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Abstract

Clinical decision-making is a knowledge intensive activity
which can be vastly improved by providing the right
knowledge, in the right form, to the right person at the
right time. But that goal is not being fully met by current
information systems. The purpose of this paper is to
highlight the lack of attention paid to knowledge-based
systems and the need for further research in this area.
Towards that end, this paper analyzes recent research
related to knowledge management issues in the
healthcare industry, and we adopt Nonaka‘s SECI
framework to examine healthcare knowledge-base
systems which have been the subject of articles, published
between 2000 and 2007, in four medical informatics
journals. The result of this effort will eliminate many of
the knowledge gaps regarding the process of creating
optimized medical knowledge management systems (KMS)
applications, and thereby increase both the scope and

depth of medical knowledge management research.
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1~ Introduction

Drucker (1993) argues that in the new economy,

knowledge is not just another resource alongside
traditional factors of production (i.e. labor, capital, and
land), but rather it has become the only meaningful
resource today. A ‘knowledge-based perspective’ of the
firm has emerged in the strategic management literature
(Nonaka & Takechi, 1995), that postulates the services
rendered by tangible resources depend on how they are

combined and applied, which is in turn a function of the

firm’s know-how (Alavi, 2001). Such know-how is

entwined with the firm’s culture, policies, routine
procedures and individuals. Naturally, these factors are
socially complex and difficult to imitate. Thus the
knowledge-based view of the firm posits that those
knowledge assets may produce long-term sustainable

competitive advantages.

The central issue of knowledge management is not
unique to profit organizations, but also influences the
healthcare industry. A value of a modern healthcare
organization lies more in its intellectual and service
capabilities than in its hard assets (traditional production
factors), and it is primarily in this base that the potential
for competitiveness resides. Therefore, understanding the
creation and mechanisms of

knowledge process

knowledge management is a pivotal issue.

Therefore, we have selected four medical
informatics journals for this study, each of which the
scientific citation index ( SCI) rates with an impact factor
of more than 1.9. Those journals are: Journal of the
American Medical Informatics Association (JAMIA) |,
International Journal of Medical Informatics ( IIMI) ,
Artificial Intelligence in Medicine ( AIM) ,and Journal of
Biomedical informatics. The purpose of this study is to
analyze the medical informatics literature with regard to
knowledge-base systems. Using the Socialization,
Externalization, Combination, Internalization framework
(SECI model ) developed by Nonaka (1995) , we will
classify each of these huge research articles into one of
the four knowledge-creating quadrants. Our objective of
the analysis is to raise medical informatics and clinical

practitioner awareness of the potentials and implications



of the different knowledge creation processes.
2 ~ Literature review

2.1.The hierarchical view of data, information,

knowledge

The words we use to describe what we know about
the world are often entangled and overlap; terms like data,
information, and knowledge are often ambiguous in
common speech. Some authors have addressed the
question of defining knowledge by distinguishing among
data, information, and knowledge. A simple way to
conceptualize the difference between these terms is to
think of a hierarchy of meaning. The hierarchy starts with
raw data at the bottom, then moves up through
information, and ends at the top with knowledge. Each of
these layers builds upon the one below so that meaning

increases as we move up the hierarchy (Coiera, 1997).

From the hierarchy perspective ‘data’ is raw
numbers and facts( ex. Blood pressure is 127/70 mm HG ),
whereas information is processed data, and is usually
taken to mean data that gains significance in a certain
context (ex. The data may inform a clinician that a
patient’s blood pressure is under control) . Knowledge is
authenticated information (ex. Rule “if a patient’s blood
pressure is grater that 135/95 mm HG on separate
occasions then the patient has high blood pressure™)

(Vance, 1997). Through the hierarchy approach we can

see how each of the three layers of knowledge is related.

In a less mechanical way knowledge can be
described as a medical expert practicing his/her art,
someone that has superior long-term and short-term
memory as part of their expertise who is capable of
perceiving large, meaningful patterns inherent in data and
information. The weakness of this purely subjective, tacit
approach to knowledge lies in human error; it is possible
that inadequate data will be interpreted as meaningful
information and then used to support a physician’s
decision making. Of course, the optimum approach
would be to use both computerized and human

knowledge in an interactive way so as to shore-up the

inherent weaknesses in each stage of building a

meaningful knowledge building system.

2.2. Knowledge creation process and the knowledge
spiral

New knowledge is created through the synergistic
relationship and interplay between tacit and explicit
knowledge ( Nonaka & Takeuchi, 1995 ) , especially
through a four step process of socialization,
externalization, combination, and internalization ( Table
1).

Socialization is the process of sharing with others
experiences, technical skills, mental models, and other
forms of tacit knowledge. For example, resident
physicians work side by side with senior physicians and
learn craftsmanship, not just through language, but
observation,  imitation, and

through practice.

Externalization is the process of converting tacit
knowledge into explicit knowledge. Writing is an act of
converting tacit knowledge into articulated knowledge;
for example, engaging in techniques such as
brainstorming which gathers tacit knowledge into
verbalized streams of external text. ~ Combination is the
process of combining several types of explicit knowledge
into new explicit knowledge. For example, this includes
techniques such as the ‘meta analysis’ of literary
approaches to uncover new patterns and relationships of
explicit knowledge. Internalization is the process of
testing and validating the new relationship in the proper
context, thereby converting externalized explicit
knowledge back into new tacit knowledge. As we will
show, this four-step process of knowledge creation can be
supported and optimized by targeted knowledge building

management.



Table 1 Knowledge creation process

Socialization
From tacit-to- tacit

Knowledge

Externalization
From tacit-to-explicit

Knowledge

From explicit-to-tacit
Knowledge

Internalization

From explicit-to-Explicit
knowledge

Combination

Socialization)
-Video recording

-Virtual reality

Externalizationg)
-Knowledge engineering
-What-If analysis

-Brain storming

-Model interaction
-Simulator
-Virtual reality
Internalizationqy)

-Case base reasoning

-Data mining

Combination(o)

3. Conclusion

In the medical field, medical information systems

accumulate enormous numbers of healthcare records daily.

By appropriate management, the heterogeneous data can
be converted into valuable knowledge. Such knowledge
will be useful to a physician’s daily decision-making
process, and the enhanced organization of this knowledge
will be an intelligent asset to strengthen healthcare

institutions performance.

The complete knowledge creation process includes

socialization,  externalization, ~ combination,  and
internalization. Our analysis highlights the majority of
published knowledge management research. The results
show that the portfolio of knowledge management
research in the healthcare literature is biased toward
explicit knowledge. In particular, tacit to tacit knowledge
sharing has been ignored in the medical informatics
literature. This implies that tacit knowledge is left largely

unexamined (tablel socialization paper count). We

further challenge researchers to consider broadening their

range of exploration and consider knowledge perspectives

other than the ones with which they are most comfortable.
The aim of this endeavor is to eliminate the gaps in
understanding regarding the medical knowledge creation
processes, and thereby to broaden the scope of medical

knowledge management research.
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