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CLINICAL ARCHETYPES - A TIME-BOUND
CONCEPTUAL REPRESENTATION OF A
CLINICAL CONCEPT

Clinical archetypes (e.g. openEHR) have been suggested
as an alternative method for organising clinical concepts.!”
They are domain-specific computable structures developed
according to a reference model that enforces constraints
between the concepts defined. The archetypes allow clini-
cians to develop clinical concepts and their relationships and
visual components that allow the clinician to interact with sys-
tem in a system-independent manner. While this is a robust
approach for ensuring stability for clinical concept definitions,
it can still be challenging to link data modelled on these defi-
nitions to non-clinical data sources. They are limited by being
a representation of conceptual understanding at the time of
creation and are not readily used hierarchically.

Ontologies as a Key Enabler of Linked Data

Public sector organisations and governments are moving for-
ward to integrate information through ‘Linked data’, a method
of linking pieces of data and information using uniform resource
identifiers.’® Open data initiatives are exposing large data sets
through semantic endpoints that can be queried using seman-
tic queries to get novel insights.’® We recommend semantic
enablement as a mandatory requirement for any new health
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information technology project to leverage the deluge of big
data across the health care ecosystem. The starting point would
be to use a guidance framework such as the ‘ontology toolkit
for developing ontologies related to chronic disease manage-
ment’ to encourage adoption at ontological approaches among
clinicians who possess the domain knowledge.

The Extended Ontology Toolkit for Chronic
Disease Management
The toolkit for supporting the development of ontologies
related to chronic disease management was developed as an
outcome of a consensus process which took place in a forum
at the Medical Informatics Europe (2012) conference.?? A key
objective of developing the toolkit was to overcome problems
associated with the semantics of datasets originating from
heterogeneous data sources.

This toolkit suggested a four-step approach for developing
ontologies:

1. Identification and specification of data sources;

2. Conceptualisation of semantic meaning;

3. How available routine data can be used as a measure
of the process or outcome of care;

4. Formalisation and validation of the final ontology. It
recommends tools that can be used for engineering
ontologies and can be extended for building
ontologies in other areas of health care.
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Figure 4 The extended ontology toolkit for chronic disease management
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Since the initial development of the toolkit, we have utilised
itin a number of studies dealing with routine health data. Most
feedback received from clinicians involved was related to the
steep learning curve for adopting standard tools that limit
using them within the limited timeframe available for research
studies. As a result, we extended the toolkit to facilitate rapid
development of ontologies that focused on data-centric stud-
ies. The elements developed as the extension included a
generic health concept ontology and a set of mappings of the
concepts to chapters in frequently used controlled vocabular-
ies. In addition, the toolkit included a ‘data source ontology’ to
conceptualise metadata associated with the heterogeneous
data sources incorporated into study. Finally, a study-require-
ment ontology was introduced to semantically represent the
salient features of a research study.

DISCUSSION

Semantic interoperability is appropriate in situations where
the data structure is known and where there is transferrable
meaning. However, as we work with more and more data
sources that are loosely defined, the standards established
for semantic interoperability are increasingly difficult to use.
Ontologies allow better use of data in situations involv-
ing complex heterogeneous data sources. Furthermore, the
existing stack of ontology tools facilitates a more enhanced
user experience for achieving semantic interoperability.
Clinical practitioners are often reluctant to adopt ontology
development tools due to the steep learning curve associ-
ated with them. While the initial version of the ontology toolkit
was focused on a structured method of developing ontologies
for chronic disease management, the extension was more
focused on having some pre-built ontological components
that will reduce the learning curve and reduce the ontology
development time in real-world data-centric studies.

COMPARISON WITH THE LITERATURE

Intermediate Processors of Health Information (IPHI) have
been suggested as a mechanism for facilitating interop-
erability while enforcing privacy, ethical and data quality
constraints.2! Such mediating entities could be used to
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offered by ontologies in this context is the ability to allow
technology agnostic methods of communicating the mean-
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interoperability, ontologies have proved to be more dynamic
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experts. These methodological issues need to be resolved
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of ontologies and encourage participation of domain experts.
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