represent results of clinical activities carried
out by individual healthcare actors. It is stressed that creating direct explicit relationships between health data

and activitie
major contr
— improv
compre

collectgd or generated;

possibi
complg

Nevertheles
individual c
health data
of daily pra
data repres
link to the
functionaliti
of simply in

9.5.2 Use

9.5.2.1

I

s should represent a major objective of the advanced healthcare information system, providi
bution towards two main goals:

ement in quality and reliability of the treatment, since healthcare actors may have a n
hensive and complete understanding of the scenario in which the health characteristic has b

ity of monitoring the costs and the quality of the overall organization/by relating individug
te results with the actual actions being executed.

s, not all health data are defined through a formalized activity ‘directly carried out inside
entre or relevant enough to be explicitly planned and monitoredin the organization. In fact, s
may be received from external centres as results of external processes, or registered on the b
ctice. From the point of view of the information system ofthe healthcare organization, such he
ent autonomous and self-consistent clinical information <only related to the patient and without
bther concepts managed by the information system{ZAs a consequence, an autonomous s¢

egrating such data as additional objects dependifig on the execution of activities.
-case examples (informative)

Diagnostic considerations and their.documentation

X

Specification of proces and documentation

X

Diagnosis catalogue

?

Document diagnostic consideration

34
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any
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bs shall be present in the architecture for managing:the workflow of the clinical information, instead

Clinician

X

Accounting

Figure 15 — Document diagnostic consideration

© 1SO 2009 — All rights res

erved


https://standardsiso.com/api/?name=de6338efde051a5bee71a27762a730d7

9.5.2.2

ISO 12967-

The evaluation/comparison of goals and results, regarding the treatment of the pa

T _—

Document the evaluation/comparison of goals and results
Clinician

Figure 16 — Document for the evaluation/comparison of goals and results
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tient

9.6

9.6.

The

Activity management workflow

1 Textual description of requirements

structure of a generic healthcare centre may be described in terms of a sef-0f service poir

organizational elements, i.e. individuals or complete units, which represent functional aggregatio

ther
Wi
rela
pur

h capable of performing certain activities.

th respect to the complete set of requirements of the organization, both the activities, directly

ed to the needs of one patient, and those which are carried out-for organizational and ad

poses have to be considered and supported.

Dus
qua

rela

The
hea
actg
hea

to the objective of increasing the level of support to the\healthcare actors, as well as of im

ts, that are
ns, each of

or indirectly
ministrative

proving the

ity of the information services provided and of monitoring the costs, an important requirement of the
healthcare organization and, consequently, of the health¢are information system, is the possibili

ing each activity to the needs of the individual patient.

issues related to the management of the activities represent one of the most crucial aspects i
thcare organization. The integration, monitoring and optimization of the overall workflow of
rs is a primary objective of the healthgare information system, not only for improving the q
thcare information services being.'provided to the patient, but also with respect to

organizational, managerial and clinicakissues.

The
app

activity healthcare Information-services implements complete (and complex) functionalities, p
ications with a comprehensive support to specific sets of activities relevant to the overall

organization.

For
con

The
set

con
con

clinical and organizational purposes, protocols can be defined by structuring sequences of el
plex activities muttally related, e.g. through a time sequence.

execution~of one activity can make necessary or advisable the preliminary or subsequent ex
bf complementary activities which cannot be considered as part of the activity; nevertheless b
hectedto it due to clinical, organizational and logistical reasons. Similarly, certain activities g
straints may interdict the execution of other activities in cases within a certain time frame.

y of directly

the overall
the various
hality of the
the related

roviding the
healthcare

ementary or

bcution of a
bing closely
nd external

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

The evolution of almost any type of activity performed can be described through a model based on the
interactions of several actors during the phases of the activity’s life-cycle.

From the moment when one activity is initially thought up to when it is completed, a complex and articulated
workflow takes place, potentially involving several actors, in case it is also distributed across different centres
and units. A complete life cycle can therefore be modelled for the workflow connected to one activity,
comprising a series of events and states through which the activity evolves.
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On the basis of decisions made within the healthcare organization, as well as due to request(s) received from
outside (e.g. external GPs. etc.), the individual agents may identify a set of activities to be actually performed
either inside the same unit or by different agents of the organization. An actual activity is the instantiation of a
certain type of activity, to be executed by one individual unit for one specific situation, upon request of one
specific requester.

