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Executive Summary

Introduction

1. Descriptive data about the processes of British postgraduate medical education is

sparse. Outcomes evidence is limited to pass rates for the Royal Colleges exami-

nations and the individual judgements of assessment panels for GP registrars and

completion of CCST.

2. Postgraduate trainees are employed as working health professionals, so their cur-

rent competence is always an issue, as well as the competence they will be expected

to demonstrate when their specialist training has been completed. De�ning com-

petence in terms of the expectations of the holder of a particular post helps to

avoid confusion.

3. The central problem of postgraduate education is how best to combine work within

a doctor's current competence, itself a source of learning, with the provision and

use of learning opportunities to extend that competence.

4. There is a need for an agreed framework for the development of competence dur-

ing each training programme, which puts learning outcomes on the priority list

alongside service duties.

5. Areas in which competence is seriously underconceptualised include communica-

tions, teamwork and management in healthcare settings.

6. The recent report of the US Federated Council for Internal Medicine Task Force,

Graduate Education in Internal Medicine: a Resource Guide to Curriculum De-

velopment (Sox et al., 1997) is a useful source of ideas.

7. Some perceive judgement as an attribute of personal expertise that goes beyond

that competence which any fully trained doctor could be reliably expected to

demonstrate. It can also be seen as a dimension of lifelong learning linked mainly

to the improvement of decision-making through learning from experience over a

long period, rather than the learning of new practices or keeping up to date with

research.

iv
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Research into Medical Expertise and Decision-Making

8. Key features of expertise include the importance of case-based experience, the

rapid retrieval of information from memory attributable to its superior organi-

sation, the development of standard patterns of reasoning and problem-solving,

quick recognition of which approach to use and when, awareness of bias and fal-

libility; and the ability to track down, evaluate and use evidence from research

and case-speci�c data. Understanding the nature of expertise is important for

self-monitoring one's use of heuristics and possible bias, sharing knowledge with

others and supporting other people's learning. It is also critical for understanding

the respective roles of clinical experience and evidence-based guidelines.

9. Research into decision-making under conditions of stress and uncertainty suggests

that training in crisis management is needed, and that teamwork and other organ-

isational factors are important.

10. There is a need for regular self-evaluation to maintain critical control of one's

practice.

11. The use of evidence-based medicine requires on-the-job as well as o�-the-job teach-

ing.

Learning in Clinical Settings

12. Many features of the educational policy seem to be appropriate, but they are

not being implemented in many hospitals. There is insu�cient supervision and

feedback. Educational goals are subordinated to service demands. While many

house o�cers receive good clinical teaching, a minority do not and assurance of

educational quality is weak. Learning goals are only speci�ed at a very general

level, so there is little clarity about priorities, especially at the PRHO stage.

13. This issue has to be tackled at local level where there is limited management of

the educational process and clinical tutors have little time and no authority over

clinical teaching. Deans do what they can; but quality assurance of postgraduate

education lags well behind that for clinical practice; and the UK research base at

this level is minuscule.

14. The learning of procedures in medical posts has been criticised for being too hap-

hazard: there is often little continuity of experience and guidance is often provided

by doctors who are themselves not very experienced.

15. The appropriateness for GPs of so much general hospital training has been ques-

tioned. Though research on this issue would be di�cult, we think more research

evidence could and should be gathered.

16. The key issues emerging from North American research are:

� the time allocated for trainer-trainee interaction and making the best use of

that time;
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� methods of providing feedback;

� qualities of teachers rated as `good' by trainees and their colleagues.

17. One gets the impression that American residents receive considerably more clinical

teaching than their British counterparts, but there is no British data to enable a

proper comparison. The variation in the amount of training received by British

trainees is reported as considerable, raising issues of quality assurance and trainee

entitlement.

Learning in Non-Clinical Settings

18. Research into postgraduate teaching and learning in non-clinical settings mostly

comprises evaluations of a wide variety of teaching innovations, rich in ideas but

not necessarily generalisable.

19. Strong evidence that the e�ectiveness of o�-the-job teaching is highly dependent

on its links with related on-the-job teaching makes it unwise to evaluate o�-the-job

teaching on its own.

Continuing Medical Education and Lifelong Learning

20. Surveys of GPs, and also in a few cases consultants, have shown the importance for

learning and changes in practice of a wide range of learning activities and sources

of information. Moreover, they di�er according to whether the changes involve

treatment (including prescription), diagnosis and investigation, doctor-patient re-

lationships, referral policy, health promotion or practice organisation. Models of

physician learning distinguish between learning triggered by the problems raised

by current individual patients and \learning projects" to acquire or improve pro-

�ciency in a targeted area of practice. The initiation of learning is dependent on

signi�cant background knowledge of what is out there to be learned to which CME

conversations with other physicians, and reading contribute in ways which would

not be revealed, for example, by evaluations of CME events. The importance of

informal consultations with others and a reluctance to \cold call" experts suggest

that facilitating social interaction among doctors and strengthening their networks

should be a policy goal.

21. Evaluations of CME courses have demonstrated the importance of including activ-

ities such as the observation and discussion of visual material and/or supervised

practical work. Though it has con�rmed that short courses of 1 day or less are

rarely e�ective, no controlled studies have been reported which used length of

course as a variable. This de�ciency needs to be remedied because much time

could be wasted trying to improve courses which are too short; and unrealistic

expectations of the learning time required for certain goals are easily developed

by busy learners and under-resourced providers | a form of collusion from which

nobody bene�ts. Another important conclusion is that educational interventions

on their own often fail to achieve changes in practice.
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22. Research on innovation strategies points to the danger of focusing only on the

development of competence. Competence has to be translated into performance

and at this stage many dispositional and organisational factors come into play.

Research on the implementation of guidelines, for example, indicates not only

that the quality and utility of the guidelines themselves is important but also that

both educational interventions (leading to understanding of their purpose and

rationale) and administrative interventions (ranging from organisational changes

to simple reminders) need to accompany the guidelines.

23. The discussion of recent developments in CPD reaches two conclusions. First,

needs analysis is important for quality assurance purposes at three levels - the

individual, the working group and the healthcare organisation (the last two are

multi-professional). However, it should not be assumed that needs identi�ed by au-

dit, for example, will necessarily require an educational response. Second, following

the advice of Fox and Bennett (1998), CME providers should adopt a coordinated

approach to all three levels by facilitating self-directed learning, providing high

quality individual and group education, and assisting healthcare organisations to

develop and practise organisational learning.

