1.1 Messaging Standards

1.1.1 Background information. 

1.1.1.1 Definitions of E H R:

It is first necessary to agree on the meaning and scope of the EHR itself
.  There is as yet no single ISO definition of the EHR. A number of common definitions for the EHR from a variety of different organizations are listed in section 3.  These definitions range from very succinct to quite lengthy and encompass a range of somewhat different scopes.  This is not surprising since several of these definitions originally referred to the more or less variant names for the EHR including the EHCR (Electronic Health Care Record), EPR (Electronic Patient Record), CPR (Computerized Patient Record), and EMR (Electronic Medical Record).  Whilst it is recognised that these terms are sometimes given different shades of meaning in different countries and different health sectors (e.g. the English NHS makes a distinction between the EHR and the EPR), it is intended that the requirements for standards related to Technical Specification will generally apply to all of these variants.  

1.1.1.2 National Initiatives and nomenclature

PMRI – Patient Medical Record Information (US)

ICRS – Integrated Care Record Services (UK)

CMR – Computerized Medical Record (US) 

CPR - Computer-based Patient Record (US, Int)

PCR – Patient-carried (Card-based) Patient Record (G)

PHR – Personal Health Record (Int) 

EMR – Electronic Medical Record (US)

DMR – Digital Medical Record (Asia)

EPR – Electronic Patient Record 

EHR – Electronic Health Record

LHII – Local Health Information Infrastructure for EHRs (US)

CCR- Continuity of Care Record (US)

1.1.1.3 The electronic record must include eight essential attributes
: 

· Provide secure, reliable and real-time access to patient health information where and when it is needed to support care. 

· Capture and manage episodic and longitudinal electronic health record information. 

· Function as clinicians’ primary information resource during the provision of patient care. 

· Assist with planning and delivering evidence-based care to individuals and groups of patients. 

· Support continuous quality improvement, utilization review, risk management and performance management. 

· Capture information necessary for reimbursement. 

· Provide longitudinal, appropriately masked information to support clinical research, public health reporting and population health initiatives. 

· Support clinical trials. 
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Figure 5: 10 Dimensions of the EHR
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Figure 6: Functions of EHR

1.1.1.4 EHR architecture

The principal definition of an electronic health record architecture (EHRA) used in this Technical Specification is:

· “the generic structural components from which all EHRs are built, defined in terms of an information model”.   
A more descriptive definition is:

· “a model of the generic features necessary in any electronic healthcare record in order that the record may be communicable, complete, a useful and effective ethico-legal record of care, and may retain integrity across systems, countries, and time. The Architecture does not prescribe or dictate what anyone stores in their healthcare records. Nor does it prescribe or dictate how any electronic healthcare record system is implemented. ... [It] places no restrictions on the types of data which can appear in the record, including those which have no counterpart in paper records. ... Details like “field sizes”, coming from the world of physical databases, are not relevant to the electronic healthcare record Architecture.”  (EU-CEN, 1997)
Note that the exclusions specified in this definition highlight the ability of an EHR architecture to encompass a variety of different EHR implementations to suit different purposes.    

The EHR architecture should be broadly applicable to all healthcare sectors, professional healthcare disciplines, and methods of healthcare delivery.  A “consumer” or “personal” EHR should be able to conform to the same EHR architecture as a more traditional EHR used by providers such as medical specialists, nurses, general practitioners and providers of allied health services.    

An open standardised EHR architecture is the key to interoperability at the information level.  A standardised EHR architecture enables the whole or parts of the EHR to be shared and exchanged between authorized members of a multi-disciplinary care team, including the patient/consumer, independently of any particular EHR system. EHR information conforming to a standardised EHR architecture should be capable of being accepted, processed and presented by an EHR system that uses the EHR architecture irrespective of the source application or the operating system, database, and hardware on which the EHR system depends.

