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ABSTRACT

This chapter provides insight into various areas within the medical field that strive to
take advantage of different data mining techniquesin order to realize the full potential
of their knowledge assets. Specifically, thisisdone by discussing many of thelimitations
associated with conventional methods of diagnosis and showing how data mining can
be used to improve these methods. Comparative analyses of different techniques
associated with variousareaswithinthe medical field are outlinedin order toidentify
the right technique for particular medical specialties. Furthermore, suggestions are
provided to appropriately utilize the various data mining techniques thereby leading
to effective and efficient knowledge management and knowledge utilization. In this
chapter we highlight the potential of data mining in improving the exploratory as well
as the predictive capabilities of conventional diagnostic methods in medical science.

This chapter appears in the book, Creating Knowledge-Based Healthcare Organizations, edited by Nilmini
Wickramasinghe, Jatinder N.D. Gupta and Sushil Sharma. Copyright © 2005, Idea Group Inc. Copying or distributing
in print or electronic forms without written permission of Idea Group Inc. is prohibited.



Realizing Knowledge Assets in the Medical Sciences with Data Mining 165

INTRODUCTION

K nowledge management isan emerging busi nessapproach aimed at solving current
business challengesto increase efficiency and effectiveness of core business processes
while simultaneously fostering continuous creativity and innovation. Specifically,
knowledge management through the use of various tools, processes and techniques
combines germane organizational data, information and knowledge to create business
value and enable an organization to capitalize on its intangible (e.g., knowledge) and
intellectual assetssothat it can effectively achieveitsprimary business goalsaswell as
maximizeitscorebusinesscompetencies(Swanet al., 1999; Davenport & Prusak, 1998).
The need for knowledge management is based on a paradigm shift in the business
environment whereknowledgeiscentral to organizational performance (Drucker, 1993).

Knowledge management offers organizations many tools, techniques and strate-
gies to apply to their existing business processes. In essence then, knowledge
management not only involvesthe production of information but al so the capture of data
at the source, the transmission and analysis of this data as well as the communication
of information based on or derived from the datato thosewho can act onit (Swanet al.,
1999). Fundamental to knowledge management is effectively integrating people, pro-
cesses and technologies.

A pivotal technique in knowledge management is data mining which is used to
discover new knowledge from existing data and information and thus grow the extant
knowledge asset of theorganization. Thisisparticularly relevant to health care because
not only ishealth care aknowledge-based industry, but it isalso currently experiencing
exponential growth in the collection of data and information primarily due to new
legislativeinitiativessuch asManaged Careand HIPAA (Heal th Information Portability
and Accountability Act) inthe US. Thisthen makesitimperative for medical scienceto
incorporatethe benefitsof thistechnique. Weaddressthisimperative by first discussing
basic concepts of data mining and how they relate to the medical sciences. Next we
elaborate upon key data mining techniques as well as their advantages and disadvan-
tages and how they contribute to the building of important knowledge assets within
health care.

BACKGROUND TO DATA MINING

Intheliterature, dataminingisgenerally described at two levels: abroad perspective
and a narrow perspective. While the broader perspective equates data mining to the
process of Knowledge Discovery in Databases (KDD), the narrow perspective sees data
mining asastep withinthisKDD process. In either case datamining can be defined as,
“The nontrivial extraction of implicit, previously unknown, and potentially useful
informationfromdata” (Frawley etal., 1992). Datamining usesmachinelearning, aswell
as statistical and visualization techniques to discover and present knowledgein aform
that is easily comprehensible to humans. Data mining involves sifting through huge
amounts of data and extracting the relevant pieces of datafor the particular analysis of
aproblem. Morethan just conventional dataanalysis(such asbasic statistical methods),
thetechniquemakesheavy useof artificial intelligence. Often theemphasisisnot asmuch
on the extracting of data but more on the generating of a hypothesis, asin the case of
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