The Role of Information Technology

24. Decision support systems have had a mixed reception over the years, but seem to

be growing in acceptance as just another tool in the doctor's armoury. A training

issue here is the need to ensure that doctors understand how decision support

systems frame the problem so that they can judge the quality of the advice that

they o�er.

25. In terms of the development of such systems, we may expect the development

of linked databases rather than fragmented sources and better explanations from

systems about the reasons for their decision advice.

26. The training implication of this is that such systems may be excellent, but their

use needs to be carefully integrated into the overall training programme | not

least so that the human trainers provide what the computer-based system cannot

provide in terms of monitoring and feedback.

Assessment and Feedback

27. Summative assessment for the award of the Certi�cate of Completion of Specialist

Training will be at least partly performance-based; and will need to be evaluated

as it comes on line. Since Membership Examinations of the Royal Colleges are

competence-based, the performance-based element at the end of Basic training is

given relatively little attention. Thus the most critical certi�cation issue arising

from our review is the extent to which assessment regimes cover the full range of

competence discussed in Chapter 3 and its translation into performance.

28. With formative assessment questions have been raised about frequency, coverage,

and reliability; and, if it is to properly serve its purpose, the manner in which for-
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mative assessment is integrated into training programmes to support the learning

process will also need to be researched. Levels of supervision are often a�ected by

factors other than the competence level of the trainee, and feedback may not be

based on any systematic (though not necessarily formal) assessment.

29. Learning to assess and reassess one's own competence and its limits is a long and

complex process, which becomes increasingly sophisticated as a doctor progresses

through postgraduate education. Its reliability signi�cantly depends on access to

good supervision and feedback. Feedback which contributes to a trainee doctor's

self-assessment may come from patient outcomes, informal discussions with other

doctors or health professionals, periodic appraisals or meetings for signing the

trainee's logbook. Informal feedback on the wards tends to be spontaneous and

incidental, i.e. not the result of a re
ective judgement: it is mostly received from

more senior trainees rather than consultants, and more likely to be negative than

positive. Formal feedback appears to vary considerably in quantity, quality and

breadth of coverage. Even the best designed log-books focus on competence rather

than performance.

Monitoring Postgraduate Education

30. As reported in Chapter 4, there is su�cient cause for concern to suggest that

research into the practice and e�ectiveness of supervision and feedback during

postgraduate medical education is urgently needed. This should include the im-

plicit delegation of certain supervisory and educational responsibilities to senior

trainees. Should it be formalised, as in the US role of Chief Resident? Should it

be accompanied by training? Which responsibilities could or should be delegated,

and which should not?

31. Few Trusts have reliable mechanisms for incorporating clinical teaching into their

organisation of professional time, though some may have formally agreed to do

so. Nor are there any internal audit mechanisms at local level for monitoring and

periodically evaluating a Trust's programme of professional education. Clinical

Tutors have neither the time nor the authority to undertake such duties.

Mentoring after Quali�cation

32. Given the di�culties discussed above of �nding su�cient time for supervision,

giving feedback and clinical teaching for postgraduate medical trainees, the intro-

duction of mentoring as an additional role and obligation might not justify a high

priority. However, mentoring might be particularly well suited to the support of

doctors during the �rst few years after completion of postgraduate training. Both

consultants and GPs could bene�t from such support as they grow into their new

roles and responsibilities, learn to work with new colleagues and to contribute ap-

propriately to their Trust or General Practice, and take greater responsibility for

organising their own lifelong learning.



Chapter 1

Introduction

1.1 Aim of the Review

The increasing codi�cation and regulation of medical competence highlights the multi-

faceted and complex nature of being a doctor. Not only are extensive skills and knowl-

edge expected within the doctor's area of specialism, but also high levels of commu-

nicative ability, ethical understanding and responsibility, teamworking capability and

organizational ability.

Although much is learned pre-registration, the greater part of a doctor's overall and

e�ective competence and judgement is developed post-registration: through active in-

volvement in a large number of cases; through teaching and supervision; through dis-

cussion and teamwork; through re
ection on practice; and through formal study.

Two questions underpin this review. First, what is the nature of medical competence

and judgement? Second, how can post-registration medical education be organized so as

to develop it in an e�ective and e�cient manner? However the �rst question is answered,

it is clear that the pivotal learning experience is, and will remain, the doctor's exposure

to, and involvement in, a wide range of real cases; cases where di�cult judgements have

to be made, often with uncertain and insu�cient data and sometimes against severe

time pressures.

1.2 Methods Used

The main method used was a review of the research literature in two �elds:

1. professional competence, judgement and expertise in medicine; and

2. post graduate and continuing medical education.

Where appropriate, research literature from outside the �eld of medicine has been in-

troduced which relates to professional expertise, the de�nition and speci�cation of com-

petence, decision-making, and learning in the workplace: these are �elds with which

either or both of the authors is conversant. Details of the search methodology for (1)

1
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and (2) above are provided in Appendix A. The bulk of this search was conducted by

Ian Eiloart, the researcher on the project, whose assistance we gratefully acknowledge.

In addition to the search, we interviewed 12 experienced doctors with responsibilities

in Postgraduate Medical Education, and studied Royal Colleges' documents on Basic

Training, Higher Specialist Training and the Vocational Training of General Practition-

ers. The main purposes of the interviews were:

� to ascertain our respondents' understanding of the terms competence and judge-

ment;

� to �nd out what they considered to be critical factors a�ecting the success of

postgraduate medical education, and the policy issues which had been addressed

by the recent reforms or still needed to be addressed.

This helped us to contextualise our report, and con�rmed that knowledge of the research

under review was not widely distributed.

Given the substantial discussion of major papers in this report and the provision of

abstracts for most entries in our database, we decided that the provision of an addi-

tional annotated bibliography would be redundant. The database itself will be available

through the website of the University of Sussex School of Cognitive and Computing

Sciences, as will the �nal (after review) text of this report.

