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Foreword



This document was prepared by CEN/TC 251 PT01-13 and seeks approval from CEN/TC 251 during its meeting on 1997-03-12 For Formal Voting (FFV).



This European Prestandard has been prepared under mandate given to CEN by the European Commission and the European Free Trade Association.



Annexes A, B, C ,D, E and F are informative.



Non-technical readers are advised to start analysis of the document with Annex C which provides an introduction to the objectives of the architecture and the technical background underlying its specification.





Introduction



Healthcare organisational structure in all European countries consists of networks of centres distributed over the territory, characterised by a high degree of heterogeneity and diversity, from organisational, logistic, clinical and even cultural perspectives. The structure of  individual centres is evolving from a vertical, aggregated organisation towards the integration of a set of specialised functional areas, with specific needs and characteristics. Such a situation determines two main needs which conflict with each other in a certain way. On the one hand it is necessary to support effectively the specific requirements of each unit or user in the most appropriate and cost-effective way whilst on the other hand it is vital to ensure the consistency and integration of the overall organisation, both at local and territorial level.  



The large number of applications, mutually isolated and incompatible, that are already available on the market and installed and operational in  healthcare organisations, effectively supporting specific needs of users cannot be underestimated. Under the present circumstances, the main need is to make possible the integration and interoperability of  already existing applications thereby  securing investments already made and allowing  continuity of the service whilst facilitating a gradual migration of existing proprietary, monolithic systems towards the new concepts of openness and modularity. The cost-effectiveness of the solutions, especially when projected on the scale of the whole organisation, represents another crucial aspect to be evaluated carefully.



Such objectives are not only related to the need for improving  clinical treatments to the subject of care but  are also demanded by the urgent necessity of all European countries to control and optimise the current level of  expenditure for health, whilst  ensuring the necessary qualitative level of services to all subjects of care. The purpose of the standard architecture is to identify a set of common services used within healthcare information systems, supporting specific requirements of the target organisation, as well as being capable of co-operating and interworking according to the requirements of the organisation as a whole.



The architecture is intended as a basis both for the comparison, evolution and integration of existing systems as well as for the planning and high-level design of new open and modular systems,  capable of providing  consistent and integrated support to the clinical, organisational and managerial requirements of healthcare organisations. 



The standard architecture aims at presenting a practical tool, usable by different types of users, involved with different responsibilities during the whole life-cycle of the information system:



Suppliers 

who plan and design high-level consistent information systems, meeting the actual requirements of healthcare organisations and capable of interworking in a generic information systems:m;





�

Consumers at managerial level

to plan the implementation and evolution of the Healthcare Information System at strategic level according to organisational goals and requirements;

to validate the compliance of different solutions with respect to the needs of the organisation;

to facilitate the selection of different  but integratable products;



Consumers at operational level

to provide an active contribution to the technicians in the specification of the requirements for the system;

to assess the basic compliance of individual solutions with their specific requirements.



General aims

to provide a comprehensive and consistent, even if preliminary, framework for the integration of the two main foci of development, research and standardisation activities: patient treatment and management of the organisation;



to define the scope of a set of subsequent fundamental standards, each capable of detailing the various components of the architecture to a level permitting the physical connection of different products in an open environment.



It should be stressed that this European Prestandard does not aim to recognise a unique model for clinical, organisational, managerial or administrative activities, but rather defines a set of healthcare-specific information and services common to all healthcare information systems, usable by any application, to manage mutual interworking. 



This European Prestandard is a foundation standard and may require further standards as indicated in Annex C. In particular, further future standards detailing the aspects related to the description, formalisation and composition of the services should extend the specifications of this standard. These future standards should increase the level of accuracy and compliability suitable for the formalisation of the mechanisms according to which different software products may interact in a generic physical environment.”





�

Healthcare Information System Architecture Part 1 (HISA)



 Healthcare Middleware Layer



1. 	Scope



This European Prestandard establishes general principles for the architecture of healthcare information systems as well as the scope of a set of Healthcare Common Services, provided by the middleware layer of the healthcare information system. These services are fundamental in any generic information system for supporting the  requirements of the management of the information related to the treatment of the subject of care. 



This European Prestandard is independent of any specific technological environment and does not imply, either directly or indirectly, the adoption of any specific organisational, design or implementation solution. 



This European Prestandard is applicable to the information systems of any type of healthcare organisation. 



The specification of the characteristics of the identified Healthcare Common Services is limited to the sole formalisation of their external behaviour, in terms of their function and of the information to be made available to the rest of the system. Such behaviour is defined at the conceptual level only, through formalisms and notations suitable to identify the scope of the services. 



This European Prestandard is limited to the identification of a set of common services capable of  supporting that part of the information system related to the treatment of the subjects of care. The support for requirements specific to the management and administration of the healthcare infrastructure is not explicitly addressed by this European  Prestandard. Due to the intrinsic integration of the organisation, services and information provided by the Healthcare Common Services  identified, this  European Prestandard does not explicitly exclude  administrative and managerial requirements.



This European Prestandard does not specify the characteristic of any application or sub-system  and, in particular, a healthcare record system of the healthcare information system.  The services defined in this European Prestandard are used by the information system, including healthcare record systems,  for the management of  elementary information,  relevant and common to the whole healthcare organisation.



This European Prestandard  does not specify all possible classes of information and services which are necessary or useful in all possible healthcare information systems, but only as a fundamental set which is considered to be of major relevance.. The set of services and information classes identified in this European Prestandard is not exhaustive. It may be extended in individual installations, according to specific requirements, depending on the particular nature of the information system, as well as on national and local needs.



��

2. 	Normative references



This European Prestandard incorporates by dated or undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to, or revisions of any of these publications apply to this European Prestandard only when incorporated in it by amendment or revision. For undated references, the latest edition of the publication referred to applies.



ISO	1087		1990	Vocabulary of terminology

ISO	7498		1984	Information processing systems - Open Systems Interconnection - 

				Basic Reference Model

ISO	10241		1992	International terminology standards - preparation and layout

ENV	12017		1995	Medical Informatics - Medical  Informatics Vocabulary

prENV   	12265		1996	Medical Informatics  - Electronic Healthcare Record Architecture

prENV   	12443		1996 	Medical Informatics - Healthcare Information Framework







3. 	Definitions 



For the purpose of this European Prestandard, the following definitions apply:



3.1 concept 



unit of thought constituted through abstraction on the basis of properties common to a set of objects [ISO1087]



3.2 data concept



entity or relationship defined within the structural view of the Healthcare Common Services 



3.3 healthcare actor



person  entrusted with the direct or  indirect provision of healthcare services



3.4 healthcare information system architecture



structure of, and interrelationships with as well as relationship to the organisation and business context to be supported



3.5 Healthcare Common Services (HCS)



group of services provided by the healthcare middleware layer of the architecture to support the rest of the system with functions relating to the management of functionalities and of information common to the whole healthcare organisation and peculiar to the healthcare business domain



3.6 object



part of the perceivable or conceivable universe [ISO1087]



3.7 property



attribute of a phenomenon, body or substance that may be distinguished qualitatively  [ENV1614]



3.8 software module



self-consistent set of computer executable programs, identifiable through a non-ambiguous criterion defined by its creator or user





3.9 	service



function provided by one layer of the healthcare information system



     NOTE: Each service may be invoked by any module of the information system through a formal mechanism,

      to be documented in the specific installation according to a formal and unambiguous syntax, depending  

     on the programming languages and technological environment adopted.



�

4. 	Symbols and abbreviations



The structure of the data exchanged by each Healthcare Common Service is described at the conceptual level, through the use of the following information object meta-types:



- entity;

- relationship;

- hierarchy;

- subset;

- attribute.



These information object meta-types are defined below, together with their respective graphical notations where applicable.



For the purpose of this European Prestandard, references to entities are in capitals. To improve readability in the text, entity names are sometimes shown in plural form.







Entity

autonomous and self-consistent object of the domain of interest, with a set of common properties called attributes



     NOTE: Graphically, an entity is represented by a rectangle.  �



� EMBED Word.Picture.6  ���
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Relationship

fact that connects two entities



NOTE 1: Graphically, a relationship is represented by a diamond, 

connected to the involved entities. 



 NOTE 2: A relationship is bi-directional;  it  defines a mutual link  between the connected concepts. The diamond contains two names, specifying the meaning of  the relationship with respect to each entity.



NOTE 3:  A  relationship has a cardinality  with respect to each connected entity, which specifies the minimum and maximum      number of occurrences of that relationship which may be related to  any generic instance of the entity. 



NOTE 4:  Cardinalities are shown close to the relationship and     beside the line connecting the entity with the relationship .



NOTE 5: Relationships may have specific properties, which relate 

to the fact itself and do not depend on the entities which are  connected through the relationship.  These properties are called attributes.�







���
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Hierarchy

classifies one entity, by introducing a partition based on one set of discriminating attributes



NOTE: Graphically, the classification hierarchy is described through a set of arrows linking all sub-entities to the originating      entity. The discriminating attribute is written on the line      connecting all sub-entities.



NOTE: Each instance of the entity belongs to one and only one     sub-entity. 



EXAMPLE: Classification of the patient is made through the sex attribute: a patient is either in the male or in the female sub-entity.

�

� EMBED Word.Picture.6  �����





Subset

creates a classification in one entity, by identifying a group of instances with common properties, but without determining a partition in the entity. 



NOTE: Graphically, a subset is represented with an arrow directly connecting the sub-entity with the entity.



EXAMPLE: Two subsets, DRUG and CONSUMABLE , represent two groups in the whole entity of  MATERIAL. A consumable material may also be a drug.

�

� EMBED Word.Picture.6  ������

5. 	Structure of a healthcare information system architecture



The architecture of any generic healthcare information system shall be described through three co-operative layers [prENV 12443] :.



Healthcare Application layer

models the data flows and functionalities required to support healthcare processes



There are applications consisting of application processes which perform information processing. An aspect of these application processes and the protocols by which they communicate comprise the healthcare application layer as the highest layer of the ISO/OSI architecture. [ISO7498];



Healthcare Middleware layer

models shared services required to support the application layer.



NOTE 1: Healthcare middleware layer is also known as basic services or enabling services.



NOTE 2:  It consists of a group of services which provide the rest of the system with      services common throughout the whole information system.;



Healthcare Bitways layer

models technological infrastructure which provides services to the middleware layer.



NOTE 1:  Healthcare bitways layer is also known as networking or physical      infrastructure.









�

Figure 1: 

The layers of the architecture of healthcare information systems  



� EMBED Word.Picture.6  ���  		(Applications just represent examples)
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Two classes of  services shall be identified in the middleware layer of any healthcare information system:



Healthcare Common Services which support the applications with services relating to the management of functionalities and of information common to the whole healthcare information system and peculiar to the healthcare business domain;



Generic Common Services which support the applications with general purpose facilities which are usually common to any information system in any type of business domain. 





The scope of this European Prestandard, with respect to the three layers of the architecture, is limited as follows:



Application layer

due to the variety of different healthcare organisations and the dependency of applications on specific  local  requirements  no normative provision is made with  respect to the characteristics and scope of individual applications;



Middleware layer

identifies a fundamental set of Healthcare Common Services and formalises their scope and objectives with respect to the overall system, as well as the modalities for their interaction with the rest of the system, both in terms of functionalities provided and of information managed.;



Bitways layer 

due to the general applicability of such services in any information system, their specification is outside the scope of this standard.





The scope of this European Prestandard is limited , with respect to the level of specification, as follows:



The characteristics of the individual services are expressed only in terms of their external behaviour, i.e. functionalities provided and information exchanged, without making, either implicitly or explicitly, any assumption on the actual design or implementation solution.



The data model presented in the specification of each group of common services only has the purpose of formalising the characteristics of the information, i.e. concepts, attributes and relationships, which are exchanged with the rest of the system. Such models, therefore, do not aim at representing, either explicitly or implicitly, fragments of any possible physical data structure implemented in the system.



According to the foundation purposes of this European Prestandard, the functionalities of the services are defined only through natural language, adopting terms which are used and familiar in the common practice of  information technology.  Such a level of formality allows the identification of  the scope of the individual services. 



The detailed specification of the interaction mechanisms of  individual services, up to the level of allowing different software products to interact in a generic physical environment, is outside the scope of this European Prestandard.



The services identified by this European Prestandard, as well as their individual characteristics,  represent an open set of common properties fundamental for any type of healthcare information system. 



NOTE: Both the list of Healthcare Common Services and the properties, i.e. services and data, of each of them  may be extended in the actual implementation according to local  requirements as well as to subsequent national and international standards complementing this one.



In order to ensure the modularity and openness of the architecture, this European Prestandard does not define any normative provision with respect to possible interactions between  individual services.







�6. 	Rationale for the identification of the Healthcare Common Services 





The purpose of the Healthcare Common Services provided by the healthcare middleware layer shall  provide all parts of the healthcare information system with common functionalities to manage those functionalities and information which are common to the whole healthcare information system.



At a high level of abstraction- the essence of any healthcare environment can be described by the following paradigm:



In any healthcare organisation, different types of actors perform activities, using resources, and generating  results. 



Activities may  be either directly or indirectly related to the needs of  subjects of care  or to general requirements of the organisation..



Depending on the type of activity which is being executed, the results of one activity may represent health characteristics of the subject of care, or simply, other data to be communicated through the healthcare organisation. 



When executing one activity, a certain quantity of several resources is also used, such as staff members, consumable materials, physical agents and equipment. The utilisation of each resource has its specific cost, depending on the specific resource involved and on the type of activity performed.



Different types of users are authorised to work with the healthcare information system, and are allowed to perform activities or access various types of information, according to defined criteria, according to national and regional regulations, as well as local rules and the characteristics of the individual activities and data.



Several types of dependencies and relationships may exist among the types of concepts managed by the healthcare information system, relating to both the clinical and organisational aspects 



In the healthcare domain view [prENV12443] it is possible to aggregate logically  classes of common information into six main groups, , identifying  for each of them a set of  common services, each set referred to as HCS in the following text, responsible for the management of the related concepts:



Subjects of Ccare-related Healthcare Ccommon Sservices (S-HCS) ;

Health Characteristic s-Healthcarerelated Ccommon Sservices (HC-HCS);

Activityies-related Healthcare  Ccommon Sservices (A-HCS);

Resources-related Healthcare Ccommon Sservices (R-HCS);

Authorisation Healthcares-related Ccommon Sservices (AU-HCS);

Concept Healthcares-related Ccommon Sservices (C-HCS).



The clustering of the classes of information managed by the  healthcare middleware layer and of the related services into the six groups of Healthcare Common Services (HCS) specified in this European Prestandard represents just one possible way of structuring them according to a rationale depending on their main semantic aspects. 



For the purpose of conformance to this European Prestandard,  the healthcare  middleware layer  shall provide the healthcare information system  with services and information as specified. Different implementations can group the individual information and services of the healthcare  middleware layer on the basis of different rationales.



In the following clauses, the external behaviour of each group of Healthcare Common Services (HCS) is formalised. The specification of each group of Healthcare Common Services is structured in three parts::



scope, outlining, in textual form, the main purpose of the services of that group of Healthcare Common Services within the framework of the healthcare information system;



structural  view, defining , at conceptual level,  the fundamental classes of information which shall be managed by the services of that group of Healthcare Common Services;



functional  view, defining the fundamental functionalities which shall be provided by the services of that group of Healthcare Common Services to the rest of the healthcare information system.





NOTE 1:  In the specification of the structural view of each HCS, the following conventions have been adopted:





     NOTE 1:  In the specification of the structural view of each HCS, the following conventions have been 

     adopted:



For each HCS the structural view consists of two sections: a graphic diagram representing the conceptual schema of the information managed, retrieved and referenced by the HCS and a set of textual descriptions, specifying the characteristics of the individual entities defined in the schema.



Entities represented through shadowed symbols in a graphic schema are classified in the scope of a different HCS, and therefore specified only in the relevant textual section.  



The textual specification of each entity consists of the following sections:



Definition of the semantic meaning of the entity�

Identification and definition of the sub-entities and of the sub-sets (if any) originated by the entity

Specification of the relationships connecting the entity with other entities of the schema. Each specification is organised as follows:



Name of the entity which is connected through the relationship

Cardinality  (minimum and maximum) of the originating entity in the relationship

Purpose of the relationship, in terms of its semantical meaning

Attributes (if any) specific of the relationship



Entities which are sub-entities of a hierarchy or sub-sets of an entity are supposed to inherit all attributes and relationships of the originating entity and -therefore- are not specified in detail in the text.



Relationships representing only classifications of  entities (i.e. defined as ‘is classified by / classifies’ in the diagram) are not explicitly defined in the textual description.





     NOTE  2: The purpose of the middleware in the overall frame of the architecture is to provide common 

     services to the rest of the system. As a consequence, it may include, in principle, any type of functionality, 

     defined on the basis of the technological, application and organisational requirements of the individual 

     installation.  



     In this European Prestandardthe present standard, the scope of the six HCS’s identified is limited to the maintaining of the

    fundamental classes of information, considered to be essential and common in the whole information 

    system. As a consequence, all services specified to be provided by each HCS present similar characteristics, 

     related to the sole basic manipulation of the individual information classes.  



     For that reason, in order to avoid unnecessary repetition of text, the characteristics of the services which shall 

 be provided by each HCS have been collectively defined in Clause 14 of this European Prestandard standard.



��functional  view, defining the fundamental functionalities which shall be provided by the services of that group of Healthcare Common Services to the rest of the healthcare information system.

�



7. 	Subject of Ccare -related Healthcare Common ServicesCommon Services (S-HCS)



7.1 	Scope 



This HCS groups those services which support the rest of the healthcare information system in the identification of subject of care and in the storing and retrieval of the summary personal, administrative and epidemiological data on the individual subjects of care. 



The purpose of such information relates to the support of the fundamental administrative and organisational needs of the healthcare organisation with respect to the identification of the subjects of care, the administrative and organisational interactions with the subjects of care and with the external organisations and the statistical, epidemiological and healthcare analyses carried out locally as well as throughout different healthcare organisations.



The main classes of information  managed by the Subject of Care Healthcare Common Services (S-HCS) shall relate to



SUBJECT OF CARE ;

CONTACT;

CASE.



The information managed by the services of  the S-HCS for each SUBJECT OF CARE, CONTACT and CASE shall include a set of summary data needed for identification, as well as personal, and administrative data. Additional information may be related to each of these concepts in each healthcare organisation according to national and local regulations and procedures. 





7.2 Structural view



7.2.1 Conceptual diagram

�

Figure 2: 

The conceptual schema of the essential information managed by the Subject of Care Healthcare Common Services 

�

7.2.2  	Specification of the individual entities



7.2.2.1 	Entity:	TYPE OF CLASSIFICATION DATUM



Definition

Concept used for defining a classification of the data adopted by the healthcare organisation for classifying the subjects of care, the cases and the contacts for epidemiological, demographic and administrative purposes, according to local needs, regulations and standards, in addition to those attributes which are explicitly defined in the relevant entities.



