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The Ontology-Driven Methodology for the Purpose of Knowledge
Management of Clinical Medicine
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Background and Objective

The term “ontology” means all the core concepts (terms and their relationships)
belonging to a specified knowledge domain. Ontology-driven knowledge
management is a methodology that utilizes ontology to coordinate the semantics
(meaning) in documents laden with semi-structured knowledge. As far as we know,
ontology-driven knowledge management has not been used for clinical purpose to
date. In this study, we applied this methodology to construct a knowledge
management system for the severe acute respiratory syndrome (SARS)-related
knowledge domain, and then tested whether ontology-driven knowledge management
could be superior to the conventional method of knowledge management in retrieving
information that can answer test query questions based on clinical scenarios.

Subjects and Method

To construct our knowledge base, the patient records of 54 probable SARS cases in a
medical center, 835 SARS-related news reports, 42 documents about standard
operation procedures for SARS, and 1,233 articles of SARS-related medical literature
were collected.

On the other hand, the ontology for the SARS-related knowledge was built manually
according to an essential SARS text and the biomedical data published on the US’s
National Center for Biotechnology Information (NCBI) website. To ensure maximal
conformation to existing ontologies in medicine, the authoritative terminology service
such as UMLS (Unified Medical Language System) or MeSH (Medical Subject
Headings) was referenced. The built SARS ontology was then approved by an expert



panel consisting of domain experts (physicians specializing in chest medicine or
infectious diseases) for completeness purpose.

An integrated knowledge management platform (the Anti-SARS Knowledge
Management System) was then constructed with the above-mentioned works, plus a
search engine with ontology-based search algorithm. This algorithm, if not turned off,
would integrate the domain knowledge described in the SARS ontology and a
pre-defined synonym table to retrieve target articles with concepts associated with
that of the query term.

The built system was then deployed in a medical center for evaluation. The evaluation
process consisted of three parts: (1) Usability test, including a survey of information
need. (2) User preference evaluation: Users subjectively determined whether the
ontology-based search algorithm is superior to the keyword-based search algorithm
(ontology-based search algorithm turned off) in retrieving information that can answer
a query question. (3) Estimation of efficacy of ontology-based search algorithm and
keyword-based search algorithm in terms of sensitivity and specificity.

Results and Conclusions

Most of the users thought this system was easy to operate (75%), did provide
trustworthy and valuable information (69%), could be helpful to their career (81%),
and could be applied to both healthcare professionals and non-professionals (65%).
They also welcomed the deployment of such a system in their workplace (81%). The
categories of information needed in their priority are (1) Medical literature about
SARS; (2) SARS patient record; (3) Documents for standard operation procedures; (4)
SARS-related news; (5) Biomedical information about SASR.

Averagely, in about half conditions (50%) ontology-based search algorithm is
considered comparable to keyword-based search algorithm in finding result that can
answer a user’s query question. In most of the remaining cases (37%), ontology-based
algorithm is the preferred one. This can be explained by the fact that ontology-based
search algorithm recruited more terms as input for a query, and thus would recover
more items of relevant (and also more items of irrelevant) results.

Further study on efficacy of search algorithms revealed that there is no significant
difference (p>0.05) on the search sensitivity or specificity between ontology-based
search algorithm and keyword-based search algorithm in our search engine. This
discrepancy from the user preference evaluation result can be explained by the fact
that searchers usually look for relevant articles in a search result set by inspecting
only the first part of all retrieved.

In conclusion, while confronted by the threat from new and re-emerging infectious
diseases, we do need and should use more competent method for managing
ever-changing and large amount of medical information. As demonstrated by our



Anti-SARS Knowledge Management System, ontology-driven knowledge
management is an alternative and favored methodology in managing medical
information whenever there is a need for fast updating in contents, building

knowledge base from multiple sources, or constructing an integrated knowledge
management platform.