According to the general classification criteria, acts may not only refer to individual patients but they may also
relate to any kind of activities that are executed in the organization of the healthcare centre

According to the information provided by the classification data, both the units that may execute the envisaged
information services and the list of the relevant complementary actions may be identified. Through this
information

During its |
organization, which is considered "in charge" of the act. The unit (and service point) in charge 'of the
identifies, in
some case
charge of th

The typical

36

on the
reques,
centre;

for eac]
point W
service
admini

when t
accept

for sev
cannot
differer
times,

then th
execut
inform3

even ff
decide
execut|
mutual

a Set of actual actvities to be performed IS detailed.
fe cycle, each individual act is always related at one time to one unit (and service point) of

that particular moment, who is actually responsible and allowed to perform someg actions an
5, evolving the act to a different status. Usually, either the requesting or the providing unit
e act. In some cases, other units of the organization may also play an active role!

ife-cycle of one activity may be schematized as follows:

basis of local needs as well as due to requests received from outside, one actor may decid
| a set of activities from other actors of the healthcare organizations both inside and outside]

h group of homogeneous activities, a formal requisition may:be sent by the requester to the ser
hich is supposed to deliver the information services. The Tequest details the list of the informg
s which are requested, specifies the reasons for theequested service and includes other poss
strative and clinical information, depending on the organization and type of activities requested;

ne provider receives the request, a communication is sent to the requesters, informing them o
hnce of the request and providing, if necessary, other information;

eral reasons, it may happen that allker-some of activities in the request, even if already acceq
be performed by the provider, who decides to forward the whole or part of the request
t unit, informing the original requester of the situation; such a process may be repeated sey
bspecially in the case of very-complex activities;

e individual activity is~scheduled, defining the real date and time when it is supposed tg
bd; such information~is communicated to the requester in case it is integrated with o
tion;

the activities<¢are already scheduled in the delivering service point, some modifications ma
l upon either by the requester or by the service provider, concerning the actual date and tim|
on; suchymodifications are usually negotiated between the actors involved on the basis of
requirements;

at a ce

the
act
1, in
S in

e to
the

vice
tion
ible

the

ted,
o a
eral

be
ther

be
e of
heir

eduled

activity

TToOTOTTHTT

is performed by the delivering actor;

execution of the activity may last a certain time; during which period some intermediate communications
may be interchanged between the provider and the original requester;

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

when all activities related to the delivery of the requested service by the providing unit have been
completed and a final report with the consolidated results of the activity has been finalized, the initial
request can be considered to be completed and a formal communication is sent to the requester who
formally acknowledges receipt of it.
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The different states of one act may be summarized in Table 1.

Table 1
Foreseen The activity to be carried out has been identified by the requestor, but a
formal request 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 providing unit has formally accepted to provide the service.
Booked Theactuatactivitiestobeexecutedrave beem identifred—and—adate;shift

and time for execution has been agreed between the involved agents.(i.g.
requestor, provider and other involved units).

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

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

In progress The execution of the act has actually started.

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

Reported The provider has delivered the final report©n the act.

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

In gddition to these basic (almost sequential) moments;.the evolution of the act may also pass fthrough the
states In Table 2.

Table 2
Forwarded The request ©of.- delivering the service has been transferred by the initially
envisaged provider to a different provider.
Suspended The ,processing of the act (at any moment of its life-cycle) has beep
temparary interrupted due to various reasons @
Annulled:
Cancelled One act may be annulled either by the requestor (that cancels the request)
Rejected or by the envisaged provider (that may reject the request received)
Substituted The act has been substituted with another one

a8 (Typically some more information is necessary to make decisions on further steps to be carried out.

It is| emphasized that this formal and complete sequence of states is not always applied in reality, since
various phases may be skipped under certain contingencies.

Upon execution of each activity, various results may be generated, comprising coded data, textual information
and other types of data. This information may be structured according to different criteria, depending on the
characteristics of the activities and the specific actor’s way of working. Depending on the type of activity which
is being executed, such results may represent health data of the patient, or just data of another type to be
communicated in the healthcare organization.

When executing one activity, a set of resources is used in terms of equipment including the time of staff,
materials and consumables.
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On the basis of these considerations, it is clear how a set of information services supporting the applications in
the management of the life-cycle of the activities represents a fundamental element of the middleware,
necessary both with respect to the integration of different applications and to the point of view of the integrity
of the data relevant for the healthcare organization as a whole. In fact, such healthcare information services
will

— provide a common set of mechanisms for the functional and information interactions of the applications
during the various phases of the life-cycle of the activities, from the initial request to the final reporting,
and

— provide_a common repository, accessible to all other interested modules, containing information on each
activit;dE)eing performed in the organization and relevant to more than one application, representing-a |vital

basis fpr supporting both the clinical and organizational requirements of the individual users‘and| the
calculation of costs and quality of information services.

It is stressed that the management of the execution of the phases of the activities will not be the responsibility

of such heglthcare information services. This will be carried out by the individual applications, through ways
and interfading mechanisms optimized with respect to the specific user needs being supported.