1.1.1.5 Why do we need E H R?

· Manage increasingly complex clinical care

· Reduce errors and inequalities

· Reduce duplication and delay

· Connect multiple locations of care delivery

· Deliver evidence-based health care

· Underpin population health and research

· Empower and involve citizens in their health agenda

· (Maybe reduce healthcare costs)

The good E H R (Academic definition). 10 quality criteria:

· Comprehensive 

· Faithful

· Life-long (and beyond)

· Medico-legally rigorous

· Educating

· Supporting diverse cultures and professions

· Capable of evolution

· Empowering and respecting

· Appropriately ubiquitous

· Capable of interoperability

1.1.1.6 History of  E H R in Europe:

Twelve years of European R&D, especially FP4:

· Past EHR Projects (http://www.ehto.org/): 
· GALEN, SYNAPSES,  SYNEX, I4C, HANSA, GEHR, PROREC, EHCR-SUPA, TOMELO, TELENURSE
· Regional Health Info Projects 
· COCO, CHIN, STAR, REMEDES, ITHACA, PRESTIGE, OPENLABS, EUCLIDES
Lessons learned:

· Ensure well thought-out strategy 

· Break the pattern of large scale all at once implementations 

· Ensure commitment of the “leaders”

· Keep it up... do not just set it up

· Ensure (legal and ethical) compliance 

· Do not underestimate user acceptance

· None of the parties can do it alone! 




The Need to address the challenges and to disseminate lessons lead to support of Prorec (‘96) and  EHTEL (’98) => searching for more stable platforms
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Figure 7: 20 years of e-Health R&D Context
· 2 generations of CEN standard, 
· well-published requirements, 
· public domain EHR specifications
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Figure 8: Research on EHR interoperability in Europe
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Figure 9: European research projects on EHR interoperability
Up to now:

· large implementation failed to stimulate wide-scale EHR adoption and interoperability
But NOW:

· Technical:

· A new generation of health informatics standards are emerging 
· Global adoption of standards in commercial products
· National Policies: 
· Distributed access to EHRs is now part of many national strategies. It is an item in the Agenda of the Health Ministries
· England (NpfIT), France, Canada (Infoway), Australia (Health Connect), USA (National Health Information Infrastructure- -NHII)…
· EU Policy: 
· EC Communication -Health - making healthcare better for European citizens: An action plan for a European e-Health Area. COM (2004) 356 final, 30.4.2004, p17, stress on interoperability of Electronic Health Records:
· “ By end 2006, Member States, in collaboration with the European Commission, should identify and outline interoperability standards for health data messages and electronic health records, taking into account best practices and relevant standardisation efforts.”
· “Achieving a seamless exchange of health information across Europe requires common structures and ontologies of the information transferred between health information systems” 
· Social:

· Citizens demanding. (References to sentences of the Luxembourg Court of Justice decisions relevant to international health care delivery inside EU)
· Organisational:

· Adaptation to International reimbursement procedure for Insurance and Social security systems
· Organisational:

· The main industrial actors are fostering the creation and adoption of standards.
1.1.2 Standards and Standards supporting initiatives related E H R:

1.1.2.1 GEHR: Good European Health Record

The GEHR project was and EU 3rd Framework project (Advanced Informatics in Medicine project 2014), and ran from 1992 - 1995. There were 21 participating organisations from 8 countries. The main achievements of the GEHR project were:

· requirements for Clinical Comprehensiveness of the EHR, which have since fed into many other projects, including ISO 18308; 
· a Architecture Model: a structured object-oriented model of the EHR, which contained basic data types, versioning semantics, and the multi-level structuring now accepted in CEN and HL7 
There are initiatives outside Europe in cooperation with GEHR (Australia).

1.1.2.2 OpenEHR Foundation

OpenEHR is a non-profit organisation jointly formed in 2000 by UCL (UK) and Ocean Informatics (AUS) uniting an international community working towards the realisation of electronic health records which are:

· clinically comprehensive and ethico-legally sound 
· interoperable and standards-based
· implemented as open-source components
· to support seamless and high quality patient care. 
OpenEHR promotes open-source (Reference models, Archetype models, Design Principles)
Activities: Architecture of E H R (EHR core services level, Knowledge services level, clinical application services level), reference implementations, academic demonstrators. They are actively involved in CEN and HL7 groups.