Essential attributes	

Identifier of an overall class of types of classification data 

Identifier of the type of classification datum

Description of the type of classification datum

Domain of the possible values which may be accepted by classification data of this type



Relationships with:

SUBJECT OF CARE	relationship: classifies [0,n]

Specifies the individual subjects of care which are classified according to the specific type of classification datum.

	attributes: value of the type of classification datum according to which the subject of care is classified.



CONTACT	relationship: classifies [0,n]

Specifies the individual Contacts which are classified according to the specific type of classification datum.

	attributes: value of the TYPE OF CLASSIFICATION DATUM according to which the Contact is classified.



CASE	relationship: classifies [0,n]

Specifies the individual CASES which are classified according to the specific type of classification datum.

	attributes: value of the TYPE OF CLASSIFICATION DATUM according to which the CASE is classified.





7.2.2.2 	Entity:	SUBJECT OF CARE 



Definition

Person or defined group of persons receiving or having received healthcare [prENV 12443]



Subsets	PATIENT  	 Subject of care being a person



Essential attributes

Class of the subject of care  (e.g. patient, other types )

Identifier of the subject of care

Name  (when applicable)		

Date of birth (when applicable)

Date of death (when applicable)

Sex (when applicable)

Residential address  (when applicable)





Relationships with:

CASE	relationship: has [0,n]

Specifies the cases related to the subject of care.



CONTACT 	relationship: has [0,n]

	Specifies the contacts had by the subject of care.

	

HEALTH CHARACTERISTIC 	relationship: has [0,n]

	Specifies the health characteristics available in the healthcare information system on the subject of care..



TYPE OF CLASSIFICATION DATUM 	relationship: is classified by  [0,n]

Specifies the classification data according to which the subject of care is classified.

	attributes: value of the classification datum with respect to the specific subject of care.







7.2.2.3 	Entity:	CONTACT



Definition

Time period that the healthcare organisation wishes to register for several organisational, clinical, administrative purposes during which the clinical state of a subject of care is under the active consideration of  the healthcare organisation and/or care activitiess are provided to the subject of care. 



NOTE :The criteria according to which contacts are defined and managed may vary across organisations, according to the different administrative procedures and national regulations. Normally, a contact is where the subject of care comes into direct contact with the healthcare organisation, but it may also include case conferences and case note reviews where the subject of care is not necessarily present. 



Essential Attributes

Identifier of the contact

Starting date and time

Reason for the contact

End date and time

Reason for the termination

Type of contact

Information of the healthcare actor who has requested the contact 

Information of the healthcare actor who has terminated the contact



NOTE:: In order to allow the system to manage all fundamental information of contacts originated also by healthcare actors external to the healthcare organisation, a generic ‘information’ attribute and not a formal relationship with AGENTS is defined with respect to the actors who have requested and terminated the contact. Individual installations may extend such information through more formal links, according to the scope of the information system and the characteristics of the healthcare organisation.







Relationships with:

CASE 	relationship: is grouped in [0,n]

	Specifies the Cases into which the Contact is grouped.

	

HEALTH CHARACTERISTIC 	relationship: has collected [0,n]

	Specifies the health characteristics collected during the contact.

 

SERVICE POINT 	relationship: managed by  [1,n]

	Specifies the service points which are/have been responsible of the treatment of the contact.

	attributes: responsibility start date and time; responsibility end date and time



SUBJECT OF CARE	relationship: relates to [1,1]

	Specifies the Subject of Care to which the Contact relates.



TYPE OF CLASSIFICATION DATUM	relationship: is classified by  [0,n]

Specifies the classification data according to which the contact is classified.

	attributes: value of the classification datum







7.2.2.4 	Entity:	CASE



Definition

Aggregation of several contacts, clustered according to specific clinical and/or organisational purposes of the organisation.



Essential Attributes

Identifier of the case

Description of the case

Starting date and time

Reason for the starting of the case

Information of the healthcare actor who has initiated the case 

End date and time

Reason for the termination

Information of the healthcare actor who has terminated the case



NOTE:: In order to allow the system to manage all fundamental information of contacts originated also by healthcare actors external to the healthcare organisation, a generic ‘information’ attribute and not a formal relationship with AGENTS is defined with respect to the actors who have requested and terminated the contact. Individual installations may extend such information through more formal links, according to the scope of the information system and the characteristics of the healthcare organisation.





Relationships with:

CONTACT 	relationship: groups [0,n]

	Specifies the contacts grouped into the case.



SUBJECT OF CARE 	relationship: relates to [1,1]

	Specifies the subject of care to whom the case relates.



TYPE OF CLASSIFICATION DATUM	relationship: is classified by [0,n]

Specifies the classification data according to which the case is classified.

	attributes:  value of the classification datum







7.3 	Functional view



For each entity defined in the structural view, the S-HCS shall provide the rest of the healthcare information system, with  at least, a set of services as defined in Clause 14.

�8.	Health Characteristic -related Healthcare Common Services (HC-HCS)



8.1 	Scope



This HCS groups the services responsible for the management of the health characteristics on the subjects of care of interest for the healthcare centre. 



The information managed by the HC-HCS shall include the description and  classification of the various types of health characteristics as well as the actual data relating to the values of such characteristics for the individual subject of care. Health characteristics may be either elementary, for example relating to one single value, or structured for example comprising other elementary or, recursively,  structured health characteristics.



The classification criteria defined through the HC-HCS shall conform and refer to taxonomies and coding criteria defined for the individual specialities, according to applicable standards and regulations at national and international level.



The properties for example structure, values, of the individual health characteristics shall be defined in individual installations through the concepts managed by these Healthcare Common Services, on the basis of international standards, national regulations and specific needs of the individual users.



Individual health characteristics may also represent result of the execution of activities. As defined in the specification of the Activity Healthcare Common Services, one health characteristic may represent the result of one individual activity, as well as the result of a combined group of activities for example multiple report.



At least three levels of status, Preliminary, Validated, Annulled, shall be possible for each health characteristic:



Preliminary 

representing preliminary information, being unofficial, and whose validity is both limited over  time and locally within the organisational unit which is collecting or generating them;



Validated  

official information;



Annulled 

information replaced through a later version.





8.2 	Structural view



Conceptual diagram

�

Figure 3: 

Conceptual schema of the essential information managed by the Health Characteristic Healthcare Common Services



8.2.2  	Specification of the individual entities



8.2.2.1 	Entity:	TYPE OF HEALTH CHARACTERISTIC



Definition

Concept used to classify the health characteristics which are managed by the healthcare organisation. Types of health characteristics may be either elementary information items or structured groups of other types of health characteristics.



Subsets	TYPE OF STRUCTURED	Type of health characteristic consisting of a structured 

	HEALTH CHARACTERISTIC 	composition of other types of health characteristics





Essential attributes

Identifier of an overall class for  types of health characteristics

Identifier of the type of health characteristic

Identifier whether the types of health characteristic is structured or not

Domain of the possible values which can be assumed

Unit of measure and coding criteria adopted in the registration of the actual values



Relationships with:

TYPE OF STRUCTURED HEALTH	relationship: is part of [0,n]

CHARACTERISTIC 	Defines the Types of  Structured hHealth cCharacteristics in which this type (either being structured itself or not) may be comprised

	attributes: rules (e.g. sequence position) specifying the role of the health characteristic in the structured type





8.2.2.2 	Entity:	HEALTH CHARACTERISTIC



Definition:

Element of information describing certain aspects of the health status of one SUBJECT OF CARE, that is considered relevant by the healthcare organisation and is registered in the Healthcare Information System



Subsets	STRUCTURED HEALTH 	Health characteristic consisting of a structured 

	CHARACTERISTIC :	composition of other of health characteristics



Essential attributes

Identifier of the health characteristic

Status of the health characteristic i.e. Preliminary, Validated, Annulled  

Date and time of the event through which the health characteristic has been generated or collected

Identification of the healthcare actor who has generated or collected the health characteristic

Date and time of the event through which the health characteristic has been finally validated

Identification of the healthcare actor who has finally validated the health characteristic

Version of the health characteristic (to permit the management of subsequent modifications)

Actual value of the health characteristic



Relationships with:

STRUCTURED HEALTH	relationship: is part of [0,n]

CHARACTERISTIC 	Specifies the structured health data in which the health characteristic is comprised.

	attributes: rules (e.g. sequence position) specifying the role of the health characteristic in the structured type



HEALTH CHARACTERISTIC	relationship: original version [0,1]

	Specifies the original health characteristic of which the instance is a subsequent version. 



HEALTH CHARACTERISTIC	relationship: subsequent versions [0,n]

Groups the sequence of subsequent versions of the health characteristic. 



CONTACT 	relationship: is collected during [0,1]	

Specifies the contact during which the health characteristic has been collected.



SUBJECT OF CARE 	relationship: relates to [1,1]	

Specifies the subject of care to whom the health characteristic relates.

					



8.3	 Functional view



For each entity defined in the structural view, the HC-HCS shall provide to the rest of the healthcare information system ,- at least,-  a set of services as defined in Clause 14.



�

9. 	Activity -related Healthcare Common Services (A-HCS)





9.1 	Scope 



This HCS groups the services supporting the classification and management of the information related to the activities carried out in the various areas of the organisation, both in terms of their description, and as relates the life-cycle of the activities actually performed. 



Essential services provided by the A-HCS shall allow the description and maintenance of the following types of information:



structuring of the healthcare organisation into a set of service points, representing organisational elements, for example individuals or complete units, each of them capable of performing certain types of activities;



classification and description of the various types of activities which can be performed by the organisational elements, including clinical and organisational aspects such as mutual dependencies, utilisation of resources;.



management of information relating to the individual activities actually performed (autonomously as well as in relationship with the related subject of care), and to the structuring of their life-cycle into a set of statuses, depending on the characteristics of the specific activity being performed and on the rules of the specific healthcare organisation;



classification and the actual performing complete protocols, representing of clusters of activities grouped by the organisation for different purposes for example organisation, clinical, managerial, technical;



clustering of the requesting of multiple activities into aggregations called requests;



classification and the specification of the results of the performed activities, which according to the type of activity and  shall represent either hHealth cCharacteristics related related to the involved sSubject of care, or generic (non health characteristics) results, nevertheless relevant for the information system of the organisation.





�

9.2 	Structural view





9.2.1 	Conceptual diagram







�



Figure 4:

 Conceptual schema of the essential information managed by the Activity Healthcare Common Services





�

9.2.2  	Specification of the individual entities



9.2.2.1	Entity:	TYPE OF ACTIVITY



Definition

Concept used to classify the ACTIVITIES which may be performed by the healthcare organisation and whose evolution life-cycle is considered relevant to be monitored and recorded by the organisation.



Sub-entities	CARE ACTIVITY	Activity which intends to improve or increase knowledge of the conditions of a SUBJECT OF CARE

	NON-CARE ACTIVITY	Activity directed towards something different than improving  or increasing knowledge of the conditions of a SUBJECT OF CARE

		



Essential attributes

Class of type of activityies (i.e. CARE ACTIVITY or NON-CARE ACTIVITY)

Identifier of the subset of  Care Activity (only for types of activity of class CARE ACTIVITY)

Identifier of possible sub-classes  (when applicable)

Identifier of the type of activity

Description of the type of activity

Average cost for the execution of activitiesies of this type



Relationships with:

TYPE OF HEALTH CHARACTERISTIC	relationship: may generate [0,n]	

Specifies the types of health characteristics which may be generated though the execution of this type of activity.



TYPE OF NON-HEALTH CHARACTERISTIC relationship: may generate [0,n]

RESULT OF AN ACTIVITY 	Specifies the information -not considered by the organisation as health characteristics - which may be generated though the execution of this type of activity.



TYPE OF PROTOCOL 	relationship: is comprised in [0,n]	

Specifies the possible types of protocols into which activities of this type may be comprised.



TYPE OF PROTOCOL 	relationship: has [0,n]

	Specifies the possible types of protocols applicable for the execution of this type of activity.



TYPE OF RESOURCE	relationship: may use [0,n]

Specifies the default criteria relating to the utilisation of the various types of resources during the various phases of the life-cycle of activities of this type.

	attributes: quantity of type of resource normally used for this type of activity, rules for utilisation of the type of resource



TYPE OF SERVICE POINT	relationship: may involve [0,n]

Specifies the default criteria relating to the involvement of the various service points of the organisation during the life-cycle of activities of this type.

	attributes: role of the type of service point in the life cycle of the type of activity (e.g. requester, performer, addressee for the report, etc.), rule of involvement.



�

9.2.2.2 	Entity:	TYPE OF PROTOCOL



Definition

Concept used to classify PROTOCOLS, i.e. sets of  activities grouped by the organisation on the basis of different criteria e.g, clinical, organisational, managerial, technical.



Essential attributes

Identifier of a generic class of types of protocols

Identifier of the type of protocol

Description of the type of protocol



Relationships with:

TYPE OF ACTIVITY	relationship: is applicable to [0,n]

Specifies the possible types of activity for whose execution this type of protocol is applicable.



TYPE OF ACTIVITY	relationship: groups [0,n]

Specifies the possible types of activity which may be comprised in the execution of this protocol.





9.2.2.3  	Entity:	TYPE OF NON-HEALTH CHARACTERISTIC RESULT OF AN ACTIVITY



Definition

Concept used to classify the results which may be generated upon execution of the activities and which do not represent health data related to one subject of care.



Essential attributes

Identifier of an overall class 

Identifier

Domain of possible values which can be assumed by the individual result

Unit of measure and coding criteria adopted in the registration of the actual result



Relationships

TYPE OF ACTIVITY 	relationship: may be generated by [0,n]	

Specifies the types of activities whose execution may lead to the generation of this type of results.





9.2.2.4 	Entity:	TYPE OF SERVICE POINT



Definition

Concept, subset of type of agent, used to classify the service points into which the healthcare organisation is structured.



Essential attributes

Identifier of an overall class

Identifier of the type of service point

Description



Relationships with:

TYPE OF ACTIVITY 	relationship: may be involved in [0,n]	

Specifies the types of activity during whose life-cycle service points of this type may be involved, and the relevant involvement criteria.

	attributes: role of the type of service point in the life cycle of the type of activity e.g. requester, performer, addressee for the report, rule of involvement.







9.2.2.5 	Entity:	SERVICE POINT



Definition

Subset of agents, representing a functional aggregation in the healthcare organisation, which is clearly identifiable, capable of executing a certain set of activities and able to be scheduled according to certain criteria



Essential attributes

Identifier of the service point

Description of the service point



Relationships with:

ACTIVITY 	relationship: is involved in [0,n]	

Specifies the individual activities during whose life-cycle the service point has been involved, with the relevant involvement reason.

	attributes: role of the service point in the life cycle of the activity (e.g. requester, performer, addressee for the report, etc.)



REQUEST 	relationship: receives [0,n]	

Specifies the requests received by the service point.



REQUEST 	relationship: makes [0,n]	

Specifies the requests made by the service point.







9.2.2.6 	Entity:	ACTIVITY



Definition

Something which is consciously done, in order to achieve particular results.



Essential attributes

Identifier of the activity

Status of the activity in its life-cycle

Date and time of the request 

Date and time requested for the execution

Date and time of the actual starting of the execution of the activity

Date and time of the completion of the execution of the activity

Date and time of completion of the reporting of the activity

Signature of the individual who has requested the activity

Signature of the individual who has executed the activity

Actual cost of execution

Reason for the execution of activity

Level of urgency in the execution of the activity 

�

Relationships with:

ACTIVITY 	relationship: is related to [0,n]	

Specifies other individual activities with which the activity is related for certain reasons.

	attributes: reason for the relationship between the two activities (e.g. interdiction, time dependency.)



CONTACT 	relationship: is performed during [0,1]	

Specifies the contact during which the activity has been performed. 



HEALTH CHARACTERISTIC 	relationship: generates [0,n]	

Specifies the health characteristics of a subject of care generated through the execution of the activity.



NON-HEALTH CHARACTERISTIC	relationship: generates [0,n]

RESULT OF AN ACTIVITY 	Specifies the results generated through the execution of the activity, not representing health characteristics of a subject of care.



PROTOCOL	relationship: has [0,1]

Specifies the individual protocol adopted for the execution of the activity



PROTOCOL	relationship: is adopted in [0,1]

Specifies the individual protocol in whose execution the activity has been included



REQUEST	relationship: is requested with [0,1]

Specifies the request through which the activity has been requested.



RESOURCE	relationship: uses [0,n]

Specifies the individual resources used during the life-cycle of the activity.

	attributes: planned quantity of resource to be used; actual quantity  of resource used; start date and time of utilisation; end date and time of utilisation



SERVICE POINT	relationship: involves [0,n]

Specifies the individual service points involved during the life-cycle of the activity.

	attributes: role of the service point in the life cycle of the activity e.g. requester, performer, addressee for the report.







9.2.2.7 	Entity:	REQUEST



Definition

Communication sent by one service point to an other service point, relating to the requesting of a set of activities, to be considered in their whole for clinical, organisational, administrative reasons.



Essential attributes

Identifier 

Date and time 

Textual communication

Information on the subject of care relevant for the specific request 

Organisational information related to the request

Signature of the individual who has made the request







Relationships with:

ACTIVITY	relationship: relates to [1,n]

Specifies the individual activities being requested through the request.



SERVICE POINT	relationship: is made by [1,1]

Specifies the service point which issues the request.



SERVICE POINT	relationship: is addressed to [1,1]

Specifies the service point to which the request is addressed.







9.2.2.8 	Entity:	PROTOCOL



Definition

Grouping of a set of individual activities, whose execution is mutually related for several (clinical, logistic or organisational) reasons



Essential attributes

Identifier of the protocol

Date and time of the definition

Identifier of the healthcare actor who has defined the protocol



Relationships with:

ACTIVITY 	relationship: relates to [1,1]	

Specifies the individual activity to which the protocol refers.



ACTIVITY 	relationship: includes [1,n]	

Specifies the individual activities being executed during the protocol..







9.2.2.9  	Entity:	NON HEALTH CHARACTERISTIC  RESULT OF ACTIVITY 



Definition

Result generated upon execution of an activity, which does not represent a health characteristic for a subject of care



Essential attributes

Identifier 

Status, whether final or still under validation 

Date and time of its generation 

Identification of the individual who has generated the result

Identification of the individual who has validated the result

Actual value



Relationships with:

ACTIVITY 	relationship: is generated by [1,1]	

Specifies the individual activity whose execution has generated this result.







9.3 	Functional view



For each entity defined in the structural view, the A-HCS shall provide to the rest of the healthcare information system -at least- a set of services as defined in Clause 14.



�10. 	Resource Healthcare- related Common Services (R-HCS)



10.1 	Scope



This HCS groups the services able to support the information system in the management of the classification of resources as well as of the individual resources available in the organisation, in terms of general availability and actual utilisation for the various activities carried out.



