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Interoperability: Do we know what are we talking about?  

The term interoperability is ubiquitously used throughout the health informatics 
grounds and the sector but somehow the precise meaning of interoperability is 
difficult to capture. In the wider sense the following definition1 applies to general IT: 

“Interoperability means the ability of information and communication 
technology (ICT) systems and of the business processes they support to 
exchange data and to enable the sharing of information and knowledge.” 

The following is healthcare specific from HIMMS2 - a very reputable US organisation: 

“Interoperability is the ability of health information systems to work together 
within and across organizational boundaries in order to advance the effective 
delivery of healthcare for individuals and communities” 

This list could go on forever. However it is worth looking at how ISO3 defines and 
classifies interoperability within the EHR context: 

“The single most important characteristic of the EHR is the ability to share EHR 
information between different authorised users. In technical terms, this 
requires interoperability of information in the EHR and interoperability of EHR 
systems which exchange and share this information.” 

ISO further decomposes interoperability of information, which is the main 
bottleneck in achieving full interoperability, into two distinct classes: 

1. Functional interoperability: the ability of two or more systems to exchange 

information (so that it is human readable by the receiver). 

2. Semantic interoperability: the ability for information shared by systems to be 

understood at the level of formally defined domain concepts (so that information 

is computer processable by the receiving system). 

Automatic processing and providing value added applications like intelligent decision 
support and care planning is the main driver to computerise clinical information. It is 
clear to many that the expense of transforming to non-paper environment has a very 

                                                      

1
 IDABC - The 'European Interoperability Framework for pan-European eGo. Available from: 

http://europa.eu.int/idabc/3761 

2
 HIMSS - Integration and Interoperability [Internet]. [date unknown];[cited 2009 May 25 ] Available from: 

http://www.himss.org/ASP/topics_integration.asp 

3
 ISO/TR 20514: Health informatics — Electronic health record — Definition, scope, and context 



 

Interoperability Assessment - White Paper White Paper Page 2 

poor return on investment unless there is a reasonable level of semantic 
interoperability. 

Based on these definitions it is possible to mention about at least three categories of 
interoperability: 

1. Physical interoperability (i.e. low level communication mechanisms, 

development platforms, programming libraries and API, frameworks, best 

practices etc.) 

2. Functional (data) interoperability (syntactic – uses same digital representation) 

3. Semantic interoperability (uses a mechanism to understand meaning) 

ISO also underlines the fact that semantic interoperability is not an all-or-nothing 
concept. The degree of semantic interoperability will depend on the level of 
agreement of its precursors used by the sender and receiver of information. 

According to ISO and European Commission reports the precursors or enablers of 
semantic interoperability are: 

ü High quality and accessible common terminology (i.e. SNOMED, ICD, LOINC) 

ü Common and stable reference model (i.e. HL7 RIM, openEHR Reference Model, 

ISO/CEN 13606 Reference Model) 

ü Shared clinical concept repositories; i.e. openEHR/ISO/CEN 13606 Archetypes 

and HL7 Detailed Clinical Models (DCM)/Templates 
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How to deliver on these requirements in New Zealand? 

Looking at how the developed part of the world is trying to tackle these problems it 
becomes apparent that there is significant advantage in establishing an independent 
body at the national/state level to plan, coordinate and undertake the actions 
required to achieve: 

1) Health Information Interoperability 

This will provide essential elements of data and semantic interoperability at a 
national level. While the former covers successful transfer of health information by 
electronic means (i.e. messaging), the latter ensures the meaning of exchanged 
information is preserved at the receiving end and processed accordingly. The 
primary function of the national body in this respect will be to put relevant standards 
to work (based on close collaboration with HISO) and nationally make available, at a 
minimum, Terminology Services and a Shared Repository of Healthcare Concept 
Models to achieve a high level of semantic interoperability4. It will also provide a 
representative ‘Health Information Infrastructure’ to provide the essential 
precursors of interoperability and may contain typical configurations of physical and 
logical systems likely to be used by PHO, DHB and national tiers as well as in other 
health and disability settings. 

2) Healthcare Process Unity 

Achieving a state where health information systems seamlessly work together (i.e. 
interoperability at systems level) requires uniformity at the process level.  There 
currently is only sporadic agreement on even the very basic business processes in 
our healthcare system.  Furthermore there is a paradigm change in the way we 
deliver healthcare – we need to re-engineer our systems to put the patient in the 
centre.  

The national body can act as a catalyst in the health and disability sector, by means 
of its expertise, independence, infrastructure and research capability to help define a 
uniform set of clinical and administrative processes and workflows. In the non-
clinical side these services will mainly comprise activities around business process 
optimisation and in the clinical side they will mainly focus on reshaping/defining 
processes to enable patient centred and shared care. More specifically the national 
body will provide and tailor the knowledge (i.e. clinical guidelines, care pathways) 
and processes for enabling evidence-based clinical care in collaboration with clinical 
networks.  

                                                      

4
 Semantic Interoperability for Better Health and Safer Healthcare. Deployment and Research Roadmap for 

Europe. Brussels: European Comission; 2009 Jan. ISBN-13: 978-92-79-11139-6, DOI: 10.2759/38514 
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In summary an independent national body would: 

V Act as a catalyst for the collaboration of all stakeholders, mainly expert clinicians, to 

agree on the content of key clinical concepts required for a minimum level of 

semantic interoperability based on prioritised business cases, providing advanced 

tools to facilitate discussions and capture requirements. 