1.3 Reporting of Research

Methodological approaches to research in medical education include a rather di�erent

balance of methods than those found in biomedical research. While this di�erence can

be partly attributed to research funding on a much smaller scale, there are also many

practical constraints on research into medical education. Numbers at postgraduate level

are often too small for the use of inferential statistics, so a combination of qualitative

methods and descriptive statistics is often used. Allocation to experimental or control

groups is normally both random and explicit, but cannot often be blind. Since doctors in

training are fairly sophisticated subjects, qualitative methods can allow some attribution

of cause to desirable or undesirable outcomes, in the absence of such control studies.

Whenever control studies have been used we have noted this fact in the text, but we

have not tried to make any judgements about whether they have been well used. Before

and after studies are also reported as such. The absence of such annotations can be

reliably interpreted as signifying the absence of such methods. There have been a

small number of systematic reviews, mostly focussed on continuing medical education,

where Davis et al.'s (1995) review is the most frequently cited. Irby's (1995) review

on learning in ambulatory settings is another milestone, which includes a wider range

of research methods re
ecting the constraints and research feasibility in that area. On

the theoretical side, research into clinical expertise tends to be based on written case

descriptions and protocols, with decisions emphasising at the possible expense of natural

validity.
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1.4 The structure of this Report

Following this Introduction are two chapters on professional competence, judgement and

expertise in medicine. Chapter 2 provides a de�nition of competence based on the ex-

pectations of employers, patients and the medical profession. This approach is implicit

in the General Medical Council's publication Good Medical Practice; and is partic-

ularly well suited to postgraduate training, during which doctors' service contributions

need to match their current competence, in addition to providing learning opportunities

to extend that competence. This is followed by a brief discussion of the term judgement

which we have not attempted to de�ne. There are at least three meaning in use: some

psychologists treat the term as synonymous with decision-making; our informants used

it either with reference to its quasi-legal role in assessment or to refer to particularly

complex decisions involving a high level of uncertainty. Instead of attempting to resolve

these di�erences, we have focused on the term expertise, which has been the subject of

considerable research. Chapter 3 reviews research into medical expertise, which seems to

be almost universally de�ned in terms of the capability of those people deemed by their

peers to be experts, or at least highly experienced and well respected. Thus the term

\expertise" subsumes both competence and clinical judgement. Our understanding is

that Postgraduate Medical Education is mandated to develop the competence expected

of consultants of GP principals; and expected to make a signi�cant start to the devel-

opment of expertise which will continue to develop through lifelong learning long after

postgraduate training has been completed.

Chapters 4 and 5 review the research on learning and the support of learning through

guidance, coaching and supervision during postgraduate medical education. Chapter 4

covers learning in clinical settings and Chapter 5 learning in non-clinical settings. The

majority of this research has been conducted in North America, where postgraduate

medical education is based on residency programmes: these last for 3 to 6 years

after graduation from Medical School, according to the specialism. Give the increas-

ing emphasis on the maintenance of competence and further development of expertise

after the completion of training, we have added a further chapter on Continuing Med-

ical Education (CME) and Continuing Professional Development (CPD). Chapter 6 is

particularly important because of the large volume of recent research on how doctors

learn and the factors a�ecting changes in their practice; and preparation for this lifelong

learning phase is an important goal for postgraduate training programmes.

Chapter 7 is a short specialist chapter on the use of Information Technology in training

doctors, an increasingly important source of innovation in medical education. Chapter 8

reviews a second specialist area, Assessment and Revalidation, because these processes

set the minimum standards for postgraduate medical education and continuing medical

education, respectively. The \backwash e�ect" of assessment on learning is one of the

most �rmly established �ndings of educational research; so this has to be given constant

attention as well as the normal expectations of valid and reliable assessment practices.

Finally, Chapter 9 discusses the implications of this research review for policy: the

proper use of the construct of competence and the e�cient and e�ective provision of

post-registration medical education.

To aid the reader some synopses of key papers are \boxed" in the text. These boxed

sections are a continuous part of the main text, though they can be read on their own.



Chapter 2

Competence and Judgement

2.1 Competence

The term competence appears in many forms and guises in the research literature on

the professions. Nevertheless, a clear de�nition is needed to guide a review of this kind.

Eraut's (1998) review of de�nitions and meanings of competence distinguishes between

those authors who treat competence as a socially situated concept | the ability to

perform tasks and roles to the standard people expect | and those who de�ne it as

individually situated, a set of personal capabilities or characteristics (Neufeld & Norman,

1985). Eraut argues in favour of a socially situated de�nition, because the notion of

competence is central to the relationship between professionals and their clients; and

recommends using the word capability to describe the individually situated concept

of \what a person can think or do". Whether or not a person's capability makes them

competent in a particular job depends on them being able to meet the requirements of

that job. Hence competence in a job is de�ned as the ability to perform the tasks

and roles required to the expected standard.

The advantage of this de�nition is that it can be applied to a professional at any stage

in their career, not only to the newly quali�ed. The standard expected will no doubt

vary with experience and responsibility and take into account the need to keep up to

date with changes in practice. It also leaves open the question of who will decide what

is to count as competence when di�erent people have di�erent expectations. This is

an essentially political issue. While the GMC has the legal authority, many cases are

`resolved' at local level or between doctor and patient without referring the matter any

further. The position of postgraduate trainees is more complicated as they are still

under supervision; nevertheless it would clearly be inappropriate for those towards the

end of their training to be closely supervised all the time. Training results in a steadily

increasing range of competence, accompanied by gradually decreasing levels of supervi-

sion; and the process of expanding one's range of competence continues after completion

of training. Throughout this period the principle holds good of not undertaking work

for which one is not competent without appropriate supervision, whatever one's status.

The GMC's publication Good Medical Practice states in a preface entitled \Duties

and Responsibilities of Doctors" that:

\The principles of good medical practice and the standards of compe-

4
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tence, care and conduct expected of you in all aspects of your professional

work are described in this booklet. They apply to all doctors involved in

healthcare." (page 1)

This con�rms the importance of meeting expectations and emphasises that this applies

to all aspects of professional work, not just those that might be described as purely

medical. The GMC does not refer only to competence but also to care and conduct,

because there can be a gap between competence | what a doctor can do - and

performance | what a doctor does do. This gap can be caused by personal factors

such as dispositions or attitudes, environmental factors such as workload, workplace

climate and working conditions, or situational factors such as multiple emergencies and

lack of support. While membership examinations for the Royal Colleges assess medical

knowledge and clinical competence, assessments during specialist training and for CCST

are based on performance on the job over a considerable period of time.