The classes of information managed by the R-HCS shall include both the description and classification of the various types of resources as well as the actual data relating to individual resources of the various types available in the healthcare centre. 



Sub-entities of resource shall include -at least-  Human resources, Locations, Equipments in case further classified in Medical devices, Generic materials, Medicinal products.



In order to provide essential information for planning activities, the R-HCS shall also provide services allowing to define time periods of interest e.g. the actual calendar, allowing to define both the planned availabilities of the various types of resources, as it is generically planned in the organisation according to its rules and procedures, and the actual availability of each individual resource for each time period of interest.



The overall status of availability in the healthcare organisation and the average cost for utilisation shall represent fundamental information to be managed by the R-HCS for each resource. 







10.2 	Structural view



10.2.1 	Conceptual diagram





�



Figure 5: 

Conceptual schema of the essential information managed by the Resource Healthcare Common Services





�

10.2.2  	Specification of the individual entities



10.2.2.1 	Entity:	TIME PERIOD



Definition

Concept used to define the time periods relevant to the organisation for planning purposes



Essential attributes

Identifier 

Descriptive data



Relationships with:

RESOURCE 	relationship: availability [0,n]	

Specifies the actual availability of  the individual resources in the time periods considered as relevant by the organisation.

	attributes: quantity and unit of measure of resource available in the time period.



TYPE OF RESOURCE 	relationship: planned availability  [0,n]	

Specifies the default planned availability of  the various types of resources in the individual time periods considered as relevant by the organisation 

	attributes: quantity and unit of measure of type of resource planned to be available in the time period.







10.2.2.2 	Entity:	TYPE OF RESOURCE



Definition

Concept used to classify whatever is used in the organisation for carrying out ACTIVITIES



Sub-entities	HUMAN RESOURCE:	Any individual collaborating in the healthcare organisation under whatever type of administrative agreement and condition for the direct or indirect provision of healthcare services and/or for the generic execution of activities.

	MEDICINAL PRODUCT:	Any product intended to be administered to human beings or animals for treating or preventing disease, with the view of making a medical diagnosis or to restore, correct, modify physiological functions.

	EQUIPMENT:	Any instrument, apparatus, appliance, material or other article individually serialised and identifiable through an unique identifier, installed and/or used in the healthcare organisation.

		One particular subset of Equipment shall be represented by MEDICAL DEVICES, defined as:

		‘Any instrument, apparatus, appliance, material or other article, whether used alone or in combination, including the software necessary for its proper application intended by the manufacturer to be used for human being for the purpose of diagnosis, prevention, monitoring, treatment or alleviation of disease, diagnosis, monitoring, treatment, alleviation of or compensation for an injury or handicap, investigation, replacement or modification of the anatomy or of a physiological process’

	LOCATION:	Any area or volume in space, considered to be relevant by the healthcare organisation for various reasons with respect to the delivery of healthcare services and/or the generic execution of activities 

	GENERIC MATERIAL:	Any type of material relevant for the organisation with respect to the execution of its daily activities, not classifiable under the other types of resource. 





Essential attributes

Identifier of the class of type of resource, formalising the specific sub-entity 

Identifier of a possible sub-class 

Identifier of the type of resource

Descriptive data

Quantity and unit of measure available in total

Average unit cost 



Relationships with:

TIME PERIOD 	relationship: planned for [0,n]

	Specifies the default planned availability of  the various types of resources in the individual time periods considered as relevant by the organisation.

	attributes: quantity and unit of measure of type of resource planned to be available







10.2.2.3 	Entity:	RESOURCE



Definition

thing used in or by the organisation in carrying out  individual ACTIVITIES



Essential attributes

Identifier of the resource

Descriptive data

Cost of the utilisation 

Status of availability



Relationships with:

TIME PERIOD 	relationship: is available during [0,n]

	Specifies the actual availability of the resource in the individual time periods defined to be relevant by the organisation.

	attributes: quantity and unit of measure of resource available.







10.3 	Functional view



For each entity defined in the structural view, the R-HCS shall provide to the rest of the healthcare information system,  -at least, - a set of services as defined in Clause 14.

�11. 	Authorisation -  Healthcare related Common Services  (AU-HCS)



11.1 	Scope



This HCS groups those services allowing to describe the authorisation of individual users of the system, with respect to the access to various data elements, and the execution of  different functionalities provided by the system.

The information managed by the AU-HCS shall include the description of the individual users authorised to access the information system, the description of the functionalities provided by the various servicecomponents of the system and the specification of the individual functionalities allowed to each user. As for the other Healthcare Common Services, such basic information may be extended with additional data defined according to the specific requirements of the individual organisation, as well as also taking into account other applicable national and international regulations and standards.







11.2 	Structural view



11.2.1		Conceptual diagram





�



Figure 6: 

Conceptual schema of the essential information managed by the Authorisation Healthcare Common Services



�

11.2.2  	Specification of the individual entities



11.2.2.1 	Entity:	CONTROLLED ELEMENT



Definition

This entity provides the classification of the elements of the systems -e.g. data elements, functionalities, devices-  for which authorisation mechanisms are defined by the healthcare organisation and access to which is subject to the terms set out in one or more TYPES OF AUTHORISATION. 



Subsets	CONTROLLED FUNCTIONALITY	Function provided by a COMPONENT OF THE SYSTEM access to which is subject to the terms set out in one or more Types of Authorisation.

		Sub-type: GRANTING OF AUTHORISATION:	

		Class of controlled functionalities having as effect the definition and/or the granting of authorisations on other controlled functionalities and/or information elements

	CONTROLLED INFORMATION	Element of information present in the healthcare information system access to which is subject to the terms set out in one or more Types of Authorisation.



Essential attributes

Identifier of an overall class of controlled element, allowing to specify the possible sub-type

Identifier of an sub-class of controlled element, allowing to specify the possible sub-sub-type

Identifier of the controlled element

Specific conditions under which authorisations must be controlled 



Relationships with:

AUTHORISATION 	relationship: has [0,n]

	Specifies the individual authorisations under which the controlled element may be accesses.

	attributes:  specific rules according to which the controlled element may be accessed under this authorisation



TYPE OF AUTHORISATION 	relationship: has [0,n]	

Specifies the general criteria of the organisation according to which one controlled element may be accessed under the various types of authorisations.

	attributes:  general rules according to which the controlled element may be accessed under this type of authorisation e.g. execute, read, modify, delete and  other rules depending on the type of element and on local or legal regulations.



COMPONENT OF THE SYSTEM 	relationship: provided by [1,1]	

Specifies the component of the system which is responsible for the controlled element (i.e. provides the controlled functionality or manages the controlled information element).







11.2.2.2 	Entity:	TYPE OF AUTHORISATION



Definition

Concept to define the criteria according to which CONTROLLED ELEMENTS may be accessed by the various TYPES OF AGENT.

Essential attributes

Identifier of an overall class

Identifier of the type of authorisation 

Description of the type of authorisation

Time period of validity (i.e. starting and ending date and time)



Relationships with:

TYPE OF AGENT 	relationship: relates to [0,n]	

Specifies the default criteria according to which to the type of authorisation is granted to the various types of agents defined for the system.  

	attributes:  general rules specifying the modalities according to which the type of authorisation may be granted to the type of agent.



CONTROLLED ELEMENT 	relationship: relates to [0,n]	

Specifies the default criteria according to which one controlled element may be accessed under a certain type of authorisation.

	attributes:  general rules specifying the modalities according to which the controlled element may be accessed under the type of authorisation (e.g. execute, read, modify, delete and  other rules depending on the type of element and on local or legal regulations).







11.2.2.3 	Entity:	TYPE OF AGENT



Definition

Concept used to classify the agents allowed to interact with the healthcare information system. Agents may be being either roles of individual users or computer programs.



Sub-entities	TYPE OF INDIVIDUAL USER, COMPONENT OF THE SYSTEM

Subset	TYPE OF SERVICE POINT (see A-HCS)



Essential attributes

Identifier of the classification 

Identifier of the type of agent

Description of the type of agent



Relationships with:

TYPE OF AUTHORISATION 	relationship: has [0,n]	

Specifies the default criteria according to which the applicable types of authorisation are granted to the types of agents defined for the system.







11.2.2.4 	Entity:	AGENT



Definition

Individual user or software components authorised to interact with the information system.



Essential attributes

Identifier of the agent

Description of the agent

Private identification data 



Relationships with:

AUTHORISATION 	relationship: has [0,n]	

Specifies the individual authorisations granted to the agent.







11.2.2.5 	Entity:	AUTHORISATION



Definition

Authority given to an individual agent to access controlled elements



Essential attributes

Identifier 

Description

Time period of validity 



Relationships with:

AGENT 	relationship: relates to [1,1]	

Specifies the agent to which the authorisation has been granted.



CONTROLLED ELEMENT 	relationship: relates to [0,n]	

Specifies the individual controlled elements which may be accessed under the authorisation.

	attributes: rules specifying the modality of access (e.g. execute, read, modify, delete and  other rules depending on the type of element and on local or legal regulations).





11.3 	Functional view



For each entity defined in the structural view, the AU-HCS shall provide to the other components of the healthcare information system -at least- a set of services as defined in Clause 14.

�12. 	Concept Healthcare- related Common Services (C-HCS)





12.1 	Scope 



This HCS groups the services allowing to manage vocabulary items and rules useful to  instantiate particular attributes of the objects managed by the various Healthcare Common Services.

The information managed by the C-HCS include:

terms defined in a concept vocabulary;

semantic types which are applied to classify the terms in the concept vocabulary;

types of rules which may be used to define relationships or dependencies between different entities as well as between different individual items, on the basis of particular values of their attributes;

actually defined semantic relationships;

rules which may be associated with particular entities or individual items, describing knowledge about how to manage them in actual applications.







12.2 	Structural view



12.2.1	Conceptual diagram





�

Figure 7: 

Conceptual schema of the essential information managed by the Concept Healthcare Common Services

��

12.2.2  	Specification of the individual entities





12.2.2.1 	Entity:	SEMANTIC CATEGORY



Definition

Concept chosen to stand for a specific set of subordinate concepts, considered homogeneous, and used to describe the classification entities defined in the information system.



Sub-entities:	TYPE OF ACTIVITY;

TYPE OF AGENT;

TYPE OF AUTHORISATION;

TYPE OF CLASSIFICATION DATUM;

TYPE OF HEALTH CHARACTERISTIC;

TYPE OF NON HEALTH CHARACTERISTIC RESULT OF AN ACTIVITY;

TYPE OF PROTOCOL;

TYPE OF RESOURCE;

TYPE OF SERVICE POINT;

OTHER. 



Essential attributes

Identifier of the classification attribute specifying the sub-entity

Identifier of the semantic category

Descriptive data



Relationships with:

ATTRIBUTE 	relationship: has [0,n]	

Specifies the individual attributes of the semantic category, for which particular rules and properties have to be considered..		



SEMANTIC CATEGORY 	relationship: sub-class of  [0,n]	

Specifies the semantic categories which represent super-classes of the specific one.

	attributes: rule



SEMANTIC CATEGORY 	relationship: super-class of [0,n]	

Specifies the semantic categories which represent sub-classes of the specific one.

	attributes: rule





12.2.2.2 	Entity:	ATTRIBUTE



Definition 

Property of a semantic category for which common rules and/or domain of validity are defined in the organisation



Essential attributes

Identifier of the attribute

Textual description

Rule or criteria considered relevant by the organisation



Relationships with:

SEMANTIC CATEGORY 	relationship: relates to [1,1]	

Specifies the semantic category to which the attribute belongs.	



RELEVANT PROPERTY 	relationship: has [0,n]	

Specifies the particular properties of the attribute, considered relevant in the information system.





12.2.2.3 	Entity:	RELEVANT PROPERTY



Definition

Property of the attribute -expressed through their explicit value or through a rule- considered to be relevant in the information system for clinical, organisational, technical purposes.



Essential attributes

Type 

Explicit value which may be accepted

Rule for calculating the value



Relationships with:

RELEVANT PROPERTY 	relationship: is related to [0,n]	

Specifies the other properties related to the current one due to different possible reasons (e.g. semantic aspects, organisational, clinical, etc. reasons). 

	attributes: type of relationship expressed through an adequate formalism



ATTRIBUTE 	relationship: relates to [1,1]	

Specifies the attribute to which the property relates.



12.3 	Functional view



For each entity defined in the structural view, the C-HCS shall provide to the rest of the healthcare information system, - at least,- a set of services as defined in Clause 14.

�13. 	Additional requirements common to all Healthcare Common Services



In addition to the attributes which are explicitly defined in the structural view of its specification, the middleware shall also manage, for each instance of each entity, the following set of attributes:



one unique, permanent and unchangeable identifier of the instance;



one time-stamping attribute, defined automatically by the middleware and containing secure information on the date and time when each individual instance has been created or changed. Such information will  both be made available to the rest of the information system and also used by the middleware to ensure the consistency and integrity of the updates of the individual data;



one attribute, defined automatically by the middleware, specifying the date, time and identifier of the agent which has entered the instance;



one attribute, defined automatically by the middleware, specifying the date, time and identifier of the agent which has performed the most recent modification in the instance;



one attribute capable of containing free textual data, usable, for example, for comments or other textual information.







14. 	Common functional characteristics of the Healthcare Common Services (HCS)



For each entity defined in the structural view of the various HCS, the healthcare middleware layer shall provide the rest of the healthcare information system with a set of services allowing, at least, the following functionalities:

retrieval of  a list of instances of the entity, specified on the basis of different selection criteria defined through conditions on the attributes of the entity or  on the relationships the entity has with other entities;



maintenance of one instance of the entity, i.e.:

retrieval of the full set of information of one instance;, 

entering of a new instance;, 

modification of the attributes of one already existing instance;, 

deletion of one instance;.



retrieval of the list of the instances related to one instance of the entity; for each relationship connected to the entity;,



maintenance of one already existing instance for each relationship connected to the entity.





�

15. 	Additional capabilities for the Healthcare Common Services 



This clause identifies a set of requirements applicable to all Healthcare Common Services, in addition to those which have already been defined. 

 

The relevance of such individual requirements in the actual healthcare information systems varies according to the characteristics of the healthcare organisation and according to the level of relevance that is given to the different aspects in individual scenarios. As a consequence, the presence of such capabilities cannot be considered mandatory for all implementations but is nevertheless recommended in order to increase the reliability of the overall healthcare information system. 



It should also be noted that several of these requirements should depend and be based on other standards:



a)	Archiving

	For each entity and for each relationship, it should be possible to specify whether all or part of the information is subject to archiving, with the relevant time period for which the information must be made available;



b)	Logical deletion

	For each entity and for each relationship the performance of two different types of deletion of individual instances of managed concepts should be allowed: 

 - 	the 'physical deletion', consisting of the removal of the instance from the stored information;

 - 	the 'logical deletion', consisting of marking the instance as 'inactive', without physically removing it from the stored information;



c)	Security capabilities 

 - Authentication

The healthcare middleware layer should be able to verify the identity of the agent requesting the service:;



 - Authorisation

The basic mechanisms describing the users authorised to access the system and perform various functions are provided by the services of the Authorisation Healthcare Common Services. However, in emergency situations each component of the information system should be able to by-pass or over-rule the authorisation rules defined by the Authorisation Healthcare Common Services and execute the requested services, nevertheless recording the occurrence;



 - Logging of services

The healthcare middleware layer should be able to maintain and make available for a certain period of time, a log detailing all services which have been executed, with the identification of the agent requesting it.

�Annex A (informative) 

Conformance to the Healthcare Information System Architecture





A.1 Overview



Conformance criteria reflect the open and modular characteristics of the architecture, with a view to facilitating both the gradual development of software products conformant to the HISA and  the incremental evolution of already existing systems towards the standard.

 

It is again pointed out that it is beyond the scope of this standard to detail the characteristics of the architecture up to a level allowing the direct integration of physical software modules in the context of working computer systems. The objective of the present exercise is the identification of the fundamental common services of the healthcare information system and of their mutual interactions up to a conceptual level.



As a consequence, the conformance criteria defined in the present standard do not dictate any physical interfacing mechanism concerning the interaction between the various components, but simply state that such mechanisms must be explicitly described in a non-ambiguous way in the documentation of the software modules conforming to the HISA.







A.2 Software module conformant to HISA



The conformance of one software module as Óconformant to the HISAÓ defines the capability of such a module to be integrated, from functional and information viewpoints, with the rest of the information system. 



In order to facilitate the gradual convergence towards the standard, the conformance of the software module is defined with respect to each individual Healthcare Common Services, and is measured against the capability of the software module to exploit one or more of groups of common services provided by the middleware.



The criteria defined in this clause apply both to the applications and to components of the middleware providing common services.1



In order to be qualified as ÓConformant to the architecture with respect to Healthcare Common Services 'x'Ó, the software module will need to comply with the following provisions:



1.	Any time the software module has to manage the information and the functionalities supposed to be supported by Healthcare Common Services 'x', the software module refers to that Healthcare Common Services;



2.	The software module relies on the fact that the  information managed by Healthcare Common Services 'x' conforms to what is specified in the present standard in the section relating to the structural view  of Healthcare Common Services 'x';



3.	When invoking the services provided by Healthcare Common Services 'x' the software module uses a set of interfaces which, in terms of scope and functionalities, can be individually mapped to the services specified in the present standard in the section relating to the functional view of Healthcare Common Services 'x'.

Such interfaces will be documented in detail in the documentation material supplied together with the software module itself.



If the software module is conformant with all Healthcare Common Services defined in this standard, then the software module is defined as ÓFully Conformant with the HISAÓ.



The individual Healthcare Common Services to which the software module is conformant are explicitly declared in any reference to the conformance of the software module with the present standard.





�A.3 Software module providing Healthcare Common Services conformant to HISA



In order to be qualified as ÓSoftware module providing Healthcare Common Services 'x’ conformant to the HISAÓ a software module conforms to the following provisions:



1. 	The software module consists of one or more elements, clearly identifiable and installable in the context of the overall information system, according to the technological and configuration criteria of the individual installation.



2.	The software module provides a set of services usable by the rest of the information system.



3.	The information managed by the software module includes, without being limited to them, all concepts, and for each concept all attributes, which are specified in the present standard in the section relating to the structural view of Healthcare Common Services 'x'.



4.	The services provided by the software module to the rest of the information system include, without being limited to them, all functionalities which are specified in the present standard in the section relating to the functional view of  Healthcare Common Services 'x'.



5.	The services provided by the software module may be invoked by the rest of the information system, through interfacing mechanisms explicitly specified in the documentation material supplied with the  software module.