1.1.2.3 EUROREC

The European Institute for Health Records is a non-for-profit organisation founded in 2002 by the (then) established ProRec centres 
(Belgium, Spain, France, and Bulgaria)

The effective co-operation between all interested parties including users, professionals, authorities, industry, standardisation bodies and others at a European level and through a process of managed convergence towards European EHRs would benefit from the set-up of an appropriate structure based on existing organisations that could promote that mission

PROREC (4 FP): Promotion Strategy for European Health Records

National PROREC centres:

A registered non-for-profit organisation established at the national level gathering in a balanced way. They are solution providers developing contacts with all other stakeholders (public authorities, etc.)

WIDENET (5 FP): Join initiative of various PROREC centres.

Foundation of 
the European Institute for Health Records: The EuroRec Institute
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Figure 10: The Network of ProRec centres

Two useful and promising activities in preparation:

· Registration of coding systems used in health care

· Quality Labelling of EHR systems

EUROREC organises one International conference per year.

1.1.2.4 CEN

Since 1990 CEN has regarded the Electronic Healthcare Record as one of the most important areas for the establishment of European standards, especially in WG1 (Healthcare Information Modelling and Medical Records). It has so far published two generations of EHR standard, in 1995 and 1999. 

1.1.2.4.1 EHCRA (ENV 12265)

ENV 12265 Electronic Healthcare Record Architecture (1995) was a foundation standard defining the basic principles upon which electronic healthcare records should be based
. 

The scope of ENV 12265 states was to define the basic architectural principles for representing the content and structure of electronic healthcare records.

This European Prestandard provides the foundation for a standard reference architecture for the interchange of electronic healthcare records (in whole or part) between electronic healthcare record systems.

This European Prestandard, in conjunction with succeeding standards:

· enables the content and context of healthcare information of any sort to be recognisable and understandable when displaced from its origin;

· provides the means for referring to healthcare domain information models or syntaxes and for describing how instances of information represented in this way are organised in a healthcare record; and

· provides data structure principles for use by developers in implementing the ethical and legal measures required by national or international regulatory bodies.

This European Prestandard does not apply to the representation of record information within an electronic healthcare system; nevertheless suppliers who wish to exchange records which conform to its provisions may find it convenient to use it as a reference architecture for the storage, processing, and display of electronic healthcare records in the electronic healthcare record system

1.1.2.4.2 ENV13606

A four-part successor standard for Electronic Healthcare Record Communication, ENV 13606, was published in 1999.

Part 1, the Extended Architecture, built on ENV 12265 and defined additional components for describing the structures and semantics in EHCRs conforming to a range of requirements to allow the content of a healthcare record to be constructed, used, shared and maintained. 

Part 2, the Domain Termlist, defined a set of terminological measures to support various degrees of interoperability of the EHCRs created on different systems or by different teams on the same system. 

Part 3, the Distribution Rules, specified a set of data objects that represent the rules for defining access privileges to part or whole EHCRs, and the means by which security policies and attributes can be defined and implemented. 

Part 4 defined a set of messages to enable the communication of part or whole EHCRs in response to a request message or a need to update a mirror repository of a patient’s EHCR. 

Since 1999 several demonstrator projects and a few suppliers have elected to use ENV 13606 in an adapted form as their means of EHR interoperability between systems and enterprises. Regrettably the adaptations made to ENV 13606 have been rather ad hoc.

1.1.2.4.3 HISA (ENV 12967)

The 1999 CEN ‘Standard Architecture for Healthcare Information Systems’ (ENV 12967, commonly known as “HISA”) seeks to enable the development of modular open systems to support healthcare.

The HISA standard builds on the extensive work of RICHE, NUCLEUS, EDITH and HANSA in this field. The architecture of any generic healthcare information system is described as a federation of heterogeneous applications, interacting and co-operating through a middleware layer of common services. It specifies the structure of the data maintained and retrieved by each service, without prescribing its internal structure. Both applications and the middleware rely on a set of technological facilities (a bitways layer) to enable the physical connection and interaction of various modules.

Two main classes of common services are identified: 

· Healthcare-related Common Services (HCS) meeting the particular requirements and activities of users in the healthcare business domain. These relate to the subject of care, activities, resources, authorisation and health characteristics concepts. 