Rethans et al. (1990) point out that many researchers have failed to appreciate this

distinction between competence and performance, also noting that only one of the eight

studies reviewed was able to show that competence was a signi�cant predictor of per-

formance. They argue that this was not due to measurement de�ciencies, as claimed,

because it was a behavioural problem rather than a psychometric problem. More re-

search should focus on the conditions which in
uence doctors' performance. Their own

study (Rethans et al., 1991) of 36 General Practitioners in the Netherlands used stan-

dardised patients both for an initial assessment of competence under relaxed conditions

and for blind visits to their practices 12 months later to assess performance under nor-

mal working conditions. When considering assessment results alone, the doctors did

better on the competence than the performance assessment. When using e�ciency-time

scores, the doctors did better in actual practice. Only when both assessment results and

e�ciency-time scores were used did competence predict performance. In a di�erent con-

text, Rhoton et al.'s (1991) analysis of 45 anaesthesiology residents handling of critical

incidents showed that two thirds of the variability was predicted by two non-cognitive

variables, \conscientiousness" and \composure". Thus below standard performance may

not signify lack of competence.

2.2 Specifying Competence

Precisely what constitutes the expected standard which de�nes competence can

also be a problem. The most basic speci�cation of competence is that used by the

General Medical Council, whose new assessment arrangements have now been tested in

the courts. Then for General Practitioners there are two further speci�cations to be

considered. The Summative Assessment of GP Registrars is set at a higher standard

than the GMC basic; and at a higher standard still are the requirements for becoming

a Member of the Royal College of General Practitioners. This is also intended to be

achieved towards, or soon after, the end of the training period. The confusion this causes

the public can be traced to two separate uses of the term competence in everyday

discourse. One usage treats the attribution of competence to a person as a binary

decision: either one is competent or one is not competent. The decision might not be

easy but only two answers are possible. For example, for any given situation one is either

insured or uninsured. The other usage treats competence as a position on a continuum
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of expertise, probably somewhere in the middle, i.e. rather less than excellent. One

might be very content with a competent lawyer when buying a house, but look for an

expert when seeking advice on a piece of complex litigation. Thus, being referred to as

\competent" could in some circumstances be perceived as a rather negative comment.

Pietroni (1993b) explores the practical implications of multiple levels of competence,

both con�rming the need for a minimum level of performance, below which behaviour

is de�ned as negligent (i.e. the GMC level for keeping on the register) and arguing for

targeting postgraduate education and training on a level well above that minimum. He

also points out that setting the standard below the current average would be complacent,

setting it at the average would be conservative and setting it above the average would

be very challenging. Whatever the standard of performance at the end of training, the

expectation must be for continuing improvement thereafter; and this depends on the

doctor's attitude towards quality improvement and lifelong learning. Many of those we

consulted commented on the gap between the standard associated with the Certi�cate

of Completion of Specialist Training (CCST) and that expected of an established con-

sultant, and this must be at least as signi�cant for GPs who receive much less training

for a job of similar complexity. Thus the chapter on Continuing Medical Education is

an important part of this report.

Speci�cations of competence are essential for setting standards, and the Certi�cate of

Completion of Specialist Training (CCST) is competence-based. So also are the clinical

components of membership examinations of the Royal Colleges. Nevertheless, the tran-

sition from implicit judgements of a doctor's competence to explicit descriptions which

can guide both training and assessment has not been easy. Many would argue that it

still has a long way to go. Di�culties include:

1. �nding the most appropriate level of detail for de�ning a policy, an educational

programme, a summative assessment, or a log-book;

2. capturing the essence of an area of expertise and not being content with the most

easily observable aspects;

3. both listing important attributes of competence and describing their integration

into performance;

4. covering all aspects of a doctor's job, not only the diagnosis and treatment of

individual patients.

These problems are not con�ned to the �eld of medicine. Nevertheless, the importance

for educational policies and programmes, which aim to develop the attributes of com-

petence and judgement, of specifying both the attributes and the nature of competence

itself cannot be underestimated. Apart from the publications of the Royal Colleges

themselves, there are a number of journal articles discussing various aspects of compe-

tence and a range of publications from the Royal College counterparts in North America

and Australia.

One document which we found particularly valuable, both in its description of as-

pects of competence and its discussion of the design of appropriate postgraduate pro-

grammes to develop competence is the recent report of the Federated Council for Internal

Medicine Task Force on the Internal Medicine Residency Curriculum (Sox et al., 1997)
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which is available from the American College of Physicians and also on the Internet

www.asim.org/fcim.

In order to overcome some of the di�culties listed above, this Task Force asked experts

in the �eld of Internal Medicine \to identify those di�cult-to-measure properties of the

expert internist that might be overlooked after biomedical knowledge and skills are pre-

sented in organ-speci�c competency lists." They called this construct \physicianship"

and saw it as \the di�erence between the expert internist and the journeyman prac-

titioner". They grouped the suggestions received into 20 categories, which they call

Integrative Disciplines; and these are accompanied by 24 categories of clinical compe-

tency.

The term \discipline" may not seem quite appropriate in the British context, but the

categories themselves make good sense. These are listed in the Panel below, according

to the three FCIM tiers of category. First, are the core values of internal medicine

which, they anticipate, will be learned largely through discussion, problem-solving ex-

ercises, workshops and practical experience. Next, are the characteristics, or salient

expressions, of these values, which are likely to require at least some formal instruction

in addition to opportunities for practice and formal feedback. The �nal tier comprises

integrative skills, or applications, of the values and characteristics, for which the-

ory may be less important and the main approach to learning is acquiring experience in

realistic settings.