	The interfacing mechanisms for interacting with the software module are documented in a non-ambiguous way up to a level of detail suitable to allow technical professionals to design, develop and install software modules, capable of interacting correctly with the software module through the services it provides.  Such documentation shall include:

a.	The ways according to which each individual service of the module can be invoked by any generic component of the information system;

b.	The data that the component has to provide as input to the module, with the specification of the relevant formats, domains of validity and other constraints;

c.	The data that the module will return to the external component upon completion of the requested activities;

d.	The applicable error conditions, with their relevant error codes.





These conformance specifications define the compliance of the software module to the architecture with respect to the capability of the software module to represent one Healthcare Common Services of the middleware, by supporting the rest of the system through the services specified in the appropriate sections of the HISA.





In addition to the above conformance specification, each software module qualified as providing Healthcare Common Services 'x'  also formalises its capability of interacting with the other services of the middleware, by declaring its conformance to each  Healthcare Common Services, according to the rules defined above.



�A.4 Form for the declaration of conformance 



On the basis of the conformance criteria defined above, the following form is proposed for the specification of the conformance of a generic software module to the standard architecture.









Standard Healthcare information systems architecture



Conformance specification of one software module

��Software module





<identification data of the software module>





����Applications����Layer of the architecture in which the�Generic Common Services����software module is positioned �Healthcare  Common Services�����Bitways����If the software module has been declared as 

‘Module providing Healthcare Common Services’��Specify which group of Healthcare-specific Common Services (HCS) is provided by the software module ���

If the software module has been declared as an

‘Application’ or ‘Module providing Healthcare Common Services’��Specify to which group of Healthcare Common Services the software module is conformant���Conformant ( YES / NO )��Subject of care - related Healthcare Common Services���Health Ccharacteristics - related Healthcare Common Services���Activityies - related  Healthcare Common Services���Resources - related  Healthcare Common Services���Authorisations - related  Healthcare Common Services���Concepts - related  Healthcare Common Services���

�Annex B (informative):

Classification criteria for the applications



Due to the diversity of healthcare organisations and user needs, a major objective of the information system allows individual users to select those applications most suitable for their needs, at the same time ensuring their integration and interworking according to the requirements of the overall healthcare organisation.



As a consequence, the specification of the characteristics of the applications is irrelevant with respect to the overall architecture of the healthcare information system and is outside the scope of the present standard.   



Nevertheless, in order to facilitate the planning, implementation and comparison of systems actually installed in live environments, it is recommended that the scope and  functionalities of the applications be described according to a functional classification, based on the types of user activities that they support, and not on the specific units of the organisation where the applications are supposed to operate. 



It is stressed that this approach aims simply at facilitating the harmonisation of the architectural description of the live systems, by describing their architecture as a set of homogeneous elements individually supporting homogeneous groups of user activities, in a way which is independent of the specific organisation of the healthcare centre.



The physical applications installed in the various information systems of different centres may obviously cluster a set of different  functional areas, grouped and organised according to the specific requirements of those individual centres.



According to such an approach, the following six application areas represent an example for the possible classification of applications in the healthcare information system:



1.	Patient management

	which clusters those clinical and organisational activities relating to the identification, registration and tracking of a patient in the healthcare centre, including the movement between different units and scheduling of services, as well as the collection and communication of summary data exchanged with other centres over the territory, for statistical and epidemiological purposes.

	Such activities may operate both at centralised level, for the whole healthcentre, and at the level of each individual unit of the healthcare organisation;



2.	Medical care

	which clusters the activities performed by physicians directly related to prevention, diagnosis, treatment and follow-up of both in- and out-patients.

	In this respect, the overall medical area can be detailed in the following main specific classes of activities:

ambulatory care;

in-patient care at a different level of complexity, from intensive to specialised and ordinary care;

emergency care;

home care.

�

3.	Nursing

	which includes all activities performed by nurses both in supporting patients with activities that contribute to the patientÕs health or recovery and  in supporting physicians and other clinical professionals to carry out the medical care plan.

	In this respect, the overall nursing area can be detailed in the following main classes of activities:

wards;

emergency;

surgical care;

recovery;

ambulatory care;

one-day clinic;

home care.



4.	Medical support

	which clusters those diagnostic and healthcare-related activities performed upon the request of other healthcare actors in relation to the medical care planning established for each patient.



	Medical support is composed of several different sub-areas such as clinical services including laboratories or services devoted to in vivo or in vitro examinations for diagnostic or therapeutic purposes, imaging services, cardiology, pharmacy, social services;



5.	Ancillary services

	which includes those activities that are not directly related to the clinical caring of the patient but which are necessary for the general functioning of the healthcare centre;



6.	Organisation and management

	which groups the administrative and managerial processes and mechanisms for policy making, planning, implementing, monitoring and evaluating the overall functioning of the healthcare organisation.



	The activities performed can be classified in two different types:

Strategic management

planning;

optimisation of costs;

services and acquisition;

security policy.



Operational management

organisation;

personnel;

buildings;

finances;

security management.







�Annex C (informative):

Tutorial



The architecture for healthcare information systems seeks to represent a practical tool, usable by decision makers, system developers and healthcare professionals for the analysis, comparison, planning, and high-level design of information systems based on the characteristics of openness and modularity whilst being capable of facilitating the integration and evolution of existing heterogeneous systems.



In order to facilitate discussion and utilisation of the standard by different types of users, each with individually different cultural backgrounds and points of view, the Project Team has considered it useful to include this section in the document, to facilitate the achievement of a common language and an understanding of the rationale, objectives and possible utilisation of the architecture.



The primarily technical nature of an information system architecture cannot be underestimated. It is not in the scope of the Healthcare Information Systems Architecture to define criteria or methodologies on how to build the architecture of generic information systems for which other standards and text-books already exist. By using methodologies widely accepted in the Information Technology industrial and research community, the Healthcare Information Systems Architecture defines a set of provisions specific to the architecture of  information systems in the healthcare domain, in order to facilitate the comparison, planning and integration of  information systems supporting  healthcare activities.



Therefore, a basic technical background of generic system architectures, information and processing modelling and technical configurations is needed by the reader to understand fully all aspects of the document, mainly the conceptual specification, as well as to map onto the architecture in practice.



The annexe is structured into the following main sections:

C1	Why a common architecture for healthcare information systems?

C2	Rationale of the standard specification

C3 	The Architecture

C4 	Dependencies and interactions between the individual Healthcare Common Services.

C5 	Rationale of the conformance

C6	Highlights on the practical implications 

C7	Additional architectural standards, already identifiable to complement HISA 

C8 	Questions and answers

C9	Examples of representation with different notations of the conceptual schemas presented in the structural views 



C1	Why a common architecture for healthcare information systems?



C1.1 Commonalities in the requirements of Healthcare Information Systems in various European countries



By nature, the healthcare organisational structure in all European countries is distributed, being a geographical spread of centres at different levels of complexity: from general hospitals down to individual GPs. The ultimate objective of such a structure builds a network of complementary centres such as hospitals, laboratories, ambulatory treatment centres, co-ordination centres,  spread over the territory, as schematically shown in Figure C1, to meet effectively the healthcare needs of the population in the area and provide seamless care. 



Furthermore, continual changes in demography and social conditions, due to the ageing of the European population, suggest an increase in such a decentralisation approach for healthcare services in the future. The importance of home care, ambulatory care and long-term nursing care will also increase with respect to the importance of the role of hospitals, which will tend to be highly-qualified centres for short specialised treatment.



In such a scenario, the various structures operating are characterised by a high degree of heterogeneity and diversity from organisational, logistical and clinical perspectives. Despite the fact that each individual centre is autonomous and devoted to the delivery of a particular set of services, they are mutually inter-dependent and need to interwork to ensure the effectiveness of their activities, in terms of prevention, caring and costs. 



In addition, it can be considered that the structure of the individual healthcare centre, not only the hospital, is evolving from a vertical, aggregated organisation towards the integration of a set of specialised departments. These departments are characterised by diverse logistic, organisational and clinical requirements and aspects, even if they must interact and co-operate for the effective working of the whole structure.



It must be stressed that such integration objectives not only relate to clinical aspects, but also to the need to support management activities, with a view to monitoring, assessing and optimising the effectiveness of the health services provided, to be evaluated not only from the viewpoint of costs, but also quality. This evolution is 



also demonstrated by the changes being introduced in many European countries with respect to the criteria for the funding of healthcare centres, moving from a simple reimbursement of historical costs, towards a tariff-based payment of individual treatments.







�





Figure C1: The different levels of the territorial organisation of the healthcare structure





C1.2 The integration need for healthcare information systems



Following refinement and evolution of the characteristics of the organisations as well as changes in technology, the local and territorial healthcare information systems have significantly evolved during the past years as schematically shown in Figure C2.



The first generation of healthcare information systems was mainly concerned with administrative and accounting issues, i.e. payroll, warehouse, general ledger, and was structured as a set of batch procedures, highly proprietary and with very limited capabilities of exchanging data.



With the second generation of information systems, the scope has been extended to the support of a limited set of activities, mainly admission and some diagnostic services, related to the patient. The concept of integration between procedures has been introduced, with the aim of improving the effectiveness of the overall organisation and individual units, through a better exploitation of the integrated information history available in the healthcare organisation. 



The third generation which is now becoming mature aims at finalising and evolving the integration process introduced by the previous generation. It puts the focus on the patient needs and professional aspects, in order to construct, incrementally, a homogeneous and consistent set of information common to the whole organisation whose objective is evolving from isolated support to the individual units to the optimisation of the cycle of activities related to the care of the patient.



Thus, the structure of the information system has changed from a set of autonomous fragmented procedures, first generation, to a closed proprietary block of functionalities, second generation, up to the modular, distributed and open environment which represents the objective of the current third generation of information systems.



The main goal of this approach enables individual modules to interact through public and stable interfaces; as a consequence no proprietary solutions will exist and individual products may be selected, evolved and maintained independently even by different suppliers, thereby ensuring the integration of the complete system from the technological, information and functional viewpoints.



In this respect, it is worth pointing out how several attempts have been made in all European countries just to meet the evolving requirements of healthcare organisations through the extension of integrated, proprietary information systems, either imported from outside or developed in-house. All such attempts have almost always failed due to the intrinsic impossibility of a unique solution to fit all the diversified needs of the different healthcare centres and, within the specific centre, of the different units. In fact, the diversity of the individual hospital organisations, the complexity and variety of the clinical and organisational protocols as well as the many and multiple preferences of the individual users make it almost impossible to envisage a unique, "monolithic" system which can  effectively be used in the whole structure. 



However, a number of applications, individually specialised to specific aspects and needs, are available on the market, and installed in individual units of various healthcare centres, to support local needs. These applications are mutually isolated and incompatible and cannot be effectively integrated to support the overall organisational requirement of the centre. Nevertheless, they represent an important existing investment and must be integrated in the overall environment. 
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Figure C2: The evolution of healthcare information systems





The possibilities which are currently offered by technology make the physical connection of different systems relatively easy, even if heterogeneous and running on different environments. However, such connections just relate to technical aspects and do not provide any contribution to the real inter-operability and inter-working of the systems from the point of view of application-oriented support to user needs. 



The major and most urgent need of healthcare information systems is therefore the definition of standards enabling the interworking of different and heterogeneous applications, letting them behave together as an integrated system towards the environment, even if they have been developed at different times, by different vendors and with different technologies. Only by meeting this need will it be possible to construct, incrementally, healthcare information systems, both for the individual centres and for whole healthcare organisations, as an open federation of autonomous but interworking systems, capable of meeting the following two objectives:



to provide optimised support to the specific needs of the individual centres and units which are intrinsically different from the organisational, clinical and logistical viewpoints, by enabling different vendors to offer specialised applications and allowing the users to select the most effective solutions for their needs;



to ensure the overall integration of the organisation, which is necessary to ensure the correct functioning of the overall complete centre, permitting the different units to co-operate on the basis of a substantial functional and information consistency, both with respect to the treatment of patients and to managerial and organisational requirements.



The previous considerations lead to the identification of the following constraints and requirements for information systems of healthcare organisations:



for descriptive purposes, the healthcare organisation may be modelled as a federation of partially autonomous centres, individually structured and optimised according to local and specific regulations and need;



the same federative model can also be used for the description of individual centres, individually consisting of a federation of organisational elements having a certain level of autonomy;



the individual organisational elements, both complete centres and also individual areas of the single centre, must be supported in an optimised way, depending on the local characteristics and requirements. In addition to that, the various organisational elements must be able to co-operate and interwork.



A number of applications, effectively supporting specific needs of the individual organisational elements, are already available on the market. Furthermore, a number of systems are already operational in healthcare centres.



On the basis of these considerations, it can be stated that the main objective for the Healthcare Information System provides the facilities for the interworking and co-operation of different applications, even if they already exist or are provided by different vendors at different times. 



It should be emphasised that the interworking of different physical systems is now sufficiently well defined for it not to be regarded as a major obstacle. This is easily ensured by compliance with the appropriate de facto and de jure standards. Such interactions enable different systems to exchange sequences of 'bits' without any real contribution to the co-operation of the systems, which implies the capability of the individual components to interpret and process automatically the information being exchanged, as well as securing the integrity and consistency of the whole information system with respect to the needs of the overall healthcare organisation.





C1.3 The strategic role of the architecture for the integration and evolution of Healthcare Information Systems



As has been discussed before, enabling different systems to interwork and be integrated represents the most urgent and strategic need for healthcare organisations. It must be stressed that such integration cannot just be limited to the sole capability of exchanging streams of bits which,  due to the possibilities offered by commercial products presently available on the market, is already a trivial task for systems running on different technologies and largely disseminated over a wide area.



The integration which is now necessary is made possible by different systems co-operating according to the overall requirements and workflow of the whole healthcare organisation, both at local and regional level.  This is achieved by invoking mutual processes and by being able to analyse, understand and process a common set of clinical, organisational and managerial information. The aggregation of the individual systems which are present in the healthcare enterprise even if supplied by different vendors, running on different technologies and supporting different users activities must definitely be able to behave as a single system with respect to the overall functioning of the organisation. In a word, they must fit into a consistent and comprehensive architecture. 



The American Heritage Dictionary defines the word ”architecture” as 'Orderly arrangement of parts; structure'.  



As a consequence, the goal of an information system architecture is to decompose the structure of the whole system into a set of components, each of them clearly identifiable in the overall structure and described in terms of its objectives, scope and interactions with the rest of the system.



From the practical point of view, the main objective of such decomposition is to simplify and to make more reliable and cost-effective the various phases of the overall life-cycle of the information system, from planning, to design, to development and maintenance activities.  In fact, once the characteristics of each component are defined in enough detail, it becomes possible to modify  and even replace individual pieces of the system without any need to change other parts of the whole picture, as shown in Figure C3.



Only in such a way will it be possible to meet the strategic requirement discussed before, i.e. implementing an open system, where each user or organisation will be allowed to select the solutions most appropriate for their needs, while ensuring the functional and information consistency of the whole healthcare organisation. 
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Figure C3. The architecture as an instrument for ensuring the modularity of the information system



Such considerations are not only valid for the implementation of new systems but also for the evolution of existing systems, many of which are based on proprietary solutions. In fact, on the basis of the overall decomposition provided by the architecture, it will be possible to proceed incrementally, both by substituting parts of the existing system with new, more effective components, and by complementing the functions already available with new capabilities implemented with new modules, as indicated in Figure C4.  
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Figure C4: The evolution strategies for a system on the basis of the architecture





On the basis of these considerations, it can be stressed that the architecture represents a template for the analysis of existing systems and the planning of new ones;  it does not represent a final design, nor does it prescribe one specific process to design a system.  

 

Thus, the following main requirements can be identified for any type of architecture: 



- 	to promote systemsÕ composition, implying viewing products and legacy systems as components;



-	to promote the interoperability, considering factors such as autonomy, demarcation of subsystems, 

	information exchange, and co-ordination;



- 	to facilitate the mapping of the various components with the organisational/business context;



- 	to reflect the relationships and dependencies of the business functions it is intended to support;



- 	to help determine the critical components in an information system design, i.e. identify those components whose  failure would seriously jeopardise the overall functioning of the system.



An additional general requirement is that the architecture should also make it explicit how and where different types of standards fit into the overall framework. 



Finally, it is important to stress that the architecture should not prescribe a certain organisational form, rather, it should allow system structures that may align to different organisational structures. A federated architecture does not dictate a specific organisational structure, it provides a flexibility for the structuring of systems so that the information technology infrastructure may follow the adopted organisational structure. 





C1.4 Users and uses of the architecture



The implementation, evolution and maintenance of information systems capable of meeting such objectives in the practical environments of live healthcare organisations is not only a technical exercise, but also implies the synergistic co-operation of different types of actors, including organisational and clinical actors. The standard architecture aims at presenting a practical tool, usable by different types of users, described below, involved with different responsibilities during the whole life-cycle of the information system:



Suppliers	

to plan and design consistent information systems, meeting the actual requirements of healthcare organisations and capable of interworking in a generic information system;



Consumers	

at managerial level

- 	to plan the implementation and evolution of the Healthcare Information System at strategic level according to organisational goals and requirements;

- 	to validate the compliance of different solutions with respect to the needs of the organisation;

- 	to facilitate the selection of different  but integratable products;



at operational level

- 	to provide an active contribution to the technicians in the specification of the requirements for the system;

- 	to assess the basic compliance of individual solutions with their specific requirements.



In addition to these, the following general aims for the standard architecture can be identified:

to provide a comprehensive and consistent, even if preliminary, framework for the integration of the two main foci of development, research and standardisation activities: patient treatment and management of the organisation;



to define the scope of a set of subsequent fundamental standards, each capable of detailing the components of the architecture to a level permitting the physical connection of different products in an open environment.





C1.5 Methodological principles for the specification of the architecture 



Despite being obvious, it is emphasised again that the management of the overall life-cycle of the information system is a very complex affair, involving several types of responsibilities, not all of which relate to pure technology issues. Consequently, in order to present a practical tool that is really usable to achieve objectives discussed in previous sections, the description of the system, i.e. the architecture, must be organised in a modular way, through a number of sections, mutually consistent and complementary, but individually addressing specific aspects of the system and in a form suitable for use by the different intended users.



It has already been said that the architecture aims at decomposing the overall information system into a number of components, self-consistent and individually responsible for supporting a set of specific, homogeneous requirements. The first step, therefore, is to define a criterion by which to classify individual components with respect to their scope in the frame of the overall information system. The rationale adopted for this purpose by PT1-013 conforms to criteria largely accepted in the modern information technology community: integration of the technological aspects, integration of the application, i.e. information and procedural aspects, and support to the specific activities of the individual users.



Such a basic classification represents the first level of definition for the overall architecture, providing the fundamental criteria and guidelines for carrying out any further specification  ensuring the comparability and the consistency of the scope of individual activities. It is also clear that this level of specification, even if essential, is much too generic to satisfy the objective of the standard architecture of facilitating the integration and the interoperability of different healthcare systems. 