· Generic Common Services (GCS) which may be common to any information system in any business domain. 

This standard is presently being revised by CEN, and is expected to be published as a full standard (EN 12967) in 2005.

1.1.2.4.4 The EHRcom TaskForce (prEN 13606)

In December 2001 CEN TC/251 confirmed a new Task Force, known as “EHRcom”
, to review and revise the 1999 four-part pre-standard ENV 13606 relating to Electronic Healthcare Record Communications. The intention of this work is to propose a revision that could be adopted by CEN as a formal standard (EN) during 2004. The Enquiry Process in CEN has started in October 2004 (prEN13606). 

The Task Force was out to base the revision of ENV 13606 on the practical experience that has been gained through commercial systems and demonstrator pilots in the communication of whole or part of patients’ EHRs, mainly in Europe and Australia.

The overall mission statement of the EHR communications standard proposed by the Task Force was to produce a rigorous and durable information architecture for representing the EHR, in order to support the interoperability of systems and components that need to interact with EHR services:

· as discrete systems or as middleware components; 

· to access, transfer, add or modify health record entries; 

· via electronic messages or distributed objects; 

· preserving the original clinical meaning intended by the author; 

· reflecting the confidentiality of that data as intended by the author and patient.
Parts of preEN13606
:
Part 1: Reference Model
· comprehensive, generic EHR model drawing on 12 years of R&D and 2 previous CEN standards

· mapped to HL7 RIM and CDA

Part 2: Archetype Interchange Specification

· adopting the openEHR archetype approach

· compatible with HL7 Template specification

Part 3: Reference Archetypes and Term Lists

· initial archetypes for Europe, and repository specification

· micro-vocabularies for the Part 1 model

Part 4: Security Features

· measures to support access control, consent and auditability of EHR communications

Part 5: Exchange Models

· messages and service interfaces to enable EHR and archetype communication 

Reference Implementations:

· Karolinska Institute, Sweden

· University College London

· Universidad Politecnica de Valencia

1.1.2.4.5 CEN ISSS eHealth Report

The recent report from the CEN ISSS Focus Group on eHealth (V 8.2 available for discussion) stresses the importance of Electronic Health Records and the related standardisation initiative.

One of the identified key strategic aims is “improving access to clinical record” and therefore critical applications for achieving this aims have been highlighted:

· Electronic Health/patient records including health record architecture

· Electronic Transfer of prescriptions

· Electronic Health data messages […]

This report condenses a literature overview of eHeatlh related standards and standardisation initiatives.

1.1.2.5 ISO

The International Standardisation Organisation within the technical Committee 215 has developed some standards related to E H R. Two WGs are leading the task: TC 215/WG 1 Health records and modelling coordination and WG 2 Messaging and communication

1.1.2.5.1 ISO TS 18308 (EHR Requirements)

The purpose of ISO/TS 18308:2004
 was to assemble and collate a set of clinical and technical requirements for an electronic health record architecture (EHRA) that supports using, sharing, and exchanging electronic health records across different health sectors, different countries, and different models of healthcare delivery. It gives requirements for the architecture but not the specifications of the architecture itself. 

The E H R architecture requirements framework is divided in
:

· STR1: Structure
· PRO2: Process
· COM3: Communication
· PRS4: Privacy and Security
· MEL5: Medico-Legal
· ETH6: Ethical
· EVO8: Evolution
Reference Implementation:

· The first known compliance test against the 18308 requirements has been done for the openEHR Reference Model.
1.1.2.5.2 ISO/DTR 20514 – EHR Definition, Scope and Context

This project began in August 2001 and its target deliverable is an ISO Technical Report which
:

· describes a pragmatic classification of electronic health records; 

· provides simple definitions for the main categories of EHR; and 

· provides supporting descriptions of the characteristics of electronic health records and EHR systems. 

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

The approach taken in this Technical Report is to make a clear distinction between the content of the EHR and its form or structure.  This is achieved by first defining the EHR in terms of its structure (i.e. as a container).  This definition (to be called the “basic-generic EHR”) is intentionally concise and generic to ensure the broadest applicability to the widest range of existing and future users of EHRs and EHR systems.  Such a definition must also be able to support legislative and access control requirements that apply to all ‘forms’ of EHR.    