Integrative Disciplines and Categories Comprising Physicianship

1. Core Values 2. Characteristics/Expressions of

Humanism Core Values

Professionalism Lifelong Learning

Medical Ethics Clinical Method

Continuity of Care

Medical Interview/History

Physical Diagnosis

Clinical Epidemiology and

3. Integrative Applications Quantitative Clinical Reasoning

Home care Clinical Pharmacology

Nursing Home Care Scienti�c Literacy

Occupational/Environmental Medicine Legal Medicine

Physical Medicine/Rehabilitation Management of Quality of

Management of Medical Practice Health Care

Medical Information Nutrition

Preventive Medicine

Sox et al. (1997)

For each of these headings 6-12 competencies are listed and possible learning venues

suggested. The examples listed below indicate the general approach. In essence this

document takes a set of duties similar to those listed in the GMC's Good Medical

Practice and provides a set of competencies to indicate what a doctor would need to

understand and do in order to ful�l those duties with a high level of professionalism.
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Examples of General Competencies Associated with

Physicianship

Humanistic Practice of Medicine (page 25)

Recognise and appropriately manage so-called \di�cult patients," including their

personality disorders and problematic behavioural patterns.

Understand the concepts of the health belief model; know how to elicit it and

how to work constructively in a patient-centred way with persons from di�erent

cultural groups.

Professionalism (page 27)

Show a commitment to standards for lifelong excellence by continuously adding

to one's knowledge of medicine and by drawing the distinction between knowledge

that is based on high-quality evidence and knowledge from anecdote and personal

experience.

Medical Ethics (page 29)

Know what to do when the patient refuses a recommended medical intervention in

both emergency and non-emergency situations. Know how to handle the following

situations related to end-of-life care:

� Withholding or withdrawing life-sustaining treatment, including nutrition

and hydration

� Communicating \bad news" and listening for the patient's and family's con-

cerns

� Writing \do not resuscitate" orders

� Requests for physician-assisted suicide or euthanasia

� Know how to address requests to breach con�dentiality

� Know the principle of truth-telling and how to implement it in situations

involving information disclosure and medical errors

The Medical Interview (page 39)

Use the interview to identify cognitive impairment, anxiety, denial, and defensive-

ness; be able to manage each during the interview.

Sox et al. (1997)

Another approach to mapping the range of competence is to focus on areas of activity

and responsibility, and relationships with the other people involved.

For example, six areas of responsibility can be usefully distinguished:

1. The acquisition and interpretation of evidence about the patient's health, concerns

and living environment;

2. The care and management of the patient and of the whole health care episode;

3. Communication with the patient, the care group, and other relevant parties;
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4. Monitoring and evaluation of the patient's health, the care and treatment given,

and the administration and management of the service;

5. Quality improvement: quality of life for the patient, quality of practice for health

care workers and teams, quality of service for the health care organisation; and

6. Health promotion and preventive medicine.

The main groups with whom doctors have to develop and sustain appropriate working

relationships are

� The patients whom they see

� Their family and friends

� The care group of health workers who have contact with those patients

� Other doctors in the health care organization or relevant parts of it

� the health care organization itself

These responsibilities and relationships determine the expectations of doctors and hence

the range of their competence. Then individual doctors also have overall responsibility

for controlling their own behaviour, for self-management and self-evaluation. We do

not propose to describe in detail the full range of clinical skill required for each special-

ism, though some are much more clearly described than others. That would go beyond

our capability and involve too much specialist discussion for a report whose prime fo-

cus is learning. Instead we shall elaborate further the range of competence associated

with what Calman et al. (1999) recently described as \the next and potentially more

challenging stage" in the development of Higher Specialist Training:

\Ensuring that, in addition to developing e�ective clinical skills, trainees

are also able to respond to service changes and to develop a wider range of

competencies, including team working, communication skills, and the ability

to identify health needs and understand the opportunities for health promo-

tion." (page 30)

2.3 Communicative Competence

Often the least well de�ned area in the doctor-patient interaction zone is that of com-

munication. The GMC booklet Good Medical Practice sets out the doctor's respon-

sibilities very clearly in paragraph 12. A general disposition to be polite, considerate

and respectful is important; but there are also quite complex skills to be learned. Pa-

tient rights to know and to choose are of central concern; but the general principle of

informed consent begs the questions of `how well informed' and `whose consent'. Mal-

loy et al. (1992) investigated the in
uence of treatment descriptions on elderly patients

completing `advance directives'. 77% changed their minds at least once when given the

same scenario but a di�erent description of the intervention, of whom two thirds changed

their mind four or more times. The FCIM Task Force suggests that a doctor should:
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� \Be able to assess a patient's decision-making capacity;

� Know how to select the appropriate surrogate decision maker when the patient

lacks decision-making capacity;

� Understand the grounds on which surrogates should make decisions for patients

who lack decision-making capacity." (page 29)

The issue of patients whose decision-making capacity may be in doubt is only a small

part of a much wider problem of patient understanding. The GMC's duty \to give

information to patients in a way they can understand" must be one of the most di�cult

to ful�l; and \inadequate explanation" is one of the most frequent forms of patient

complaint. Moreover, the consequences for the quality of care tend to be underestimated.

Sanson-Fisher and Maguire's (1980) research review suggested that the way doctors

interact with their patients a�ects the adequacy of clinical interviews, patient compliance

and satisfaction and responses to potentially distressing medical and surgical procedures,

all of which may in turn a�ect long term outcomes for patients. They also presented

evidence of the consequences for patients of ine�ective communication skills in junior

doctors. A later study by Tuckett et al. (1985) of doctor-patient communication in

general practice found that in \as many as one in every two consultations patients

could not recall all the key points..., could not make correct sense of them, or were not

committed to them" (pp 167-178)

\Because doctors did not know the details of what patients were thinking,

the information they did give could not relate, in any precise or considered

way, to the ideas patients themselves possessed. In short, there was little

dialogue and little sharing of ideas. In consequence, doctors could have no

way of knowing whether the information they o�ered was being understood

`correctly' or not. Equally, patients could have no way knowing whether

their understanding of what doctors said was `correct'." (p 205)

At a more general level, and particularly in community settings and clinics, it is impor-

tant for the doctor to �nd out what is worrying the patient and why they have come

for a consultation in order to frame the health problem in an appropriate way for pro-

gressing the situation. The doctor's problem may not be the same as that of the patient

(McWhinney, 1985).