To contribute to the integration and interoperability of different systems it is necessary to describe the characteristics which must be satisfied by each component as shown, schematically, in Figure C5. It is stressed that the description of any generic component will not have to address its internal structure, but will simply formalise the external behaviour of the component, in terms of scope, information managed and means and types of interaction with the other modules of the information system.



For the purposes of identifying a consistent framework for structuring the specification of the individual components in a consistent way, two main axes of reasoning can be identified: the level of abstraction and the view:



the level of abstraction identifies the detail according to which the system is described. At a higher level of abstraction it is possible to perceive a larger part of the system, depicting just the fundamental aspects and not the specific details. When the level of abstraction decreases, a larger number of details can be perceived, but the complete overview is progressively lost;



a view is when, in parallel, at each level of abstraction, different aspects of the system can be analysed at different levels of detail.

According to methodologies widely accepted in the information technology community, there are four levels of abstraction, i.e. strategic, conceptual, logical and physical, and five views, i.e. enterprise, structural, functional  engineering and technological, which are necessary for a comprehensive and complete specification of any generic system.



The scope and the objectives of each level of abstraction can be summarised as follows:



Strategic specification

This level of abstraction is mainly addressed to decision makers and healthcare professionals and provides an overview of the fundamental objectives, characteristics and requirements of the Healthcare Information System, up to a level suitable for understanding its major capabilities and planning its implementation;



Conceptual specification	

Starting from the strategic specification, this level of abstraction refines the description of the system by detailing the concepts through formal and non-ambiguous descriptions, expressed through models and criteria independent from any specific technological environment and implementation solution.



Due to its characteristics of formality and completeness, but also of understandability by non-technical professionals, the conceptual specification is addressed to both healthcare professionals and technicians, in order to validate the detail of the system from the user point of view as well as to represent a complete basis for further specifications.



Logical and physical specifications

These levels of abstraction are mainly oriented to technicians and developers, and refine the conceptual specification, detailing the characteristics of the Healthcare Information System with respect to the types of technological solutions, and the specific products and configurations adopted for practical implementation.
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Figure C5: The two steps of the specification of the architecture





At each level of abstraction, the characteristics of the system are described through the following five views:



Enterprise view 	

this view shows how and where the system interacts with the overall enterprise, through the identification of the envisaged users, the formalisation of their interactions and the definition of the various requirements;



Structural,  or information, view	

this view represents the system from the information point of view, by specifying the classes of information of interest, their attributes and relationships;



Functional view

this view describes the behaviour of the system, in terms of the functionalities which are made available by the system to the external world;



Engineering view	

this view describes the requirements, objectives and solutions of the system from the design and implementation viewpoint such as communication criteria, transparency mechanisms, specific algorithms;



Technological view	

this view describes the requirements, specifications and choices about the hardware and software environments, used for developing and running the system, i.e. which resources are used by the system to provide the expected services.



As has already been said, the various levels are individually oriented to different types of users and aim at serving different purposes. As a consequence, the level of formality and the specific notations used for each specification can vary greatly. Furthermore, for the specification of each specific aspect different criteria may be applicable e.g. the structural view at conceptual level could be described through Entity-Relationship, Bachman, or Object-Oriented models. Assuming that the criteria adopted are formal enough to permit a complete specification of the intended scope, meeting the objectives of that level of abstraction/view and avoiding the risk of ambiguities, the selection of individual notations is irrelevant with respect to the overall architectural specification.





C1.6 Peculiarities of an architecture representing a standard specific for healthcare information systems 



The architectural framework discussed in the previous section represents a fundamental and well-known term of reference for the specification of the architecture of any type of information system. In addition, the adoption of such guidelines for the definition of the standard architecture of healthcare information systems guarantees the consistency, scientificity and wide comprehension of the standard throughout the information technology community. 



Within such an overall framework it is, nevertheless, necessary to consider that the architecture being defined has to represent a common specification, to be applicable in the largest possible set of organisational and technological healthcare environments. As a consequence, only a subset of the whole set of specifications foreseen in the complete architectural framework will represent part of the standard, namely those levels of abstraction and those views which permit description of the system according to criteria independent of design or implementation solutions. 

 

Such clear positioning of the specification also further facilitates the usability of the standard in practice. In fact, it makes it directly possible  to extend and evolve the specification provided by the Healthcare Information System Architecture with  other views and levels of abstractions to define the specific aspects of the individual installations, getting the complete architectural specification of the individual live systems.







�



Figure C6: The scope of the standard specification with respect to the complete specification framework





With respect to the individual views being analysed in the standard certain considerations must be made. The enterprise view aims at mapping the behaviour of the system and its component with respect to the organisational requirements of the enterprise. Due to the variety of the organisational aspects in different healthcare organisations, depending also on local laws and regulations, it is obviously not possible to define any normative provision in this respect. On the contrary, it is important that the information system presents the highest possible level of flexibility in order to support naturally the organisational requirements without representing a constraint for the evolution of the organisation. For each component of the system, therefore, the enterprise view will  have only an informative purpose in the standard; to make clearer the requirements to be satisfied and the role of the component in the overall information system.



Even without envisaging any specific organisational model for the healthcare enterprise, it is possible and necessary  to detail the characteristics of each component through the specification of the classes of information which have to be managed and the interfacing mechanisms which have be provided to the rest of the system. Such specification is provided by the structural and functional views of each component, and will represent the normative part of the standard. 



Whilst considering the fundamental objective of the architecture, it is clear how the purpose of such specification must be normative. In fact, these views allow formalisation of the external behaviour of each component and, therefore, define the fundamental characteristics to be satisfied to make possible the real information and functional integration of the various pieces in the whole system as shown in Figure C7.



�

Figure C7: The need for formalising the external behaviour of each component to enable the integration and interoperability of the different modules.

�C2	Rationale of the standard specification



C2.1 Objectives



The objective of the standard architecture is to identify a common decomposition of healthcare information systems, with a view to structuring them into a set of self-consistent components, individually supporting specific requirements of the target organisation, as well as being capable of co-operating and interworking according to the requirements of the organisation as a whole.



As a consequence, the architecture is intended as a basis for the comparison, integration and evolution of the existing systems as well as for the planning and high-level design of new systems. In addition,  the fundamental objective is to ensure characteristics of openness and modularity to the system as well as the capability of providing a consistent and integrated support to all requirements of the healthcare organisation, including clinical, administrative and managerial activities.



Due to the characteristic of addressing the integration and interoperability aspects of the whole healthcare information system, the architecture also represents the fundamental term of reference in the definition of standards specific to the individual clinical, administrative or managerial sectors of the healthcare scenario, as well as ensuring the consistency and harmonisation of the two main lines of development, research and standardisation, i.e. patient treatment and management of the organisation, which still carry on in isolation and frequently conflicting with each-other.



It is emphasised that the definition of a standard architecture is neither a product specification nor a research project. As a consequence, the Healthcare Information Systems Architecture



does not specify how the architecture has to be implemented in individual cases. This is the role of industries and developers when offering or implementing actual systems;



does not  propose futuristic solutions from the organisational, clinical or technological viewpoints. This is the responsibility of research initiatives which study advanced requirements and propose innovative solutions with respect to various aspects related to the information system.



The objective of the standard is to provide a pragmatic but also scientific and consistent set of specifications, suitable for facilitating the convergence of industrial and research initiatives, towards the development of systems capable of interoperating, as well as of supporting a fundamental set of requirements, taking into account both the present reality and the main tendencies envisaged for the coming years. 



Therefore, such specifications do not necessarily need to incorporate exhaustive details of all possible requirements which could be depicted in any individual clinical, organisational or technological scenario. What is important is that the architecture clearly identifies the most important aspects which have to be present in any healthcare information system, i.e. those on which the largest consensus can be reached, without impeding the individual systems from providing additional features, needed to support specific local needs, as shown in Figure C8.



C2.2 Scope and limits of the standard 



The standard architecture first of all defines a fundamental reference structure according to which the individual components of the information system can be classified and positioned in the overall structure.



According to such an overall generic structure those characteristics specific to the healthcare information systems are then analysed and formalised. 



First of all, the fundamental goal for any information system is to provide a consistent and integrated support to the whole set of activities which are carried out by the intended users. Thus three main groups of activities can be identified in any healthcare organisation:

those activities relating to the treatment of the patient;

those relating to administration and accounting;

those relating to the management of the organisation. 
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Figure C8: The openness and modularity of the architecture 





Obviously, such activities are mutually interrelated, from the information and from the workflow points of view, both within the individual healthcare centre, and with respect to the interactions with other widespread organisations throughout the area.



Due to the importance of the patient treatment in any type of healthcare organisation, this standard is focused only on the specification of a fundamental set of components of the information system, capable of supporting aspects related to patient treatment. Such components are specified concerning their external behaviour, in terms of classes of information to be managed as well as of types of functionalities to be made available to the rest of the system. 



It is stressed that the set of components defined in the standard only represents the minimum set considered to be necessary to ensure a consistent support to the present major requirements of the healthcare organisation with respect to the treatment of the patient. It does not seek to represent a complete and final specification of all possible components of the system. 



The standard architecture is, nevertheless, open and modular, since its organisation will permit other standards to extend the present specification with the definition of additional components, both aiming at supporting other groups of activities, e.g. administration and management, and at new requirements which should come out in the future concerning patient treatment.



Figure C9 schematises the scope of the present standard, with respect to the overall scenario of the organisations involved in healthcare.



In order to ensure a wide range of applicability to the architecture in different organisational and technological scenarios, the specifications defined in this standard are independent from any specific technological environment and do not imply, either directly or indirectly, the adoption of any specific design or implementation solution.



With respect to the scope of the Healthcare Information Systems Architecture standard, the following objectives and limits apply:



A basic architectural structure is defined applicable to the information systems of any type of healthcare organisation.



According to such a common architectural structure, the standard defines provisions only for the information systems of those organisations actually providing healthcare services, and does not address the characteristics of information systems supporting other types of  organisations, such as government or finance, which may, nevertheless, be related to the healthcare scenario.



With respect to the overall set of requirements of the organisations providing healthcare services, the standard is focused on those aspects directly related to the treatment of the patient, and does not enter into particular detail regarding managerial and administrative aspects.



The characteristics of components analysed in the standard are defined up to the level of the conceptual specification, by defining the main classes of data and the types of functionalities to be provided. Such specification provides the fundamental criteria for the planning, comparison and implementation of information systems capable of interworking in a consistent way, not only in respect of the physical connection, but also in respect of the information and functional integrity. 







�



Figure C9: � in the whole scenario of healthcare actors











C2.3 Approach adopted for the identification of the architecture



The reality, reliability and practicability of the standard have been considered  fundamental objectives for the work of PT013.



The methodology adopted by the Project Team  for defining the architecture has been based on the analysis and harmonisation of the main realities already existing in the healthcare scenarios of the various countries. In addition, the main research and industrial initiatives as well as the  current political and normative tendencies 

in progress have been taken into account in order to facilitate the consistency of the standard with the overall scenario foreseeable for healthcare in the future.

	

The first step, therefore, has been an extensive survey of the situation in almost all European countries, carried out by all Project Team  members, each in their own country, through direct contact with and requests for information from the main industrial, research and government actors in healthcare. A reliable, even if high-level, understanding of the various solutions has been achieved. The various realities have been described through a set of common forms, thus enabling their analysis and comparison. It is pointed out that, according to the objective of the architecture, the aim of this study has not been the detailed specification of individual solutions, but simply the identification of those aspects which deal with issues relevant to the healthcare organisation as a whole, such as the interactions between  functional areas and information common to more than one sector. 



These inputs have then been analysed and integrated by the Project Team, on the basis of the personal experience of  various members, with a view to identifying, first of all, the overall requirements to be satisfied by the architecture and then the fundamental characteristics of the various common services both in terms of information to be managed and functionalities to be provided.



The intermediate results of this process are being monitored outside the frame of the Project Team through direct contact between Project Team members and external organisations, with a view to validating the various solutions against the external needs and getting feedback and suggestions for improving the standard. The evolutionary approach adopted by the Project Team for its work can be summarised as follows:



analysis of the existing major realities, actual IS and general recommendations, described according to the three views identified for the specification of the HISA, in order to achieve their consistent analysis and comparison, according to the scope and objective of definition of the standard.



analysis, integration and harmonisation of the characteristics of the various realities, in order to identify:

the functional areas (i.e. users) of the healthcare centre supported by the various systems;



the principles and mechanisms by which the various areas, functions and systems interoperate and co-operate, in terms of mutual functionalities and information exchanged.



identification of both the fundamental requirements for the overall architecture and the characteristics of the individual services, both in terms of information to be managed and  functionalities provided.



Continuous discussion of the intermediate results both within the CEN scenario, i.e. WG1 and with external organisations, with a view of continuously validating the proposed solutions against a larger set of actors and of getting suggestions for the improvement of the standard.



��C3 The Architecture



C3.1 Rationale - The federative structure of the Healthcare Information System 



The specification of the architecture must reflect the characteristics of the organisational environment which the information system aims at supporting. Due to its complexity and the diversities in the various European countries, the detailed formalisation of an organisational model for all healthcare enterprises would be a very complex task and one outside the scope of this standard.



Nevertheless, with respect to the definition of the architecture for a healthcare information system, it is enough to notice that, at a high level of abstraction, any healthcare organisation can be described by means of a federative model, as a set organisational components, mutually interacting for the effective delivery of services.



By refining this concept, it can be also realised that each organisational component of the healthcare enterprise has a certain level of autonomy and independence, in terms of information managed and activities supported, which can vary according to the specific organisational, clinical and logistical characteristics of the individual centre and, even within the same centre, according to the specific aspects of the individual units. 



Together with such local characteristics and the needs of the individual organisational components, the need of correct functioning for the healthcare centre as a whole, with respect to the capability of interworking between the individual units for clinical, organisational and managerial purposes, must be considered as well as the definition and management of procedures and information of paramount relevance for the whole organisation. 



The organisational characteristics discussed above are naturally to be reflected in and supported by the architectural characteristics of the information system. 



Accordingly, CEN/TC251/PT1-010 has defined a basic ÓConceptual Architectural FrameworkÓ (prENV 12443) structured in three layers:



Bitways layer	providing the basic technological infrastructure, capable also of supporting network and distribution requirements when appropriate;



Middleware layer	supporting the co-operation of the different applications;



Application layer	supporting the highest level of specialisation of  healthcare requirements.



 

Such an approach is also in conformance with the principles expressed in the document Ó Europe and the global information society - Recommendations to the European CouncilÓ (ÓThe Bangemann ReportÓ), which identifies that 'interconnection of networks and interoperability of services and applications are recommended as primary Union objectives', and outlines the opportunity of establishing sets of common services, as one of the means to facilitate this goal.



Figure C10 shows how such layers of the architecture are related to the levels and needs of the organisation. Through this mapping, the following correspondences can be identified:



Application layer 

relates to the functioning of individual units and consists, therefore, of a set of autonomous components individually supporting the specific requirements and functionalities in the various units of the organisations;



Middleware layer 

relates to the functioning of the healthcare centre as a whole, and is therefore responsible for supporting the functional and information interworking both  of the individual applications and of the definition and management of information and procedures which are of paramount relevance to the healthcare centre;



Bitways layer 

relates to the basic technological platform for the physical connection and interaction of all components of the system i.e. both applications and common services.



In order to comply with these requirements, the overall HIS is to be described as a federation of information systems, individually responsible for the support of the  functional areas and individual organisational units. 



All systems interact with and through a set of common services, i.e. Middleware layer, responsible both for ensuring the consistent interworking of  applications and for the management of information and functionalities of paramount relevance  to the organisations. 



At the lowest level, a technological platform, i.e. Bitways layer, provides the facilities for the physical connection and interaction of all components of the system, i.e. both applications and common services, according to the characteristics of the technological environment adopted in the specific installation.





�

Figure C10:The correspondence between the levels of the organisation and the layers of the Conceptual Architectural Framework in which functional areas or units represent examples.



�C3.2 The standard structure for the architecture of Healthcare Information Systems





The architecture of any generic healthcare information system is described as a federation of heterogeneous applications, interacting and co-operating through a set of common components. Both applications and common services rely on a set of technological facilities, i.e. bitways layer, enabling the physical connection and interaction of the modules according to the characteristics of the technological environment adopted in the specific installation, as shown in Figure C11.







�

Figure C11: The overall structure of the architecture of Healthcare Information Systems  

�  applications  represent examples





The applications are to be responsible for interacting directly with the users, providing a specialised support to the various activities carried out in different sectors of the healthcare organisation. 



The common services are to be responsible for supporting the individual applications and the management of information and activities identified as relevant to the organisation as a whole.



Two main classes of common components can be identified:



 Healthcare Common Services  (HCS), which support aspects and needs which are related to the peculiar requirements and activities of the users in the healthcare business domain. They support the proper working of the HC-organisation as a whole in terms of information managed and services delivered. They establish a healthcare-specific environment in which particular components provide services which may be used by the actual application in the healthcare domain;



Generic Common Services (GCC), which support generic, technological and application, aspects and which may be common to any information system in any business domain. Depending on their individual characteristics and scope, the "Generic Common Services" may be included either in the middleware or bitways layer of the Conceptual Architectural Framework.





All types of common services represent an open and modular set of components of the Healthcare Information System. 



The specification of the Generic Common Services is outside the scope of the present standard, which aims at defining a basic set of Healthcare Common Services (HCS), which in turn represent the fundamental kernel of the HIS. Such a kernel can be extended and evolved with additional, complementary components to be identified according to the evolution of the needs of the healthcare organisation and the possibilities offered by the technological market. 





C3.3 The services specific to Healthcare Information Systems



At a high level of abstraction, the essence of any healthcare environment can be described by the following paradigm schematised in Figure C12:



In any healthcare organisation, different types of actors perform Activities, using Resources, and generating  results. 



Activities may be either, directly or indirectly, related to the needs of sSubjects of care (including patients) or to the general, managerial and organisational, requirements of the organisation. 



Depending on the type of activity which is being executed, the results of one activity may represent Health data of the patients or, simply, other data to be communicated through the healthcare organisation. 



When executing one activity, a certain quantity of several Resources is also used, comprising staff members, consumable materials, physical agents, equipment, etc.  The utilisation of each resource has its specific cost, depending on the specific resource involved and on the type of activity performed.



Different types of users are authorised to work with the healthcare information system, and are allowed to perform various activities or access the different types of information, according to defined criteria (according to the national and regional regulations, as well as to local rules and the characteristics of the individual activities and data). 





�



Figure C12: The high-level model of the activities in any generic healthcare organisation







On the basis of such an assumption, six main groups of Healthcare common services (HCS) are identified:



 - Subject of Care related Healthcare Common Services;

 - Health characteristic related Healthcare Common Services;

 - Activity related Healthcare Common Services;

 - Resource related Healthcare Common Services;

 - Authorisation related Healthcare Common Services;

 - Concept related Healthcare Common Services





Subject of Care Healthcare Common Services - Enterprise view



Patient information represents the central issue in the whole healthcare information system, relevant for almost every functional area for supporting clinical, administrative and epidemiological activities. In addition, in almost all countries, summary information on the individual patients and the services delivered to them must also be provided by  individual centres to other healthcare organisations over the territory. 