The basic-generic EHR definition is supplemented by a more detailed and specialised definition to cover two of the most essential characteristics of the EHR not covered by the basic-generic definition. These are the ability to share patient health information between authorised users of the EHR and the primary role of the EHR in supporting continuing, efficient and quality integrated health care. There are of course many other important characteristics of the EHR dependent on the scope and context of care, which will not be explicitly expressed in a single supplementary definition.  It would be possible to develop a whole series of formal definitions to capture all of the nuances of different care contexts.  However, the approach taken in this Technical Report is to keep the number of formal definitions of EHR types to an essential minimum and to demonstrate the inclusiveness of these definitions through explanatory text and examples.

The principle definition of the EHR, which is a specialisation of the basic-generic EHR definition, is called the Integrated Care EHR (ICEHR).  The ICEHR is based on a standardised or commonly agreed logical information model which supports semantic interoperability.  The openEHR Reference Model and the CEN 13606 Reference Model are examples of models which fit this definition.  

1.1.2.6 HL7

Health Level 7 develops specifications mainly for application-level messaging between health information systems, but also in other areas such as clinical documents and decision support. Its "version 2.x" messaging standards are in wide use in US and around the world, typically between information systems inside the same hospital, and between hospitals and external laboratories.

Since 1997, Health Level 7 (HL7) has been developing a new set of standards, collectively known as "version 3", or "v3". These are still aimed primarily at defining application messages, but are based on formal models, including the "reference information model", or "RIM". Message content schemas are derived by a restriction process which starts from the Reference Information Model (RIM), and continues through domain information models (DIMs), restricted message information models (RMIMs), common message element types (CMETs), finally ending with hierarchical message definitions (HMDs) and generated message schemas in XML.

1.1.2.6.1 HL7 RIM

The Reference Information Model is a high-level model to govern the definition of future HL7 v3 messages - evolving since 1999. It contains both generic classes and (legacy) specific classes derived from HL7v2 messages. It spans the requirements of purchaser/provider messages, hospital sub-system communications, clinical observations, act/workflow management and knowledge representation. It is increasingly adopted internationally as an industry standard.

The RIM itself is too general to be just a model for the EHR - but it can be “applied” to the EHR. The classes represented in v3 are: entities, roles, relationships, participations, acts, and acts-relationships.

1.1.2.6.2 HL7 Clinical Document Architecture

HL7 CDA provides standards for the exchange, management and integration of data that supports clinical patient care and the management, delivery, evaluation of healthcare service and management of electronic health records.

CDA is a generic model for the communication of clinical documents, very similar to the "Composition" class in the CEN 13606 specification and the "Transaction" class in openEHR. It was originally intended as a standardised way of communicating clinical notes, but the CDA user community tend to use it more as a persistence specification. It is regarded by some as the HL7 equivalent of a record architecture. CDA release 2.0 defines the structural organisation of fine-grained information inside a document.

It is divided in:

· Level 1 CDA focuses on the content of narrative documents: high-level context (parties, roles, dates and time, places) and structural organisation of headings
· Level 2 CDA (draft standard) models the fine-grained observations and instructions within each heading through a set of RIM Act classes
· A template-based methodology is proposed for Level 3, to define specific kinds of documents, observations or instructions
There is a active cooperation between CEN TC251, ISO TC215, OpenEHR and HL7 initiatives towards harmonisation.