Another aspect is communication with relatives and/or friends, when there is patient

consent to informing them. Patients bene�t from the opportunity to talk things through

with family and/or friends, who also need to be well informed. Moreover drug compli-

ance, reporting of side-e�ects, and changes to diet and/or lifestyle are more likely to be

sustained when there is family understanding and support. In many cases continuing

communication with both patients and families will need to be part of the care plan.

Nurses and therapists will often have good opportunities for this; so the whole care

group need to be well briefed and to know who is responsible for talking to whom, and

for checking up later on how much has been understood. In some cases, especially where

there are psychological aspects to be investigated, the problem may not be con�ned to

the person who �rst sees the doctor. Both the framing of the problem and the response

to it may involve skilful communication with several people.
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Health promotion and preventive medicine also require good communication skills with

patients, relatives and the wider community, as well as the disposition to seek and take

opportunities to talk about the relevant issues. The administration and management of

communication is also an important area of competence, and this does not mean doing

everything oneself. The GMC publishes guidance on serious communicable diseases and

�tness to drive a vehicle; but there is little reference to the detection of risk-bearing

psychological problems by doctors outside general practice and psychiatry. Given the

increasing emphasis on preventive medicine policies, it would seem reasonable to suppose

that some of the competencies required for membership of the Faculty of Public Health

Medicine (Kisely & Donnan, 1997) might also be needed by other doctors, e.g. good

understanding of local variations in health problems, epidemiological approaches to the

assessment of health care needs, evaluation of health care policies.

2.4 Management Competence

Teamwork, management and leadership skills are needed in a wide range of contexts:

within the relevant care groups and the medical practice or �rm; and in order to perform

duties needed for the e�ective and e�cient functioning of the health care organisation

in the interests of its patients, employees and other stakeholders. Interprofessional com-

munication, team working skills, record-keeping are frequently cited examples. So are

teaching and training; but not appraising, mentoring and giving feedback. Practice eval-

uation and quality improvement skills cannot be taken for granted but require systematic

development (Eliastam & Mizrahi, 1996). The FCIM Task Force listed 13 competen-

cies for the Management of the Quality of Health Care, mostly methodological (e.g.

measuring patient satisfaction, measures of severity of illness and comorbidity, knowing

methods for evaluating the e�ectiveness and e�ciency of one's practice patterns) but

also including.

\Know how to lead a health care team that is trying to improve the

quality of its services (understand team behaviour, working with a team,

and reshaping a team)." (page 59)

The research on changing primary health care points to the need for multiple interven-

tions, which combine the development of competence through CME with interventions

aimed at changing aspects of practice management (see Chapter 6). Often noted gaps

between individual or team competence and performance may also be attributable to

lack of management competence within the team or at higher levels. This may be high-

lighted by the development of clinical governance for which the link between quality and

improvement and management responsibility will be critical.

Finally, we come to the competence to manage one's job as a whole. This includes

determining priorities, implementing professional values, improving the quality of one's

personal practice, self-evaluation for all one's roles and duties, monitoring one's own

health and stress-level and taking appropriate action. The importance of competence at

a whole job level is seen by many as necessary for ensuring that competence in di�erent

aspects of the job is translated into performance. An emerging issue in this area arises

from a greater wish by doctors to protect their personal lives and avoid high stress and
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burn-out by limiting their hours of work (Yedidia et al., 1993): doctors too have rights.

However, this can be interpreted as unprofessional by \the older generation". Apart

from the problem of overall sta�ng levels, the central issue is often continuity of care.

This is turn depends on the ability of the whole health care team to organise itself in

a way that ensures such continuity. The notion of team competence and organisational

competence are being increasingly used in the private sector. While this goes beyond

the brief of this report, it indicates the extent to which interprofessional work is likely

to be expected of doctors in the future and hence the attributes of competence required

for it.

2.5 Judgement

The term judgement is less controversial than competence for most doctors, because it

conveys a sense of expertise. However, some gynaecologists now avoid the term `clinical

judgement' because it has acquired a connotation of paternalistic devaluing of women's

choice. One meaning of the term is legalistic: a court or a disciplinary hearing makes

a judgement; and this meaning is often extended to cover the process of assessment,

where examiners also are described as making judgements. More frequently, `judge-

ment' is a term used to describe the highest level(s) of expertise. According to whether

they use a broad or narrow de�nition of competence, they will de�ne judgement either

as an advanced level of competence or as that area of expertise which goes beyond

competence. The most salient attributes of judgement reported in our consultative in-

terviews concerned making holistic and balanced decisions in situations of uncertainty

and complexity. More speci�cally, descriptions of bad judgement included:

� not integrating all the data

� attending to �ne detail, \the small print", but missing the big picture

� choosing an inappropriate management plan

� overvigorous intervention

� not taking into account con
ict between di�erent therapies

� being competent in all the important aspects of the case, but failing to make a

sensible decision on the case as a whole

� making decisions on current evidence alone and disregarding the record.

Good judgement, by implication, is the opposite of bad judgement, but is not always

described in the same terms. For example, good judgement could mean:

� discerning the key features of a patient's problem in a more complex way

� going beyond the guidelines

� intuitive but rationally checked out expertise

� making small approximate decisions and readjusting
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� being prepared to do nothing.

Situations where judgement (hopefully good) was called for included:

� decisions based on fuzzy logic in situations too complex to fully understand

� ill-de�ned situations which are complex di�use and muddled

� high risk situations

� cases combining medical and psychological aspects

� deciding what to tell a patient and how to put it

� prescribing and adjusting drug \cocktails"

� deciding between maximally invasive and minimally invasive procedures (or doing

neither)

� balancing cost and quality

Other aspects of judgement described in the literature concern:

� ethical issues

� the e�ect of a doctor's feelings and emotions about a particular case-these could

concern the patient situation, their own behaviour, the actions of other health care

professionals or the health care organisation (Fish & Coles, 1998).

Our consultations revealed the expectation that, given su�cient time, all postgraduate

trainees would become at least minimally competent doctors. If they failed, this would

normally be due to dispositional factors | a profound disregard for patients and/or

an unwillingness to evaluate their own practice and acknowledge where improvement is

needed. The self-evaluation problem might concern not just a doctor's personal prac-

tice but also his or her role in the health care team and the practitioner community.