9.6.2 Usefcase examples (informative)

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

>—o

Electronic Patient Medication Module

>—o

Service catalogue

1

Clinician Document executionland results

>—o

External cooperative partners

)

Accounting

T

Specification of process and documentation

Evaluate response from producer (system) /N

Requisition/reply

Use standard documentation

Figure 17 — Use-case diagram regarding execution of activities and documentation of results
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Use

-case name: Document execution and results

Purpose and scope

This use-case describes tasks regarding execution and documentation of planned and non-planned activities. In regard to planned
activities (activities created in the patients plan), the clinician should be supported in carrying them out. If an activity has not been
planned, the clinician should be able to create and document the execution of the activity in the same workflow.

The documentation can be ad hoc (e.g. automatic transferral of results from the laboratory system) or post hoc (a lot has been done,

which is documented subsequently)

The content and scope of the documentation depends on the activity, and, in some cases, it will be enough to document that the activity
is executed, while other activities lead to a result (product). The content of the activity result depends on the activity type, and the
content of the activity result can be, for example, numbers, curves/diagrams, images, narrative text.

They

resu
san
for |

The
tem
bas
spe

Cification’.

work—tasksinthistse-case-are-described uc;ll\:j somerestit alvhctypco. Arestit aluhctypv is-eoncerned-withra—eotteqtion of aCtiVity
Its, where the necessary functionality to document the activity result, in principle, is the same. The clinician needs({ fof example, the
e functionality for the activity results ‘recorded patient history’ and ‘description of operation’, such as word processing functionality,
hich reason both activity results belong to the result archetype ‘narrative documentation of activity result’.

optimal support for the work flow/routine ‘documentation of execution and results, is achieved through pre:defined lschemas and
plates. These are in the following named ‘standard documentations’ to visualize the far more advanced functionali
bd schemas. The creation and design of standard documentations is handled by the ‘Moduleforprocess and documentation

y than paper

Eve
Exe|
Exe
Exa
The|
The
The
The|
The
The|
The
The|

Nt

Cution and documentation of one or more planned activities
Cution and documentation of one or more acute activities
Mmples:

patient is operated

patient has blood pressure and temperature measured
patient has a diagnostic examination

patient is rehabilitated

patient gets help with personal hygiene

patient has an ECG made

patient attends prenatal control

patient has an objective examination

Trig
Clin

hering actor

cian

Act

ons

Che

ck that consent has been given

Selq

ct an activity to be executed/documented.

2a. Same activity should be executed for several patients
2b. Execute several activities for the same patient

2c. The activity is not created

Document the‘execution of an activity

Dod

pument the-execution and result using standard documentation

Dod

Lrment the activity result in narrative text

Doc

ument activity results which lead to a diagnosis

Doc

ument numerical measurement results

Doc
8a.
8b.
8c.

ument activity results using a scale
Binominal scale
Nominal scale

Rank scale

Doc

ument the activity result on a graphical scale

Document the activity result on a visual analog scale

Document the activity result by digital images or video

Document the activity result by digital drawing
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Document the activity result by digital sound

Document activity results which are available on paper

Compare the

activity results with similar results in the patients record

15a. Show earlier activity results of the same type

15b. Show operational goal for the activity

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

16b. The result is a draft

Evaluate the

hctivity result from a producer (system)

Document infi

brmation which is not a result of an activity

Document an

ongoing activity which is supposed to pause (typically activities regarding medication)

Document an

aborted/interrupted activity

21a. Docume

Use guidelings for documentation of the execution note or activity result

ht handed out for patient instruction

Document the

same execution note or activity result for several patients

Handle accoJ

nting-related matters regarding activities

Print result

24a. Send thd

result electronically

Business rulep

End results
The activities

The activity ig

are executed and documented

aborted/interrupted and the reason is documented.
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contribute t

purces management activities/Textual description of requirements

resources represent the fundamental elements that are necessary to enable an organizatio
us types of resources may-be identified, such as personnel (clinical, technical, administrat
cluding drugs, equipment-and even the individual locations where the work is performed.

that, in order to support the needs of the various types of users properly, all applications neg
count the characteristics and availability of the resources which are supposed to be used in g
hse.

s

F

it is important to recognize that most resources represent a common heritage for the w

nt of individual resources, taking into account both local and more general needs, will lar

b improving both the quality and the costs of the healthcare information services being provided.

n to
ve),

d to
ach

hole
zed

gely

In addition, it must be remembered that resources are not only relevant for the activities of the clinical users,
but also represent a major concern for a number of other functional areas of the healthcare organization
including a warehouse, a pharmacy, accounting and assets, technical support and maintenance and
personnel management.

As a consequence, common mechanisms are necessary in the information system, to allow the definition and
retrieval of information on the resources actually available in the organization, as well as on the criteria and
rules according to which each resource can or must be involved in executing or contributing to certain work.
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