1.1.2.7 IHE (Integrating the Healthcare Enterprise)

International association of vendors (coming from radiology, imaging systems) whose aims are to
:

· Improve the quality and cost of healthcare by removing the interoperability barriers (Integration cost = 20% of IT budget)
· Provide an open interoperability framework, based on existing standards
· Enable cross-vendor environment (best-of-breed)
· Leverage the interoperability solutions in multiple domains (radiology, cardiology, clinical lab, enterprise)
· The approach (very practical with an agreed 20 month cycle for a profile)
:
· Solve real-world integration problems 
· Close co-operation between users and vendors  
· Users prioritise the problems; vendors define the technical solutions
· Common technical framework, based on established standards (e.g. DICOM, HL7,..)
· Regular validation sessions (connectathon) 
· 2004 Edition : 50 vendors, 100+ systems
· Demonstrate the implementations at yearly public demo’s (USA, Europe, Japan)
· Document implementation in Integration Statements
· IHE gathers the major vendors in medical industry (Philips, GE, Agfa…).
1.1.2.7.1 IHE XDS

IHE has developed a new Integration Profile for Longitudinal E H R called  XDS (based on ebXML, EHRCom, HL7 CDA, DICOM SR, HL7 2.3.1., SQL and internet standards). This new profile will be tested in the next connectathon. 

1.1.2.8 ASTM  

ASTM (American Society for Testing and Materials) is a voluntary standards development organization in the world-a trusted source for technical standards for materials, products, systems, and services.

1.1.2.8.1 CCR: Continuity of Care Record

The Continuity of Care Record, CCR
, is a standard specification that has been developed jointly by ASTM International, the Massachusetts Medical Society, the Health Information Management and Systems Society, the American Academy of Family Physicians, the American Academy of Pediatrics, and the American Medical Association. The CCR has been developed in response to the need to organize and make transportable a set of basic patient information consisting of the most relevant and timely facts about a patient’s condition. It is intended to foster and improve continuity of patient care, reduce medical errors, improve patients’ roles in managing their health, and assure at least a minimum standard of secure health information transportability.

1.1.2.9 Other standards:

1.1.2.9.1 DICOM Structured Reporting

It is an evolving standard for the communication of the results of investigations to the originating clinical teams. It includes a high-level information model comprising a document header, nested context sections (headings) with a (small) set of defined containment relationships, observations are basic name-value pairs and several data types for values, each with a simple data structure. 

Implementation experience is limited. There is currently an active integration work is in progress with HL7 (especially CDA).

1.1.2.9.2 Terminology (SNOMED, LOINC, ICD, ISO, WHO…)
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Condensed Table of Standards dealing with Electronic Health Records
:

� Academic Reference: “Good Characteristics of a EHCR” (Eurorec 1997, Paris). Werner Ceusters, Belgium


� ISO/TS 18308 ISO TC 215/SC /WG 1 Date:   2003-04-23


� [(July 09, 2003)US, The Healthcare Information and Management Systems Society, � HYPERLINK "http://www.himss.org" ��http://www.himss.org�]


� ISO/TS 18308


� Dipak Kalra, OpenEHR presentation at EUROREC 2004


� EHRcom: the key to full interoperability of Electronic Health Records, Dr. François MENNERAT


MD  PhD, Chairman of ProRec-France, Secretary General of the EuroRec Institute


� http://www.chime.ucl.ac.uk/work-areas/ehrs/GEHR


� http://www.openhr.org


� http://www.eurorec.org


� http://www.chime.ucl.ac.uk/work-areas/ehrs/EHCR-SupA/Architecture/index.htm


� http://www.openehr.org/standards/t_cen.htm


� EUROREC2004: Satellite Workshop on Electronic Health Records, 27 November 2004 (Dipak Kalra, University College London).


� Refer to pages 54-56 Part1, and executive summary of V8.2


� http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=33397


� ISO/TS 18308 ISO TC 215/SC /WG 1 Date:  2003-04-23


� Partnership for Health Information Standards Newsletter/Update, Issue 20 – Summer 2004


� http://www.openehr.org/standards/t_iso.htm


� http://www.hl7.org/


� G. Claeys Agfa Healthcare R&D, Technology Manager Co-chair IHE Europe/ Hans Peter Bursig, secretary general COCIR


�http://www.astm.org/cgi-bin/SoftCart.exe/STORE/filtrexx40.cgi?U+mystore+ulkl6342+-L+CCR+/usr6/htdocs/astm.org/DATABASE.CART/WORKITEMS/WK4363.htm


� Report from the CEN/ISSS eHealth Standardisation Focus Group: CEN/ISSS Report Part 2 V 8.5 page 67.





