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Abstract

The aim of the article is to consider how best to manage knowledge in primary care. 

Knowledge management in general practice is complex. Successes in knowledge management have generally come within specific narrow domains. Increasingly, however, there is a trend towards structuring knowledge in order to provide protocols and guidance for clinicians. In many situations, a more highly trained clinician is being replaced by a less highly trained clinician plus structured knowledge, usually in the form of guidelines or a decision support system e.g. NHSDirect in England and Wales, or NHS24 in Scotland.
The article will consider two different perspectives towards knowledge management for primary care: the first, the methods first used in the 1980s for the development of knowledge based systems; the second, methods that have been developed by librarians as the role of libraries has moved beyond the traditional repositories of knowledge.
The article identifies the strengths and weaknesses of each approach, and highlights how the problem of tacit knowledge in the role of a primary care clinician, has proved a problem for knowledge managers supporting primary care clinicians. The findings will be presented as a knowledge management taxonomy designed how clinicians and librarians need to work together to reduce risks to patients.

Introduction

The purpose of this article is to consider the problem of knowledge management for primary care from two complementary perspectives.
For the purpose of this article, we will define Knowledge Management as:
‘A fluid mix of framed experiences, values, contextual information and expert insight that provides a framework for evaluating and incorporating new experiences and information. It originates and is applied in the minds of knowers’. (Davenport and Prusack, 2000)
There are generally considered to be two types of knowledge to be managed: explicit and tacit. The distinction has its origins in the work of Polanyi (1962, 1967), was expounded by Nonaka (1994)
The tacit dimension of knowledge is based upon experience, action, and involvement in a specific context. It includes both cognitive and technical elements (Nonaka 1994). The cognitive element refers to an individual‘s mental models consisting of mental maps, beliefs, paradigms, and viewpoints. The technical component consists of knowledge and skills that apply to a specific context. As a consequence, it is hard to formalise and therefore difficult to communicate to others.

Explicit knowledge is formal and systematic, easily communicated and shared. Examples are product specifications, scientific formulas, and computer programs.

The knowledge engineering  perspective

In the early days of artificial intelligence, scientists were puzzled by the fact that computers could do some difficult tasks well, but found some apparently easy tasks difficult (Hart, 1986). The reason why humans found the tasks easy was their application of tacit knowledge, which it proved difficult to codify. The systems appeared to lack “common sense”.
This may be seen in an example from the CYC project, a famous KM project from the 1990s.

A skin diagnosis system went as follows:

· Computer: Does the patient have spots?

· User: Yes

· Are the spots brown in colour?

· User: Yes

· Computer: Is the patient hot to the touch?

· User: Yes

The patient is in fact a rusty car, but the system lacking the tacit knowledge that cars cannot be patients concludes the patient has measles. Nor was this limited to one technology. Researchers seeking a solution adopted learning technologies such as neural networks. These technologies allowed the systems to learn for themselves rather than be loaded with codified knowledge. Unfortunately, the systems lacked the same common sense or tacit knowledge when learning as their rule-based counterparts. Thus a neural network trained with pictures of approaching tanks was able to identify further pictures of tanks in a first sample, but not a later sample. Investigation revealed that the system had learnt the difference between a sunny and a cloudy day, because it lacked the tacit knowledge that an approaching tank is more important than the weather.
As a consequence, knowledge based systems tended to be developed for specific narrow applications. An early example of a successful commercial application was XCON, used by the Digital Corporation to configure its VAX computers in the 1980s. (Barker et al, 1989).

Even in these narrow domains, these systems were characterised by a range of problems:
· Brittle decision making

· Based on making knowledge explicit, therefore didn’t deal with tacit knowledge well

· If you started with the wrong assumptions, then you will be guided to ask the wrong questions and arrive at the wrong answer.
Primary health care is not an area which appears to lend itself well to traditional knowledge engineering. It is broadly based and whilst it does require explicit knowledge the explicit knowledge required is generally determined by first applying tacit knowledge.

Case study in knowledge engineering: NHS Direct

NHS Direct is the UK’s patient advice service. It has a number of components, but we shall focus upon the nurse-led telephone clinical advice service.
NHS Direct, the national, nurse led telephone helpline, was announced in December 1997 (Department of Health, 1997) following the recommendations in the chief medical officer's report Developing Emergency Services in the Community, which appeared three months earlier.(Calman, 1997) 
The purpose of the new service was to provide "easier and faster advice and information for people about health, illness and the NHS so that they are better able to care for themselves and their families." This has been achieved through nurses guided by a decision support system consisting of codified knowledge. The role of the nurse is to use her or his tacit knowledge to guide the selection of the correct pathway through the codified knowledge. There is some evidence of nurses also using tacit knowledge to qualify the conclusions from the codified knowledge. (George, 2002) 
The other problem with the codified knowledge is that it may not be applicable to the patients accessing the service. Most of the knowledge codified is deemed to be the best available, and is therefore drawn from systematic reviews of well-organised trials.
A good trial excludes subjects who might introduce confounding factors, such as:

· Old people ( they have too many things wrong with them!)