Di�culties in moving from completion of training to the role of consultant were often

attributed to overcon�dence, failure to recognise what further learning was needed and

a failure to �t into the new context and grow into the new role. This also was sometimes

described as bad professional judgement. Whether clinical or more broadly professional,

judgement takes time to acquire and its development cannot be guaranteed by good

training.
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2.6 Summary

Competence is de�ned as \the ability to perform the roles and tasks required

by one's job to the expected standard". This de�nition does not apply only to

the intended outcomes of basic and specialist training. Throughout postgradu-

ate education doctors have direct responsibilities for providing patient care and

their current competence has to meet this service expectation as it changes with

increasing experience and seniority. They are also seeking to expand that compe-

tence to meet anticipated future responsibilities; and this dual obligation presents

a considerable challenge. Their success in meeting this challenge is signi�cantly

a�ected by the balance between the demands of their job and the opportunities

presented by their learning programme.

Further insight into the nature of this challenge is provided by recognising the

distinction between competence, what a doctor can do, and performance, what

a doctor does do. There are many reasons why a doctor's performance may not

reach the level of their competence. Some of these are associated with personal

factors such as disposition, attitude and life-events outside the job. Some are

associated with contextual factors such as workload, working conditions, levels of

support and unexpected bursts of emergency work.

The di�cult task of specifying competence is discussed with reference to �nding

the appropriate level of detail, capturing the essence of expertise, recognising the

integrated nature of performance, and covering the full breadth of the doctor's

job today. The evidence feeding into this process tends to come from committees

of experienced physicians who also have a record of contribution to postgraduate

education. Contributions from research are rare but might be useful if based on

studying doctors' responsibilities and relationships as well as their clinical expe-

rience. These have been clearly addressed by recent publications of the General

Medical Council; and an excellent example of a complete analysis of the compe-

tency goals of residency programmes and planning appropriate ways to achieve

them is provided by the US Federated Council for Internal Medicine Task Force.

The signi�cance of communicative competence and management competence in

particular is discussed in separate sections.

The chapter concludes with a brief summary of interviewee responses to questions

concerning salient attributes of judgement and situations where judgement is

required. Though not providing an agreed de�nition of judgement, the analysis

highlights aspects of a doctor's work where feedback on performance, case dis-

cussion and possibly even coaching are especially important during postgraduate

medical education.



Chapter 3

Theories of Expertise

Until recently, research into professional education su�ered from two major weaknesses:

the knowledge-base of professionals was conceived largely in terms of formal, published

knowledge; and research into learning was also focused primarily on formal educational

contexts.

Practitioners were usually aware of these weaknesses and expressed their concerns by

using the currency of experience (months in a job, or number of cases seen) to comple-

ment the system of specialist examinations. The outcomes of learning were expressed

in terms of competence (a generic term signifying capability to take independent action

with only occasional referral to others) or judgement (a term conveying a mysterious

ability to make wise and e�ective decisions in situations of considerable complexity and

uncertainty). There was little attempt to ascertain how competence and judgement are

acquired or how the learning of this practical knowledge might be facilitated.

So while educational practice continued to give central place to the doctor's practical

experience, the relationship between this experience and the growth of competence and

judgement remained mysterious.

Since the early 1970s, researchers have begun to address the hitherto uncharted territory

from a number of perspectives. For a review of the evolution of the notion of clinical

competence, see Maatsch (1990). These approaches to understanding the nature of

medical competence and judgement can be characterised into three main types and one

minor type:

� Approaches that focus on what experts know and how they know it, their memory

structures, their reasoning and how all these di�er from non-experts. Typically

this approach makes use of (psychology) laboratory-based studies.

A stimulus was the advent of the computer as an aid to representing knowledge and

an interactive guide to decision-making. The attempts to design expert systems

for this purpose helped to create new theories about how experts (and also novices)

think and greater awareness of other modes of cognition than computation and

logical deduction. These include concepts much as `schemas' (accustomed ways

of thinking) `scripts' or `protocols' (blueprints for a series of sequential actions)

and `mental models' (how people perceive a situation habitually), all of which

have proved fruitful in describing medical expertise and its acquisition. Other

aspects of cognitive psychology now perceived as relevant include studies of bias in

15
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human judgement and of the use of di�erent kinds of memory (semantic, episodic,

procedural). These can all be seen as steps along the path of modelling experts'

ways of appreciating the medical situation `as a whole' | a criticism of some early

expert systems approaches (Wartofsky, 1986).

� Approaches that focus on how experts behave in real settings, what they pay

attention to, how they allocate time and other resources, their reasoning and how

all these di�er from non-experts operating in similar situations. Typically this

approach is not conducted in the (psychology) laboratory.

While cognitive psychologists have concentrated mainly on a combination of lab-

oratory based studies and dialogues with experts, other social scientists have

adopted a more ethnographic approach to studying decision-making in natural-

istic settings. This supports the cognitive psychologists' view that reasoning is

mainly schema-driven with decision-makers creating causal models of the situa-

tion or, more often, matching it to models they have used before. But it also

draws attention to characteristics of naturalistic settings such as time constraints,

high stakes, ill-structured problems, incomplete information, shifting goals and

many participants. This makes the ability to assess situations rapidly a distin-

guishing feature of expertise, and a readiness to settle for `good enough' rather

than optimal solutions. Time constraints also lead to early selection of a highly

likely option and checking it out rather than generating several options at a time.

Moreover decisions are often multiple rather than single, as people \think a little,

act a little, evaluate the outcomes then think and act some more".

� Approaches that focus on what an ideal expert might be expected to do by refer-

ence to the best empirical evidence available (e.g. evidence-based medicine), or to

idealised models of decision-making under uncertainty or to computerised decision

support systems.

For example, the growing number of epidemiological studies led to techniques for

making better use of the probabilistic evidence they provided; and this approach,

now called decision analysis was extended to incorporate evidence of clients' eval-

uations of the desirability of various possible outcomes.

� Approaches that focus on experts' sense of their own expertise, their comparative

self-con�dence in their competence to deal e�ectively with the di�cult decisions

they have to make.

Each general approach has its strengths and weaknesses and each illuminates di�erent

facets of medical expertise.