V Bridge the semantic gap between concept models and terminology (the boundary 

problem) by means of creating terminology bindings. This refers to the association 

between a data point (node) of an information or data model and the set of terms 

that can be used to populate that data point's value. NHS in the UK have devoted a 

considerable amount of resources for this. 

V Establish a shared repository of these models and publish using standardised and 

well documented interfaces. NHTL shall pay special attention not to commit a 

particular standard in the interoperability arena but try to be as standards neutral. 

Specific artefacts for HL7, CEN/ISO or openEHR may be produced if and when 

required. 

V Support clinical validation and testing of information artefacts. 

V Assist vendors in transforming concept models into implementation environments 

(i.e. templates) 

V Provide tools for governance of infrastructure elements (i.e. terminology, shared 

concepts etc.) 
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What infrastructure is needed? 

The following health information infrastructure would need to be provided by the 
national body: 

New Zealand National Terminology Service 

High quality biomedical terminology including coding and classification systems 
(ICD/ICPC and LOINC), nomenclature systems (GMDN and UMDNS) and controlled 
vocabularies (SNOMED) are the first level precursors for health information 
interoperability. HISO have already examined and determined certain terminology 
for use in New Zealand health and disability sector but there is yet no body to 
provide its usage through electronic means.  

The national body will provide the Terminology Service by electronic means through 
standards driven interfaces. This will at a minimum contain: 

- NZ National SNOMED Subsets, including NZ Maori translations/extensions 

- Other HISO approved and endorsed terminologies 

In addition to ensure sustainability of service over time the national body should also 
provide tools and methods for customisation and maintenance of terminology as 
well as for governance. 

Clinical Concept Modelling and Repository 

This is a very important precursor of semantic interoperability which is currently not 
addressed by any existing or proposed initiatives in New Zealand. However this is 
clearly expressed as a very critical task mainly in EU5 and Australia6. While 
terminology provides common language by means of syntax and grammar, clinically 
validated and agreed concept models enable common understanding among people 
and systems. These are expected to be both human readable and computable 
models such as prescription or blood count 

                                                      

5 EU Commission. COMMISSION RECOMMENDATION on cross-border interoperability of electronic 

health record systems.  Brussels: EC; 2008. 

6 NEHTA. Review of Shared Electronic Health Record Standards.  Australia: National E-Health 

Transition Authority; 2006. Available from: http://www.nehta.gov.au/dmdocuments/SEHR Standards 

Report v1 0 public release.pdf 
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What services may be provided? 

Interoperability Certification 

This service, which initially at least, this may be ‘voluntary’ rather than mandatory 
which may either be conducted (in which case the national body will need to be 
accredited) or facilitated (for self testing and accreditation). This is a common 
pattern demonstrated by a number of jurisdictions which have advanced in eHealth 
including the US, EU, Canada and Australia. 

It is anticipated that special attention needs to be given to the testing and 
certification of healthcare messaging. The national body may provide assistance and 
technical support for determining key messages involving core data sets or processes 
at national level. HL7 v2.x message testing can be provided in association with the 
Australian Health Messaging Laboratory (AHML); the national body can provide 
further services related with the semantics of clinical information on top of the 
technical aspects provided by AHML. 

The following steps, which are essential in order to provide this service, needs to be 
delivered by the national body: 

V Identification and validation of objective measures and processes to be used for 

testing and certification of individual health information systems – mainly electronic 

health records. We should leverage existing works of similar centres around the 

world such as CCHIT and FDA in US, EuroRec in EU, Nehta  and Canada Infoway. As 

an example EuroRec7 currently has 1600 criteria which have been either developed 

or adapted from other organisations. They require a core set to be met during 

tenders. 

V Tools for continuously developing, validating and refining testing criteria 

V Tools for testing (either by the national body or through Web based interactive tools 

for self assessment) 

V Tools for certification (either by the national body or self certification) 

V A set of good practice packages and tools for use in tenders or assist in validation 

                                                      

7
 http://www.eurorec.org  

http://www.eurorec.org/
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Interoperability Sandpit 

By allowing vendors to deploy their solutions in a controlled sandpit area established 
within the infrastructure provided by the national body we can actively engage them 
to effectively communicate with each other and experiment. Provision of key 
enabler services for semantic interoperability such as Terminology Service and 
Clinical Concept Models will be important. 

Only after providing the infrastructure and services, and letting all parties 
experiment and do self testing, can meaningful interoperability testing and 
certification be delivered. 

Interoperability Forum and Knowledgebase 

The Ministry of Health hive platform8, the social network style innovation hub 
developed and moderated by NIHI and the leading Web 2.0 expertise and research 
capability can be leveraged to enable the collaboration of key stakeholders, 
especially clinicians. Putting patient at the centre of care necessitates a strong 
clinical voice in developing IT strategies.  

The national body, led by HISO, will also have a say in the global standardisation 
arena and play an important role in establishing international collaborations. 

                                                      

8
 Health InnoVation Exchange: www.hive.org.nz  

http://www.hive.org.nz/