A set of common services, therefore, is fundamental in the middleware layer of the HISA to ensure the consistent storing of all patient data of relevance in the healthcare organisation, as well as to provide individual applications with a set of functionalities to retrieve and manipulate such data in a consistent way, capable of ensuring the integrity of the information.



In the overall scope of the management of basic patient data, a particular role is to be played by the identification of the patient. The presence of a unique identifier for a patient in all the services related to a healthcare structure, comprising in-patients and ambulatorial out-patients, is strongly recommended for any healthcare information system. Other mechanisms may be necessary to permit the correct identification of the patient.



The detail of information to be managed can vary in different countries and individual healthcare organisations, due to different regulations, attitudes and characteristics of the specific healthcare services provided. It is beyond the scope of this standard to define any specific detail for such information which will be specified in  individual cases, taking into account the appropriate regulations and other applicable standards.



With respect to the overall requirements to be supported by the Subject of care  Healthcare Common Services, first of all consideration has to be given to the fact that although the patient represents the majority of the cases, they can be considered a sub-group of a  more generic class of   ÓSubject of careÓ, including animals and collective groups of population. The management of such concepts is also to be supported therefore by these Healthcare Common Services. 



From the organisational and clinical points of view, these Healthcare Common Services are able to support the proper management, tracking and follow-up of the  contacts had by the patient with the healthcare organisation, either as an in- or an out-patient, as well as the clustering of various contacts into groups, i.e. the Ócases,Ó defined for administrative, clinical or epidemiological purposes. 





Health characteristic Healthcare Common Services  - Enterprise view 



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 organisation, both inside the individual centre and throughout the different centres, to provide reliable support in the care process. A set of common 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. 



It is clear, therefore, that the Health Characteristics -related Common Services cannot be limited solely to the archiving of unstructured data, but must also facilitate the rest of the healthcare information system in the computerised recognition and processing of  clinical data in order to satisfy two main needs: 

-	the presentation of data to different types of human users, according to their individual requirements and needs;



 -	the 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 activities should represent a major objective of the advanced healthcare information system, providing a major contribution towards two main goals:

- 	the improvement in quality and reliability of the treatment, since healthcare actors may have a more comprehensive and complete understanding of the scenario in which the health characteristic has been collected or generated;



 - 	the possibility of monitoring the costs and the quality of the overall organisation, by relating individual or complete results with the actual actions being executed.



Nevertheless, it cannot be underestimated that not all health data are defined through a formalised activity directly carried out inside the individual centre or relevant enough to be explicitly planned and monitored in the organisation. In fact, some health data may be received from external centres as results of external processes or  registered on the basis of daily practice. From the point of view of the information system of the healthcare organisation, such health data represent autonomous and self-consistent clinical information, only related to the patient and without any link to the other concepts managed by the information system. As a consequence, an autonomous set of common services is defined in the architecture instead of simply integrating such data as an additional object within the Activity -related Common Services.





Activity -related Common Services  -  Enterprise view



The structure of a generic healthcare centre may be described in terms of a set of service points, being organisational elements, i.e. individuals or complete units,  which represent functional aggregations each of them capable of performing certain activities.  



With respect to the complete set of requirements of the organisation, both the activities, directly or indirectly related to the needs of one patient, and those which are carried out for organisational and administrative purposes have to be considered and supported. 



Due to the objective of increasing the level of support to the healthcare actors, as well as of improving the quality of the services provided and of monitoring the costs, an important requirement of the healthcare organisation and, consequently, of the healthcare information system, is the possibility of directly relating each activity to the needs of the individual patient.



For clinical and organisational purposes, protocols can be defined by structuring sequences of elementary or complex activities mutually related, e.g. through a time sequence.



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





Through the formalisation 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 organisational 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. Such a life-cycle is formalised, therefore, through a sequence of statuses, from the initial request for the activity to its completion and reporting of the results. 



The typical life-cycle of one activity may be schematised as follows: 



 - 	on the basis of local needs as well due to requests received from outside, one actor may decide to request a set of activities from other actors of the healthcare organisations both inside and outside the centre;



 - 	for each group of homogeneous activities, a formal requisition may be sent by the requester to the service point which is supposed to deliver the services. The request details the list of the services which are requested, specifies the reasons for the requested service and includes other possible administrative and clinical information, depending on the organisation and type of activities requested;



 - 	when the provider receives the request, a communication is sent to the requester, informing them of the acceptance of the request and providing, if necessary, other information;



 - 	for several reasons it may happen that all or some of activities in the request, even if already accepted, cannot be performed by the provider, who decides to forward the whole or part of the request to a different unit, informing the original requester of the situation. Such a process may be repeated several times, especially in the case of very complex activities;



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



 - 	even if the activities are already scheduled in the delivering service point, some modifications may be decided upon either by the requester or by the service provider, concerning the actual date and time of execution. Such modifications are usually negotiated between the actors involved on the basis of their mutual requirements;



 - 	at a certain moment, usually but not necessarily according to the date initially scheduled, a scheduled activity is performed by the delivering actor;



 - 	the 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 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 finalised, the initial request can be considered completed and a formal communication is sent to the requester who formally acknowledges receipt of it.



It is emphasised that this formal and complete sequence of status 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 organisation.



When executing one activity a set of resources is used in terms of equipment including time of staff, materials and consumables.



On the basis of these considerations it is clear how a set of common 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 organisation as a whole. In fact, such an Healthcare Common 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;



 - 	provide a common repository, accessible to all other interested modules, containing information on each activity being performed in the organisation and relevant to more than one application, representing a vital basis for supporting both the clinical and organisational requirements of the individual users and the calculation of costs and quality of services.



It is stressed that the management of the execution of the phases of the activities will not be the responsibility of such Healthcare Common Services. This will be carried out by the individual applications, through ways and interfacing mechanisms optimised with respect to the specific user needs being supported. 





Resource -related Common Services  - Enterprise view



Healthcare resources represent the fundamental elements which are necessary for enabling the enterprise to work. Various types of resources may be identified, such as personnel (clinical, technical, administrative), materials including drugs, equipment and even the individual locations where the work is performed.



This means that in order to support the needs of the various types of users properly, all applications need to take into account the characteristics and availability of the resources which are supposed to be used in each individual case.



Furthermore, it cannot be underestimated that most resources represent a common heritage for  the whole organisation, usable or necessary for supporting the needs of different areas and users. An optimised management of  individual resources, taking into account both local and more general needs, will largely contribute to improving both the quality and the costs of the healthcare services being provided.



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 organisation including. warehouse, 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 organisation, 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.







Authorisation -related Common Services  - Enterprise view



The definition and control of the authorisation of individual users in the execution of  various activities and in the access to different information represents a major concern in the healthcare environment.



In fact, besides the need for supporting the diversification of roles and responsibilities which is typical of any type of large organisation, additional critical aspects can be identified in the healthcare scenario due to the particular type of information which is managed, implying also ethical and legal aspects.  



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



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

- 	the security of the managed data;

- 	the control and monitoring of the actual authorisation for individual users executing certain activities on the system.



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



Apart from the need for ensuring the intrinsic security of the data, another major requirement can be identified in the need of the individual healthcare centre to define criteria and rules according to which the individual users may be authorised to access the system and perform the various activities, according to their specific role and responsibility in the organisation. Such criteria vary throughout the different centres, due to organisational, cultural and practical reasons, and may also change frequently.



In fact, different responsibilities can identified in the healthcare organisation regarding the role and activities of the  users. Moreover, moving from country to country or from one healthcare centre to another, different types or levels of authorisation may be applied to similar types of users, both for execution of particular functions and for access to the information.



The Authorisation -related Common Services in the middleware layer of the architecture aim at supporting this specific need, by providing:

- 	a comprehensive and consistent repository where those responsible in the organisation may define the rules according to which the different users may execute the functions provided by the system;



 -	a standard mechanism in terms of services available and information managed, according to which the rest of the system may check whether one user is allowed to perform the activities they are requesting.

  

With respect to the requirements to be satisfied by the Authorisation -related Common Services it should be stressed again that the functionalities provided by these Common Services are completely independent of any kind of complementary security mechanisms which may be defined and implemented in the system to secure and protect the individual data.



The entire HIS consists of a number of components, being either applications or common services. From its internal perspective, each component interacts with various external agents, which may be either individual users or other components. 



Each component may be described in terms of a set of controlled functionalities, whose invocation and manipulation by external agents is subject to specific authorisations.



For each component, a set of authorisation profiles are defined, usually reflecting  the various jobs and responsibilities in the organisational area where the system is operating. Each authorisation profile may operate  with a set of controlled functionalities, according to one set of conditions, which describe its authorisation in terms of a set of information, such as:

- 	working ways which define whether the profile is allowed to access that element by adding new data or reading, updating, or deleting existing data;



 - 	time frame which permits the specification of the temporal limits of the authorisation, through a start and end time every day;



 - 	days of the week which specify the individual days of the week when the agent is allowed to interact with the object;



 - 	workstations, which specify a list of workstations or nodes of the  information system from which the agent is allowed to interact with the object.



Subject to specific individual approval, defined in the specific conditions, any generic agent of one profile may be authorised to define agents of the same profile as well as of other profiles of the system.



Each agent of the HIS can be characterised by a name, a unique public identifier, e.g. a code, and some mechanisms for ensuring its correct identification. To access a component, the agent must be a member of one authorisation profile of that component. Such membership is granted by another individual agent, and is valid in a specific time period only, i.e. between a starting and an expiration date.



Exceptions may be defined, in terms of extensions or limitations of the authorisation of one individual agent, with respect to the standard authorisations defined for its profile. Also such exceptions must be defined by one individual agent and are described through a set of conditions





Concept -related Common Services - Enterprise view



The relationships and interactions which exist between the various aspects of the healthcare scenario, comprising clinical, organisational and managerial issues, form the completeness and reliability of the support provided by the HIS to the users depending on a number of rules and complex relationships which span the areas individually supported by the Healthcare Common Services described in the previous paragraphs.   



In order to facilitate the complete semantic integrity of the information system, as well as its optimisation with respect to local requirements, rules and procedures, an additional set of common services, the Concept -related Common Services, is defined in the architecture, responsible for complementing the scope of the other Healthcare Common Services through a set of services permitting to manage, i.e. to define, to retrieve and to manipulate, in an integrated environment:

the semantic types and classifications defined in the various concepts of the information system;

the common vocabulary covering the set of terms that an application needs and employs to describe the application domain;

the dependencies and rules which may exist between different concepts mutually related, as well as between different individual instances on the basis of specific values of their attributes;

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



On the basis of the fundamental concepts managed by the other Healthcare Common Services, the following semantic types are defined in the Concept -related Common Services:  

Type of Health Characteristic;			

Type of Activity;

Type of Protocol;

Type of Resource;

Type of Result;

Type of Agent ;

Type of Authorisation.



Additional semantic types may be added in individual information systems, according to the actual extensions to the standard architecture which have been introduced to comply with local requirements. 





It is emphasised that the presence of these Healthcare Common Services in the architecture does not imply that the functionalities provided by the other Healthcare Common Services to support the requirements discussed in the previous paragraphs have to be limited to the sole management of the daily data. Such an approach would create critical dependencies between the various services, with the negative consequence of reducing the modularity of the whole system, and limiting the possibility of implementing or evolving it gradually through the integration of heterogeneous software modules which may already exist or be provided by different suppliers.



On the contrary, the HISA identifies a modular set of self-consistent services, each of them capable of providing a consistent and, as far as possible, complete support to a certain set of user needs. As a consequence, each set of Healthcare-related Common Services (HCS) is also responsible for including a set of services permitting the management of the full set of information related to its scope, i.e. classifications and actual daily data, without intrinsic dependencies from other components.



As a consequence, each group of Healthcare Common Services (HCS) may exist in one real information system even without the concurrent presence of the others. Should a group of Concept - related Healthcare Common Services be present in the information system, the other Healthcare Common Services conformant to it will refer to its service for retrieving a controlled and integrated set of classification criteria and rules, useful for improving the level of support that they are able to provide autonomously to the users as shown in  Figure C13.
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Figure C13 The role of the Concept -related Common Services with respect to the other Common Services



�C4 Dependencies and interactions between the individual Healthcare Common Services.



As has been stated before, the architecture neither represents the design of one specific unique database or healthcare information system nor intends, in  practice, to force the implementation of 'monolithic' solutions, where the whole set of Healthcare Common Services must necessarily be present concurrently or implemented through one unique software module.



On the contrary, the major aim of the architecture is to facilitate both the integration of products provided by different suppliers, and the gradual evolution of existing systems towards a more open, modular structure. 



To meet this goal, the fundamental requirement to be satisfied is that the presence of other groups of Healthcare- Common Services cannot represent a pre-requisite for the installation or substitution of some part(s) the system. Each group of Healthcare Common Services must be able to operate correctly, according to its scope and objectives, in the frame of any generic healthcare information system, even if no other group of Healthcare Common Services is present in that installation.



This implies that each group of Healthcare Common Services has to be self-consistent, both from the information and the functional points of view, being able to manage the whole set of information which is necessary for its scope, as well as to provide the rest of the system with a complete and consistent set of services to retrieve and manipulate such information. 



According to this rationale, the following criteria have been adopted in the specification of the individual groups of Healthcare Common Services:



1.	No ‘supervisor service’  may exist, having the responsibility of co-ordinating or integrating the behaviour of the other Healthcare Common Services, since it would create a monopolistic situation stopping each group of Healthcare Common Services from operating in the absence of the supervisor.



According to this approach, the 'Concept- related Healthcare Common Services', which allows the management of rules and dependencies relating to different data, do not overlap or substitute any part of the other Healthcare Common Services, but do represent a complementary set of common services of the system which could not exist in some installations, being only partially compliant, but nevertheless compliant, with the HISA;



2.	The conceptual schema of the information managed by one group of Healthcare Common Services has the sole purpose of describing the external behaviour of that set of services with respect to the data which are exchanged with the rest of the system. It is NOT intended to represent the fragment of an integrated database schema, implicitly supposed to underlie the whole information system. 



Both the overall strategy and the implementation aspects, at conceptual and physical level, are a design issue, which can vary between different suppliers or systems and are therefore outside the scope of the HISA.



As a consequence, the information view of each group of Healthcare Common Services (HCS) presents those concepts which are necessary to the Healthcare Common Services to fulfil their scope, labelled with adequate names and related to the scope of that set of services. With respect to the scope of the HISA, it is irrelevant whether different concepts, at a very high level of abstraction and an integrated and 'monolithic' database approach, could be hierarchically aggregated up to one unique entity.  



EXAMPLE: The Subject of care related Healthcare Common Services have responsibility for providing services for the identification and management of subjects of care, which include patients; the  scope of the Resource -related Common Services is to manage resources, which also includes the staff of the hospital. 



	Should the physical system be implemented through a unique, integrated database aiming at supporting the whole healthcare system, a design decision could be to aggregate both concepts as subsets of one unique entity, called 'person', as shown in Figure C14. Although the specification of the HISA, makes this implementation approach possible,  it is not forced, making different solutions possible, e.g. based on the interworking of different systems, each of them with its own heterogeneous database.



3.	The possible interactions between various services which may, nevertheless, occur in the physical installations are not part of the normative characteristics of each component, since such specification would create an intrinsic limitation in the modularity of the architecture, both due to the impossibility of one component operating without another and to the need for updating the specification of each group of Healthcare Common Services any time the characteristics of another group of Healthcare Common Services change.



	As a consequence, instead of forcing dependencies inside the characteristics of each group of Healthcare- Common Services which would, again, lead to a monolithic system design, the HISA allows to formalise this issue through the external behaviour of any  component of the system with respect to any other component of the whole system. 
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Figure C14





The conformance of a certain product, aiming at providing one group of Healthcare Common Services, is expressed by means of two different perspectives:

-	The capability of the product to support the rest of the system, according to the characteristics defined by the HISA with respect to those services i.e. the information to be managed and the services to be provided by that group of Healthcare Common Services.



	In practice this perspective defines how much that product may be used by the rest of the system;



 -	The capability of the product to be integrated in the rest of the system, by using the services provided by other Healthcare Common Services for the management of certain classes of activities, such as any generic product, E.g. a product will be  conforment to the Subject of Care - related   Common Services if it will use the services of this group any time it will have to perform activities which are in the scope of the Subject of care - related  Common Services, such as  identifying a patient;



	In practice this perspective defines how much that product may be integrated in an overall environment, completely or partially conferment to the standard.





According to this approach, stating that one set of services represents an Activity - related HCS conformant to the Resource related Common Services and not to the Subject of Care - related Common Services automatically defines that



- 	the set of services offers all services and allows the management of all information foreseen by the HISA for a standard group of Activity -related Common Services;



 - 	the set of services uses the services defined by the HISA for the Resource -related Common Services any time it has, either for internal reasons or to satisfy external requests, to deal with information or tasks which are in the scope of the Resource -related Common Services;



 - 	the set of services manages the information and the tasks related to the scope defined by the HISA for the Subject of Care -related Common Services through some internal mechanisms, without referring to the standard Subject of Care -related Common Services. 
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Figure C15



C5 Rationale of the conformance



In order to comply with the various requirements discussed in the previous sections, the architecture defined in this standard presents a high degree of modularity. Conformance criteria reflect such a characteristic, with a view to facilitating both the gradual development of software products conformant to the HISA, as well as the incremental evolution of current systems towards the standard. The following consideration represent the rationale according to which the conformance criteria are defined:



The overall structure of the HISA consists of two different layers: the application layer and the middleware layer . For each of these layers a set of criteria is defined concerning the conformance of a generic software module with the provisions of the standard, taking into account the modular structure of the architecture and foreseeing, therefore, not one unique monolithic conformance, but the possibility of complying with only individual modules.



Software module being qualified as 'Application conformant with the HISA'.



The standard architecture does not define any provision with respect to the characteristics and scope of the applications which are implemented, in terms of functionalities provided, information managed and user interfacing mechanisms, according to the ways most suitable to support the needs and requirements of the individual organisations and users.

On the other hand, in order to secure the consistency of the whole information system, it is necessary for applications to work according to ways capable of ensuring the functional and information integrity of the whole information system. 

	

The criteria specifying the conformance of an application with the HISA define how much the application is able to operate on top of the middleware layer by using the services provided by the Healthcare Common Services, as schematised in Figure C16.
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Figure C16



Software module being qualified as 'Providing group of Healthcare Common Services 'x' conformant with the HISA' (figure C17).