· Children (their systems work differently to adults, and there are consent issues)

· Women who might be pregnant (Remember thalidomide?)

So who’s left?

· Men between the ages of 18 and 50

· Have you been to your primary care physician recently?

· How many men between the ages of 18 and 50 did you see in the waiting room? There is no evidence to suggest that the user base for NHS Direct is radically different than other areas of primary care.
The librarians’ perspective

Early in the development of expert systems, some authors argued for human mediation. (Gillies, 1991) Librarians are well placed to be knowledge mediators to help clinicians and patients gain more knowledge about their decisions:
· Librarians  are “good” at locating and using explicit knowledge

· Tacit knowledge is more difficult but systems are being put in place to capture this (i.e Dipex, NPSA reporting)
On the other hand, this has created a problem – the term knowledge manager has been used indiscriminately as a term for libraries/librarians, and some are uncomfortable with this view of their role.
What is apparent is that librarians can play a key role in mediating knowledge to primary care.

1. Explicit knowledge. This includes knowledge embedded in the literature, information delivered by the web and condition specific web resources. It also includes generic knowledge about how to find resources and general research strategies.
2. Tacit knowledge. This includes tacit knowledge about specific resources that may not be found by simple searches. It also includes skills and techniques in areas such as advanced searching and judging the quality of internet based resources.
Librarians may use this knowledge either by providing a service of by transferring to professionals and patients:
· By bringing together explicit and tacit knowledge gained from staff and service users - “knowledge harvesting”

· By getting people to exchange knowledge - “communities of practice”

· To create new knowledge for the organisation

· By using this knowledge to improve processes and systems – knowledge into action

· To use the knowledge gained to improve and develop training for staff

Conclusions: managing risk associated with health information

As information becomes a more important part of health care, the benefits increase but so do the risks from bad information, misinterpretation and failure to mediate the brittleness of codified knowledge through tacit knowledge.
Therefore, there is a need to manage these risks. In order to do this, we propose to define staff proficiency in terms of a model adapted from one derived by Storey, Howard and Gillies (2002) from earlier work by Benner (1984) and Dreyfus (1980).
This version of the taxonomy characterises the way that people use information resources in terms of five levels:
A knowledge taxonomy to manage risk

	Level
	Description

	Level 1- Foundation 
	The individual would use health information whilst under the direct supervision or guidance of others more proficient in its use.  (This level of attainment may apply to the practitioner gaining experience and developing skills and knowledge in handling health information, or a member of the public seeking information for the first time)

	Level 2- Intermediate
	The individual can demonstrate acceptable performance in handling health information and has coped with enough real situations to require less supervision and guidance, but they are not expected to demonstrate full competence or practice autonomously. For example, an informed patient seeking professional guidance from a clinician or librarian

	Level 3- Proficient
	An individual who consistently proves to be  competent in handling information.  The individual demonstrates competence through the skills and ability to find, judge and use information safely and effectively without the need for direct supervision. 

This could be an experienced clinical professional or perhaps an expert patient

	Level 4- Advanced
	The Advanced Individual is autonomous and reflexive, perceives situations as wholes, delivers advice safely and accurately and is aware of current best practice. Advanced Individuals understand a situation as a whole because they perceive it’s meaning in terms of long-term goals. (The Advanced Individual may be a clinical professional leading a team; or a well-qualified competent librarian and may also contribute to the education and training of others)

	Level 5- Expert
	The Expert Individual is able to demonstrate a deeper understanding of the situation and contributes to the development and dissemination of knowledge through the teaching and development of others..


In our taxonomy we specify that knowledge and skills are required in both finding and judging health information resources. Assuming that patients and the public should be referring their information to a clinician before making critical decisions, they require intermediate level skills in both information handling and evaluation. 
The clinicians are required to proficient as it is part of their professional role both for their own decision making, and to advise their patients about their decisions.
Librarians need to be advanced users, so that they can both resolve problems for the clinical professionals and the public, and for their own professional practice.

In all cases, proficiency in judging the resources found must match the proficiency to find them to minimise risk.[image: image1.png]Patients Clinician Librari n
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The knowledge management taxonomy to manage risk from knowledge within health.
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