The criteria specifying the conformance of a software module as 'HCS x' define

how much the software module is able to provide the rest of the system with the services foreseen by the HISA for that group of Common Services;

how far the software module is able to be integrated with the other components of the middleware layer, by using the services provided by the other Healthcare Common Services.
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Figure C17





It must be pointed out that it is beyond the scope of this standard to detail the characteristics of the architecture up to a level allowing the direct integration of physical software modules in the context of working computer systems.  As has been previously discussed, the objective of the present exercise is the formalisation of the main components of the Healthcare Information System and of their mutual interactions up to a conceptual level which, nevertheless, are non-ambiguous and detailed enough to facilitate the gradual planning, design and installation of consistent systems.



As a consequence, the conformance criteria defined in the present standard do not dictate any physical interfacing mechanism concerning the interaction between the services, but simply state that such mechanisms must be explicitly described in a non-ambiguous way the documentation of the software module conforming to the HISA.



In order to contribute further to the development and utilisation of physically integratable module products, further standardisation exercises can already be envisaged; to extend the conceptual provisions defined in the present standard, up to the formalisation of one or more sets of physical Interface,  (API), to be provided by the individual services of the architecture.

�C6 Highlights on the practical implications 



It has already been said that the architecture represents a sort of template for the description and analysis of healthcare information systems; usable by different users for different purposes such as the comparison, evolution, integration and high level design of actual systems.



On the other hand, the architecture is not a design and does prescribe, either explicitly or implicitly, any specific method for designing or implementing the actual information systems.



To clarify this concept, it can definitely be considered that the architecture states that:



a clear classification must exist for the description of various components of the information system, based on the role of each component in the whole system, i.e. bitways, common services, application;



some common services must be present in the system to ensure the availability of some sets of common facilities, necessary for ensuring the consistent management of information and processes which are of paramount relevance to the whole organisation;



For such services, the standard prescribes a basic behaviour, in terms of a minimum set of information, which has to be managed, and a minimum set of services which must be provided to the rest of the system.



The architecture does not state how the services must be implemented in practice. One service can be provided by any type of self-consistent and clearly identifiable element of the information system capable of interacting with other components in a documented and non-ambiguous way.



With the sole purpose of providing some possible examples,  it can be mentioned that a certain service might be provided by:

a library of routines developed in a certain programming language, directly linkable to the other executable programs, e.g. a library of routines common to all applications, to perform the identification of the patient in the same way in all units of the organisations;



a (batch) program, capable of reading certain input data from a (sequential, text)file and writing its output on another file, e.g. a program receiving a file with the orders of laboratory tests or examinations made in a ward and creating several output files, individually addressed to the various units supposed to provide such services;



a program running in a distributed environment, capable of interacting through an API with other programs according to client-server RPC mechanisms, e.g. a remote program interworking in real-time with a client, to retrieve patient data from a database.



The main objectives of the architecture are to make possible

the comparison, modification and even substitution of the individual parts of the system without the need for changing the overall system;



the integration and interoperability of the different parts of the systems, allowing them to interact and exchange consistent information.

 

As a consequence, what is important and is prescribed by the standard, is  that:

the service can be clearly identified and isolated in the whole information system;



the external behaviour of the service is clearly documented and conforms to that minimum set of characteristics defined in the standard, in terms of classes of information which are managed and types of functionalities which are provided. 
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C7	 Additional standards already identifiable as necessary to complement the present work



With respect to the final goal of formalising the characteristics of information systems providing a complete support to all types of requirements of healthcare organisations, and permitting the physical integration and interworking of different products, the following additional standards are already identified as necessary, extending and detailing the provisions defined in the HISA:



HISA-IF: Interfaces for the Healthcare Common Services

This standard details the external behaviour of each common service defined in the present document, up to a level suitable for permitting the specification of physical software modules, capable of being directly integrated in the live environment of healthcare information systems.



Referring to the methodological guide-lines defined in the HISA, this standard provides the logical specification of the components, by refining the conceptual specification already provided by the HISA through the definition of:

the syntax, domain of validity and the constraints of all data which are exchanged by the service with other components of the system;

the interfacing mechanisms, up to the level of an Application Programming Interface, according to which the services may be invoked by  the rest of the information system. 



MACC:  Managerial and Administrative Common Services

This standard complements the scope of the HISA, by identifying a set of common services capable of supporting the managerial and administrative areas of activities of healthcare organisations.



Referring to the methodological guidelines defined in the HISA, the description of each managerial and administrative service will be limited at the strategic and conceptual level of specification, i.e. the same level of abstraction reached by the HISA for the services supporting the activities related to the treatment of patients.



MACC-IF: Interfaces for the Managerial and Administrative Common Services

This standard details the external behaviour of the managerial and administrative common services defined by the MACC standard, up to a level suitable for permitting the specification of physical software modules, capable of being integrated directly in the live environment of healthcare information systems.



Referring to the methodological guidelines defined in the HISA, this standard provides the logical specification of the managerial and administrative components, by refining the conceptual specification already provided by the MACC through the definition of:

the syntax, domain of validity and the constraints of all data which are exchanged by the service with the rest of the system;

the interaction mechanisms (up to the level of an Application Programming Interface) according to which the services may be invoked by  the rest of the information system. 



Figure C18 schematises the whole set of standards  with respect to their scope and practical purposes.
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Figure C18: HISA - fundamental architectural standards

�C8 Frequently asked questions



This section contains an unstructured list of issues on how the standard architecture deals with some generic or specific issues and requirements, raised during  discussions both within the Project Team and with external organisations.



C8.1 	Which level of effort will be necessary to integrate physically two software products which are defined as 'conformant' to the architecture ?



C8.2 	How does the architecture support a "patient-centred approach" in the implementation of healthcare information systems?



C8.3 	How is the standard to be used to design actual systems ?



C8.4 	How must the Healthcare Common Services be implemented in practice ?



C8.5 	A common sequence of phases has been identified in Finland with respect to the delivery of various services. How does the HISA support this need? 



C8.6 	How does the architecture manage or support a sort of 'service line' concept in the organisation of patient care ?



C8.7 	How does the architecture manage or support possible changes in the organisational criteria according to which healthcare services are being delivered ?



C8.8 	What are the benefits for users and industry in adopting the architecture ?



C8.9 	How can additional attributes added to the objects be managed by the Healthcare Common Services?



C8.10 Does the architecture prescribe any criterion for the design or implementation of the Healthcare Common Services?



C8.11	Does a system need to contain all the common services defined in the standard in order to be conformant to the HISA ?



C8.12	Conceptual models have been used to describe the information view of the various Healthcare Common Services. Does this mean that the Healthcare Common Services have to implement such models physically?



C8.13	Several interaction mechanisms and protocols based on message interchanging have been developed or formalised through standardisation processes (see the activities of CEN/TC251/WG3). Does the architecture allow the utilisation of the system adopting them ?



C8.14	It is stated that the architecture is independent from specific organisational models. How is this possible ? 



C8.15 How does the architecture support the need for increasing the effectiveness of  expenditure and for associating certain classifications, e.g. DRG to each patient?



C8.16	What are the reasons why the Entity-Relationship notation has been adopted for formalising the conceptual data model of the information exchanged by the Healthcare Common Services ?  

  

C8.17	 Many existing systems are structured on the basis of messages being exchanged between modules and several standards exist and are being defined in this area. Does the architecture allow the incorporation of such systems ?



C8.18	The Authorisation -related Common Services provide services relating to the description of the authorisation criteria to the rest of the information system, i.e. both applications and other Healthcare Common Services. Furthermore, no class relating to the 'Security administrator' is explicitly foreseen in the data model. Could these facts represent limits with respect to the security of the overall system ?



C8.19	 The definition of several concepts is very simple, providing only a very limited set of attributes. Why has a more detailed specification not been formalised ?



C8.20	 Modern healthcare information systems and emerging regulations from the legal and ethical points of view require the possibility of define access individually for each individual healthcare professional and of each individual part of the healthcare record. How does the architecture support this need ?





C8.1 	Which level of effort will be necessary to integrate physically two software products which are defined as 'conformant' to the architecture ?



The present standard has the objective of formalising the foundation of the architecture of Healthcare Information Systems, through the identification of an essential set of services, supporting all applications in their functional and information interworking, as well as in the management of those aspects relevant for the healthcare centre as a whole.   



In order to ensure the applicability of the architecture in the largest possible set of physical scenarios, the HISA is defined up to the conceptual level, formalising the classes of data and types of services that are to be present. 



As an example, the approach adopted by the HISA is similar to the one of a generic specification stating that some data must be structured in a relational database, accessible through a language similar to SQL. It is clear that such a type of specification is too abstract to ensure the possibility of one application being directly installed on top of the database. Nevertheless, it facilitates such an activity, since it states that

 - a database must exist, responsible for storing all data;

 - the criteria for accessing the data must be 'more or less' similar to the SQL.



To permit the actual integration of an application with the database, it will be necessary to specify 

 - 	the actual structure of the tables;

 - 	the detail of the language according to which the database can be accessed.



Similarly, in order to reach a level of detail in the specification of the HISA, permitting the direct physical integration of software components in real life, the provisions defined in this standard have to be as far as:

 - 	detailing the syntax, i.e. length, type and domain, of the attributes defined in the structural views;

 - 	defining the API (i.e. Application Programming Interfaces) of the services defined in the functional views through a formal language e.g. C Language. 



Due to the importance of such a level of detail, permitting the direct integration of different systems, it is recommended that a new Project Team be launched immediately after the completion of the work of PT013, with the objective of defining such aspects.







C8.2 How does the architecture support a "patient centred approach" in the implementation of healthcare information systems?



First of all it must be considered that the architecture does not impose any specific approach or solution for the implementation of actual systems. Furthermore, the architecture must also be useful for the planning of systems capable of supporting all areas of the healthcare organisation, including the administrative and managerial ones. 



 As a consequence, the architecture identifies a number of services with their characteristics in terms of classes of information to be managed and types of functionalities to be made available to the rest of the system that must exist in a system. It is primarily the responsibility of the individual designer to implement the actual applications and systems in the most effective ways, capable of supporting the detailed needs of different users of the healthcare organisations, i.e. not only the clinical areas, but also the managerial, administrative and statistical responsibilities.



Nevertheless, the overall structure of the architecture and the characteristics identified for the individual Healthcare Common Services intrinsically facilitate the implementation of a patient-centred system. In fact, apart from the presence of the two groups of Healthcare Common Services responsible for ensuring an integrated and consistent management of all patient data, i.e. personal, administrative and clinical, it must be considered that through the services of the Activity -related Common Services it is possible to relate (where applicable, from the application viewpoint) each activity to the individual patient for whom the activity is performed. 



This feature represents a natural mechanism suitable for supporting the clinical decision making process and  efficient planning as well as the analysis of the costs for the various treatments.





C8.3 How is the standard to be used to design actual systems ?



The architecture is an instrument for planning and analysing systems and not for their physical development. As a consequence, the architecture is specified at a conceptual level, in a way which does not imply, either explicitly or implicitly, any specific design or technical solution for the practical implementation of  individual systems which should, nevertheless, be designed taking into account the services and the principles defined by the architecture. It is outside  the scope of the Project Team to prescribe methods to design information systems based on the HISA (it would be like saying that the SQL standard also specifies how a database must be designed and implemented), which necessarily depend on the specific (technical, organisational and even budgetary) characteristics of each individual installation.





C8.4 How must the Healthcare Common Services be implemented in practice ?



The architecture does not imply any specific mechanisms for the actual implementation of systems. It simply declares that some services must exist in the whole structure. Furthermore the specification of the services is made conceptually and at a high level of abstraction. This will permit the implementation of the modules in different ways, according to the requirements and characteristics of the individual installations. 



The concern of the HISA is the openness and modularity of the overall information system, in order to make the integration and interworking of different applications possible. In this respect, it is necessary for each service to be clearly identifiable in the information system, up to the possibility of being substituted without the need for introducing significant restructuring in all other applications. 



Just as possible examples, the following approaches can be envisaged:

one group of Healthcare Common Services could be implemented as a server, interacting with the other modules through process-to-process communications, based on RPC mechanisms;

one group of Healthcare Common Services could be implemented as a library of subroutines, directly linkable to the programs to perform the functionalities foreseen in its scope;

one group of Healthcare Common Services could be implemented as a process, interacting with the rest of the system through message-based mechanisms, complying with the relevant standards in terms of syntax and contents, physically exchanged by means of API or file transfers.





C8.5 A common sequence of phases has been identified in Finland with respect to the delivery of  various services. How does the HISA support this need? 



The Activity -related Common Services are the set of services responsible for supporting the classification of all types of activities and the actual monitoring of the evolution of all individual activities performed in the organisation, both in terms of their structuring into phases and with respect to the interactions between the healthcare actors involved in the delivery of the service.



In this respect, the Activity -related Common Services allow the definition of a series of statuses according to which each type of activity may evolve and against which the life-cycle of the individual activities have to be monitored. Such a status may depend on the specific type of activity as well as on the organisational requirements. 



To make the information systems adopt the sequence of phases identified in Finland or in other individual organisations, for the delivery of services, it will be enough to configure the Activity -related Common Services according to such a sequence of statuses.





C8.6 How does the architecture manage or support a sort of 'service line' concept in the organisation of patient care ?



The Activity -related Common Services are the set of services responsible for allowing the structuring of the various activities carried out in the organisation, with respect to the mutual dependencies and sequencing. Each activity will use certain resources and produce certain results which may represent hHealth cCharacteristics of the patient.





C8.7 How does the architecture manage or support possible changes in the organisational criteria according to which healthcare services are being delivered ?



The architecture does not impose any specific organisational model on the healthcare delivery process, but simply identifies a set of services capable of supporting specific sets of activities, irrespective of when and where they are executed in the healthcare structure. Furthermore, the architecture being defined by the Project Team is based on the two fundamental concepts of openness and modularity. As a consequence, the architecture does not represent a rigid, monolithic environment either to be accepted 'as it is' or not usable at all. On the contrary, the architecture aims at providing a clear and unambiguous specification of the properties of a basic set of services, which is to be present in any healthcare information system, to satisfy a fundamental set of requirements already common and clearly identifiable. 



The open and modular structure of the architecture will also make it possible to satisfy additional requirements, that should come out in the future due to the evolution of the healthcare process, the technological possibilities or the law in various countries. These needs can be supported by the introduction of new services in the common architecture, either on a local basis or through an evolution of the standard. An example of this is the evolution of the SQL standard in its various versions during which additional features are added, to permit new functions, without losing what has been already defined.





C8.8 What are the benefits for users and industry in adopting the architecture ?



The architecture seeks to represent a practical tool, usable by several types of users in various types of activities. The overall structure of the document and the conformance criteria, through the two levels of abstraction and the different views according to which the architecture is specified, aim at facilitating the utilisation of the standard by various types of users. 





C8.9 How can additional attributes added to the objects be managed by the Healthcare Common Services?



The standard defines a minimum set of objects and, for each object, attributes that are to be managed by the products to be considered as compliant with the standard. 



In individual installations and systems, a lot of additional information can be managed by the system, in order to support specific requirements of the target organisation. Such information is not part of the standard, and will simply be documented in the documentation of the actual target system.





C8.10 Does the architecture prescribe any criterion for the design or implementation of the Healthcare Common Services?



The HISA is independent from the specific design solutions and technical configurations adopted in the individual physical installation. It will be the responsibility of the designer or supplier to map each architectural service onto physical objects in the most appropriate and efficient way, e.g. centralised or distributed environments, servers interacting through client-server mechanisms, modules interacting though file and message-based protocols and libraries of functions to be directly linked to the applications. 



The main concern of  the HISA is the openness and modularity of the information system, in order to make the integration and interworking of different applications possible. In this respect, it is necessary and therefore prescribed that the implementation of each service leads to a set of software modules, self-consistent and clearly identifiable in the information system, up to the possibility of being substituted without the need for introducing significant restructuring in all other applications. 





C8.11 Does a system need to contain all the common services defined in the standard in order to be conformant to the HISA ?



In order to facilitate the gradual convergence of different systems towards the standard, different levels of conformance are defined, taking advantage of the modular structure of the architecture. In particular, it is declared that one software product may be also conformant to only one of the defined common services. 



If a complete healthcare information system contains all common services defined in the standard, then it is defined as ÓFully conformant.Ó Nevertheless, it is also possible for one software product to comply with the characteristics of only one set of common services. In such a case the conformance will just be  limited to that set of Healthcare Common Services.





C8.12 Conceptual models have been used to describe the information view of the various groups of Healthcare Common Services. Does this mean that the Healthcare Common Services have to implement such models physically?



The structural view of the various groups of Healthcare Common Services is described at a conceptual level, and relates only to the main properties of the external behaviour of the services, i.e. the main classes of information and mutual logical relationships which must be available to the rest of the system. This means that no provision is made for the actual physical implementation of the target systems which are be able to manage the classes of information with their main attributes which are defined in the standard, irrespective of how such data are physically organised by the Healthcare Common Services.





C8.13 Several interaction mechanisms and protocols based on message interchanging have been developed or formalised through standardisation processes (see the activities of CEN/TC251/WG3). Does the architecture allow the utilisation of the system adopting them ?



The architecture defines the structure of the overall healthcare information system, with a view to ensuring its overall consistency as well as an integrated support to the various clinical, organisational, and managerial requirements of the organisation.  



With this aim, the architecture identifies a fundamental set of services of the healthcare information system and formalises their external behaviour in terms of the minimum set of information to be managed and the fundamental functionalities to be provided to the rest of the system. Both the information to be managed and the services to be provided by each group of Healthcare Common Services represent open sets, which can be extended, in individual cases, with additional features, such as specific interfacing mechanisms and message protocols, being adopted to support particular sectorial needs.





C8.14 It is stated that the architecture is independent from specific organisational models. How is this possible ? 



The architecture formalises a fundamental set of services, capable of managing the essential information and supporting the vital activities which are common to all healthcare organisation, e.g. identifying patients, requesting tests, planning activities and consulting the healthcare record. The architecture does not make any provision for who will invoke these functionalities or where or when they will be executed. 



It will be the responsibility of the individual applications, interacting with the users and needing, therefore, to comply with certain organisational models,  to invoke the functionalities provided by the individual groups of Healthcare Common Services  in the appropriate moments and times.



The following figure schematises two different organisational models for the admission of a patient in a healthcare centre, both effectively supported by the architecture.
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Figure C19





C8.15 How does the architecture support the need for increasing the effectiveness of the expenditure and for associating certain classifications, e.g. DRG to each patient?



Support of the managerial and administrative activities is not in the scope of the present standard, which aims at defining an overall structure and focuses on aspects relating to patient treatment. Other standards are recommended to be defined to complement the present work. Nevertheless, it can be 



emphasised that the overall structure of the architecture is patient- and activity- based, allowing each activity performed, with the relevant resources and costs, to be related to the patient concerned. It is easy, therefore, to foresee additional functionalities, e.g. to be provided by the Subject of Care - related  Common Services, capable of assigning classification codes to the contacts and calculating the detail of related costs.  





C8.16	What are the reasons why the Entity-Relationship notation has been adopted for formalising the conceptual data model of the information exchanged by the Healthcare Common Services ?  



In the lack of the formalisation of a common notation to be adopted by all WG's, the PT has adopted the notation which, at the present state of the art, it considers is able to give the highest expressive power in the graphic diagrams. Although very popular in the IT community, the notation criteria adopted are also shortly described in  Section 4: Symbols and abbreviations of this standard. The main advantage of such notation resides in the way in which  it expresses the relationships, and particularly:

the different symbol used for representing a relationship allows an immediate identification of such concepts, not confused with respect to the entities 

it makes it possible to define attributes to the relationship



Due to the formality of the modelling criterion, it is, nevertheless, always possible for the reader to translate the diagrams from  the adopted notation to a different one, without any change in the semantic aspects.

  



C8.17	Many existing systems are structured on the basis of messages being exchanged between modules and several standards exist and are being defined in this area. Does the architecture allow the incorporation of such systems ?



HISA only defines the fundamental characteristics of the Healthcare Common Services  in terms of main classes of information to be managed and types of services to be made available to the rest of the system. The definition of the  detail of the interaction mechanisms to be implemented for invoking the services is left open to the developers. This means that also message-based interactions, conformant to WG3 pre-standard, may be used.





C8.18	The Authorisation related Common Services provides services relating to the description of the authorisation criteria to the rest of the information system (i.e. both applications and other Healthcare Common Services). Furthermore, no class relating to the 'Security administrator' is explicitly foreseen in the data model. Could these facts represent limits with respect to the security of the whole system ?



Due to the variety of possible requirements and regulations, HISA does not define the criteria, or the limits, according to which the various modules of the systems may access the services provided by the various Healthcare Common Services. It just defines common criteria for storing and retrieving common classes of information related with authorisation aspects.



The ways according to which the various modules of the system may be described in the AU-HCS itself (i.e. through the entity Authorisation) will access these information will depend on the specific implementation. 



The procedures according to security administrators operate largely vary across countries, regions, organisations and information systems. For that reason HISA does not explicitly dictate these aspects. On the other hand it perfectly meets different types of requirements and situations, in fact

the attribute 'identifier of an overall class' in the entity 'type of agent'  allows the definition of the class of 'security administrator'

the entity 'type of authorisation' allows the specification of the criteria and  authorisations which are granted to such types of agents (related to it through the relationship 'is granted to'). 





C8.19	The definition of several concepts is very simple, providing only a very limited set of attributes. Why has  a more detailed specification  not been formalised ?



As stated in the Scope and limits of the standard, the overall approach of HISA is to formalise a minimum set of characteristics, considered to be essential to any healthcare information system and largely recognised by many countries and systems. According to this approach  the architecture does not over detail the specification through many (mandatory) prescriptions, which would otherwise excessively limit the possible applicability to systems already existing and/or already under construction. 



On the other hand, the structure of the architecture defined by the standard is open, in the sense that it  allows extensions both in the information to be managed and  the services to be provided by the Healthcare Common Services, according  to national and even local requirements. 





C8.20	Modern healthcare information systems and emerging regulations from the legal and ethical points of view require the possibility of define access individually for each individual healthcare professional and of each individual part of the (healthcare) record. How does the architecture support this need ?



Although not making it explicitly mandatory, the HISA also supports this through the Authorisation Healthcare-related Common Services, which foresees the concepts defined in the following schema (see also ¤ 11.2):



By reading this schema (whose notation is defined in ¤4 Symbols and abbreviations), it can be seen that each Agent  (defined as 'individual user or software component authorised to interact with the information system', including -but not limited- therefore to the healthcare professionals ) may have one or more Authorisations with respect to each 'Controlled data element' (defined as 'data element managed by the information system, for which authorisation mechanisms are defined by the healthcare authorisation...', including therefore -but not limited to- the various elements -both HRI and HRI complex- of the HC record ).



�



�C9	Examples of representation with different notations of the conceptual schemas presented in the structural views 



The notation adopted in this standard to represent the conceptual data models in the information views presents a great expressive power, making it possible to define attributes of relationships (e.g. starting date of working of a certain physician in a certain unit, being a property of the relationship and neither of the physician nor the unit taken individually). This feature preserves the possibility of always showing with different notations (i.e. rectangle and diamond) the two main types of concepts. 



Also several other notation techniques are nevertheless available in the computer science community to represent conceptual data models. The conversion of a schema to one notation into a different one is always possible. As an example, in the following the same schemas defined in the structural views of the individual Healthcare-related Common Services are presented by means of the OMT notation.



 Subject of care Healthcare-related Common Services



�



Health Characteristic Healthcare-related Common Services



� 

�Activity Healthcare-related Common Services

�







Resource Healthcare-related Common Services



�

�

Authorisation Healthcare-related Common Services



�











Concept Healthcare-related Common Services



�

�Annex D (informative):

Relationship with prENV12265 Electronic Healthcare Record Architecture



The prENV 12265 scope states that 'this pre-standard does not apply to the representation of record information within an electronic healthcare system it is only applicable in the process of exchanging record information



HISA and prENV12265 are mutually complementary in this respect: HISA defines the conceptual structure of the healthcare information system, in terms of layers and characteristics of the fundamental services, while EHCRA formalises the criteria to be met when exchanging healthcare record information between different systems. The following figure shows such complementarity using the three layers defined in the prENV 12443 "Healthcare information framework".



�



In addition to that, HISA also supports the prENV 12265 requirement that "a healthcare record can contain everything". In fact, on the basis of its complementarity with EHCRA,  HISA does not make any assumption (neither by including or by excluding any information) on the contents or the structure of the healthcare record, and according to the above schema, allows any information which is managed by the information system to become part of a healthcare record. 



In addition to that, by recognising the potential high relevance of the information managed through the Health characteristic Healthcare Common Services with respect to a generic healthcare record, it is also explicitly stated by the HISA that the organisation of the data and the properties of each item of information managed by the HC-HCS is to conform to the provisions defined by prENV 12265. 



Through its specification, HISA extends the scope of prENV 12265 by foreseeing its utilisation also for part of the system architecture. 



Finally, it must be pointed out that the HISA also makes it possible to integrate in the complete healthcare information system of a healthcare record system, which uses the prENV 12265 also for 'the storage and processing of healthcare records in a healthcare record systems' In such particular cases, in fact, it will sufficient that the characteristics of all those Healthcare Common Services which are supposed to manage data relevant for the healthcare record system will  be extended to completely conform to the provisions of prENV 12265. 



It can be stressed that such option, although perfectly acceptable in one implementation conformant to HISA, has not been defined as mandatory in the standard since

the healthcare information system is supposed to support all activities of the healthcare organisation and not just those which are potentially relevant for a healthcare record system; 



requiring all data of the system to be managed according to the same complex and potentially heavy criteria (e.g. versioning) like those one which are necessary for the healthcare record information  could, unnecessarily, make the gradual evolution of existing systems towards the standard  more difficult.





Entering into greater detail, it has to be clarified that the services provided by the Health Characteristics -related Common Services are NOT supposed to represent the specification of a Healthcare Record System, since, as stated in prENV12265, any type of information (and not only the health characteristics of the patient) may be included in the healthcare record system.  



As schematised in the previous figure, a healthcare record system is constructed on top of the whole HISA, by accessing/manipulating/presenting the various data which are requested in the individual case/installation, according to the specific requirements and purposes of the different types of users.  The specification of the characteristics of healthcare record system is therefore completely outside the scope of HISA. 



As a consequence, also the services provided by the HC-HCS (or any other Healthcare Common Services of the architecture) do not refer to any concept like 'HC-record', but simply allow the entering and retrieving of elementary data elements, which may be -if necessary- aggregated/manipulated by the HC-Record system, according to its specific requirements.



To facilitate such utilisation , even if it is explicitly not required by prENV12265, HISA foresees that the conceptual structure of the data exchanged by the HC-HCS conforms to the fundamental structural requirements defined for the EHCRA.



As a consequence, the attributes defined by HISA for the HC-HCS data fully conform to the requirements stated by pr12265, in fact:



1. 	Attributes specific to record items (¤ 4.4 prENV12265)

prENV12265 'Type attribute'  is formalised through the entity 'Type of Health Characteristic’, which permits to define (in a clear and not ambiguous way) the prEN2265  'indication of the nature of the individual Health Characteristic.



prENV12265 'Content attribute'  is formalised through the entity 'Health Characteristic’, which permits to define (in a clear and not ambiguous way) the prEN2265  'value of content attribute'.



2.	 Attributes or  record items and record items complexes (¤ 4.6 of prENV12265):

pr12265 'Unique instance identifier'  corresponds to the 'unique, permanent and unchangeable identifier of the instance' foreseen by HISA for any instance of the information system (¤13 'Requirements common to all Healthcare Common Services').



pr12265 'Name attribute'  allowing to identify the contents of the record item corresponds to the 'Type of hHealth cCharacteristics' foreseen by HISA to be related to each  instance of the Health Data entity.



pr12265 'Version'  corresponds to the HISA 'version of the health characteristic. Furthermore, the HC-HCS allows to keep track of the whole history of versions, through the relationship 'is a version of' linking different health data.



pr12265 'Status'  corresponds to the HISA 'status of the health characteristic’.



pr12265 'Subject of care'  corresponds to the HISA relationship linking each health characteristic with the corresponding subject of care.



pr12265 'Recording date and time'  corresponds to the HISA 'Date and time of generation/ collection' of health characteristic.



pr12265 'Responsible healthcare agent'  is further detailed by HISA through two attributes: 'Healthcare actor who has collected the characteristic’ plus 'Healthcare actor who has validated the characteristic’



pr12265 'Responsible healthcare agent'  is further detailed by HISA through two attributes: 'Healthcare actor who has collected the characteristic’ plus 'Healthcare actor who has validated the characteristic’



pr12265 'Presentation attribute'  and 'Comment attribute' correspond to the 'attribute containing free textual data' foreseen by HISA for any instance of the information system (¤13 'Requirements common to all Healthcare Common Services')'



pr12265 possibility of 'Additional attributes'  are supported by the fact that ANY concept in HISA may have additional attributes.



3.	 Healthcare Record Item Complex (¤4.5 of prENV12265 ).

HISA services grouped under the HC-HCD have the only  purpose of allowing the storing and retrieval of elementary data and are  NOT supposed to represent the specification of a Healthcare-Record System, which may be implemented on top of ALL HISA Healthcare Common Services, as discussed previously. As a consequence, it is NOT in the scope of the HC-HCS to provide natively the constructs required by the prENV12265 for the architecture of healthcare record. 



Nevertheless, the HC-HCS is able to facilitate a Healthcare Record System in this exercise.   In fact, through the 'Structured type of health characteristic’ it is possible  to describe and through the 'Structured health characteristic’ it is possible  to implement the prENV 12265 'Record item complexes' :



Both the composition and the view of the prENV12265 HRI-complex (i.e. the individual  HRI contained in the HRI-complex) is defined by the relationship 'is comprised/groups' linking one Structured HC to other HC. Since this relationship is recursive, one structured HC may group both elementary HC and other structured HC's (and so on), exactly as it is requested by the HRI-complex construct. 



The prENV12265 'order' attribute for HRI-complex is supported by the HISA attribute 'relationship/ dependency' of the relationship 'is comprised/group', which allows to specify also (but not only)  one or more order attributes.

�Annex E (informative):

Conformance to prENV 12443 Healthcare Information Framework







This informative annex analyses the specification of the standard HISA defined in the present document with respect to the conformance criteria defined prENV 12443 "Healthcare information framework".





HIF Conformance criterion N. 1 

'The healthcare domain view shall be described by modelling a structured set of concept'

HIF Test 1. 	Does the standard contain a model?

HISA	Yes, for each group of Healthcare Common Services a model of the managed concepts is defined .



HIF Test 2.	Does the model contain a structured set of concepts ?

HISA	Yes, the model of each group of Healthcare Common Services describes in a formal and non ambiguous way the structure and the characteristics of each concept managed by the group of Healthcare Common Services



HIF Conformance criterion N. 2 

'The specific modelling formalism used shall be declared by the developer of a healthcare domain specific informatics standard'

HIF Test 1. 	Is there a specific formalism declared?

HISA	Yes, in section 3 'Symbols'.



HIF Test 2.	Has the specific formalism been named ?

HISA	Yes, the formalism adopted conforms to the widely adopted ER modelling (see bibliographical references in the relevant section for further details).



HIF Conformance criterion N. 3 

'Models of a healthcare domain which embody any of the following concepts at any level of specialisation shall be accompanied by a suitable domain schema and shall show relationships to any of the concepts which are embodied'

HIF Test 1. 	Does the healthcare domain model any of the following: patients (subjects of care), agents, resources, healthcare domain processes, knowledge concepts?

HISA	Yes, each group of Healthcare Common Services models some of these concepts, according to the scope of the specific group of Healthcare Common Services. For each concepts the fundamental attributes and the relationships with other concepts is formalised.



HIF Test 2.	Is there a domain schema ?

HISA	The scope of 'domain schema' is not clearly specified in the HIF document, nevertheless the domain of applicability of each group of Healthcare Common Services of the HISA is clearly identified through the model of the information managed and the specification of the services which it provides to the rest of the information system.



HIF Test 3.	Is there a declared relationship between the domain schema and the concepts of the healthcare domain model ?

HISA	As above for Test 2.





HIF Conformance criterion N. 4 

'The specific layer used shall be declared by the developer of a healthcare specific informatics standard

HIF Test 1. 	Has a specific layer been named from the following: application, middleware, bitways?

HISA	Yes, the whole architecture of healthcare information systems is based on these three layers, and the specified Healthcare Common Services are members of the Middleware.



HIF Conformance criterion N. 5 

'The interface between the specific layer used and the succeeding layer shall be defined to allow for compatibility'

HIF Test 1. 	Is the interface defined between the specific layer declared and the succeeding layer?

HISA	Yes, for each grouo of Healthcare Common Services the interface with the succeeding layer (i.e. applications) is defined through the services which are provided by the Healthcare Common Services



HIF Conformance criterion N. 6 

'The user requirements view shall be described by modelling three fundamental characteristics'

HIF Test 1. 	Has the user requirements view been modelled using the three following characteristics: functionality, dependability and controllability?

HISA	Yes. Particularly, the functionality aspect is completely defined through the identification of the services provided. 

	Concerning the other two aspects, it must be considered that -in order to ensure a wide range of applicability in different scenarios- the scope of HCISA is limited to the conceptual specification of the services and, therefore, does not reach the level of detail of the physical and logical specification, where such aspects will have to be identified 

	Furthermore, since each layer of the architecture relies on the capabilities provided by the preceding layer(s), in order to maintain the modularity of the whole system, some of the aspects identified in the HIF are not generically applicable to all layers, but just to some of them (mainly to the bitways). 



HIF Conformance criterion N. 7 

'Developers of healthcare domain specific informatics standard shall declare the process by which the user requirements are evaluated'



HIF Test 2. 	Has the process been declared for the evaluation of the user requirements?

HISA	User requirements can be largely diversified at different levels of abstraction and according to different perspectives, therefore they represent sub-sections of each view and level of abstraction of the architecture. Furthermore, some of them represent requirements for the design activities (therefore outside the scope of the HCISA). The specification of the HCISA has started from the identification of a common description of the fundamental requirements of any healthcare organisation, identifying from it the fundamental components. The requirements for each component are described -according to the scope and level of abstraction of the HCISA- in the 'Enterprise view', discussed in Annex A and which is obviously not part of the normative section.



HIF Conformance criterion N. 8 

'The relationship between Healthcare Reference Architecture and the Conceptual Architectural Framework shall be declared by the developers of a healthcare domain specific standard'



HIF Test 1. 	Has the healthcare domain specific informatic standard been declared a healthcare reference architecture?

HISA	Yes. 



HIF Test 2. 	Is there a declared relationship between the Healthcare reference Architecture and the Conceptual Architectural Framework Enterprise view?

HISA	Yes. According to the overall methodology adopted for the HCISA (see Annexe A), the enterprise view represents the starting point for the specification of the HCISA, even if 



it cannot be part of the normative part of the standard, due to the high dependency of such view from specific (national and local) requirements.  



HIF Test 2. 	Is there a declared relationship between the Healthcare reference Architecture and the Conceptual Architectural Framework Technology view?

HISA	Yes. The whole specification of the HCISA can be considered part of the so called 'Technology view' of the HIF. Obviously, considering the complexity and size of the architecture, in HCISA such  view has been further decomposed into different levels of abstraction and perspectives (see the methodology discussed in Annex A), in order to permit the definition of a consistent and practical specification.



HIF Test 2. 	Is there a declared relationship between the Healthcare reference Architecture and the Conceptual Architectural Framework User requirements view?

HISA	See answer to Criterion N. 7





HIF Conformance criterion N. 9 

'Developers of healthcare domain specific informatics standards shall declare the process by which conformance is demonstrated'



HIF Test 1. 	Has there a process declared by which conformance is demonstrated?

HISA	Yes [Note for HIF: this is a basic requirements for all standards, explicitly foreseen also in the CEN/PNE rules]



HIF Conformance criterion N. 10 

'For the purpose of creating conformance requirements, some basic principles taken from ISO/IEC-9646-1 shall apply'



HIF Test 1. 	Are the basic principles applied?

HISA	Yes, HISA defines an extensive set of mandatory requirements (up to the level of the documentation to be provided), formalising different levels of conformance with respect to the individual groups of Healthcare-related Common Services, in order to facilitate the gradual development/evolution of systems.



�Annex F (informative):

Bibliography



This annexe lists a few publications that provide background information to several aspects of the HISA.



Chen PP, ÓThe Entity-Relationship Model: towards a unified view of dataÓ, ACM Transactions on database systems, March 1976.



Italian Standard ‘UNI 10533’, ‘Essential structure of Healthcare Information Systems’, 1995.



ISO/IEC JTC 1/SC21, Information retrieval, transfer and management for OSI - Basic reference model -Part 1 Overview and guide to use, 1992



Sphani S. - Scherrer J.R. - Sauquet D. - Sottile P.A.  ‘Consensual trends for optimising the constitution of middleware’, SYNAPSES project, Telematics Application Programme of the Commission of the European Communities, project No. HC1046



Day J. The (un)revised OSI Reference model, ACM SIGCOMM



Ferrara F.M. ‘The middleware-based architectural approach for opening and evolving healthcare information systems’, proceedings of MIE 1996







Page � PAGE �1414�

FINAL DRAFT 2  prENV nnnn: 1997





Page �

FINAL DRAFT 2  prENV nnnn: 1997







© 1997 Copyright reserved to CEN members                                                                   Ref. No. prENVXXXX.X 1997 E







© 1997 Copyright reserved to CEN members                                                                Ref. No. prENVXXXX.X 1997E













© 1997 Copyright reserved to CEN members                                                                   Ref. No. prENVXXXX.X 1997 E
