Issues that tend to get downplayed in all the above approaches include interpersonal and

communicative skills, manual dexterity and hand-eye coordination, and overall issues of

patient management and care.
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3.1 What Experts Know

3.1.1 Decision Making Skills

Much of the psychological literature on medical expertise has concentrated on the im-

portant issue of decision-making. Many of the studies are conducted in the laboratory

and involve presenting descriptions of cases to doctors of varying degrees of expertise

in order to observe what aspects of the case are paid attention to, what inferences are

drawn at various stages, what hypotheses generated and rejected, what overall conclu-

sions derived and what aspects of the case are later remembered. These kinds of study

are used to delineate the evolution from novice to expert in terms of how various kinds

of medical knowledge are organized in memory, how this knowledge is accessed and

how it in
uences decision-making. Most studies are based in areas of internal medicine.

Studies of radiological expertise additionally examine how radiologists view images, and

how their perceptual scanning changes with increasing expertise. Relatively few studies

examine the knowledge underpinning surgical expertise.

This literature makes it clear that there is an evolution of both knowledge structure and

diagnostic skill from novices through intermediates to experts. This is an evolution both

in terms of how much is known but, more importantly, in the organization and structure

of what is known and how medical problems are represented (Chang et al., 1998). The

categories \novice", \advanced-novice", \semi-expert", \sub-expert", \expert" and even

\super-expert" (Raufaste et al., 1998) are not well de�ned and the reported discontinu-

ities of knowledge organization between these categories can make it look as if there are

\stage-like phenomena" at work. Indeed, there is disagreement among researchers as to

whether there are distinct stages or whether these are (to some extent) an artifact of

the methodology (see e.g., Patel & Groen, 1991). Whatever the truth of this issue, most

researchers agree that the later `stages' of the development of expertise are characterised

not so much by further increases in knowledge of pathophysiology but by changes in the

organisation of that knowledge to make it more readily and rapidly available. There

is also agreement on the importance of decision-making with real cases within working

medical settings as both driving that change and shaping its nature. One of the side-

e�ects of this is that an expert's knowledge is highly personal and depends very strongly

on the particular cases which that expert has encountered (Grant & Marsden, 1988).

Novice medical decision-making can be characterised as working largely from scienti�c

�rst principles as opposed to clinical principles. They also reason largely `backward'

from hypotheses (though see Arocha et al., 1993), as opposed to `forward' from the

data. They are able to construct only a limited set of hypotheses, are not able to

evaluate competing hypotheses well and are not able to deal properly with apparently

inconsistent data. Although working within a di�erent paradigm (phenomenography

rather than cognitive science), Ramsden et al. (1989) capture the essence of the novice

approach:

\The distinction reveals itself in this material in the form of a contrast

between a focus on speci�c symptoms and signs, or short links between

causes and e�ects, and the use of structuring principles to systematize the

data and relate them to previous knowledge. In relation to the very complex

material constituting a disgnostic task, an atomistic (ordering) approach
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does not mean that analysis, interpretation and organization of the material

are completely absent. These learners clearly display the rational use of these

skills; many apparently have a knowledge base that is large enough to enable

them to deploy them in a way that a more experienced learner would. Lack

of procedural skill and preclinical knowledge is not an explanation for their

use of atomistic approaches. What appears to be missing in the attempts

of the students . . . is competence in representing the problem appropriately,

so that its inherent structure is maintained." (Ramsden et al., 1989, pages

113{114)

By contrast expert medical decision makers work with highly structured knowledge

(Bordage, 1991) that provides various kinds of shortcut to the small set of hypotheses

that need to be considered in any situation. While the fact that experts' knowledge

is highly structured is relatively uncontentious, the exact nature of these structures

is a matter of debate (e.g. whether more based on generalisations or whether more

based on accumulated instances). For a detailed, critical review of Prototype Frame-

works, Instance-based Frameworks and Semantic-networks, Schema and Script models,

see Custers et al. (1996). For an example of the educational repercussions of the dis-

tinction between instance-based theories and abstraction-based theories, see Papa et al.

(1996). The distinction here is between the expert concept of a disease being internally

represented largely in terms of particularly telling example cases, as compared to the

disease concept being represented as an abstract generalisation that glosses details of

individual cases. Whichever theory is correct, Papa et al. point out that both theories

support the �nding that more typical cases are more likely to be correctly classi�ed.

They suggest that teaching and assessment could be re�ned to take speci�c account of

the typicality of the cases that they teach/test.

Experts are data driven and don't appear to work directly from scienti�c �rst principles

so much as from an \illness script" (Schmidt et al., 1990) that encapsulates various

levels of knowledge (including, at base, the scienti�c) in a schema (conceptual structure)

associated with a particular pathology. When presented with a new case experts rapidly

home in on a number of \critical cues" (see e.g., Coughlin & Patel, 1987) and key features

(for assessment methods based on this, see Page et al., 1995) that guide them to consider

a small set of possible hypotheses (Kushniruk et al., 1998). Discriminating between the

hypotheses in this small set is partly dependent on the \relative distinctiveness of [the]

competing classes" (Papa et al., 1990).

In many ways this rapid homing in process is largely unconscious, though the end

result is re
ected on and regulated by conscious processes (Boreham, 1994). Experts

are also strongly guided by \enabling conditions", i.e. crucial factors in the patient

data or clinical history. Experts also have an excellent memory for the relevant aspects

(Patel et al., 1986) of exceptional individual cases that they have seen and use these in

dealing with new cases, though such memories can also be a source of distorted learning

(Featherstone, 1984).

Intermediates largely fall between novices and experts, but sometimes perform worse

than novices on some laboratory-based tasks (Lesgold et al., 1988), and sometimes

perform better than experts on other laboratory-based tasks (i.e. because they have

paid attention to di�erent aspects of the case description from experts). However this

\intermediate" e�ect is not always found (van de Wiel et al., 1998)
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Development of Expertise

The literature in this area is large, but a useful accessible starting point is the

paper by Schmidt and Boshuizen (1993). The authors set out a model for the

development of expertise that marries together the in
uence of formal education

in basic scienti�c knowledge as well as practical experience of dealing with cases.

They summarise the evidence for a staged account of the development of expertise

as opposed to an incremental approach i.e. that what experts know is organized

di�erently from what novices know and is not just a matter of knowing more than

novices. In particular, they argue that the a novice's knowledge is re-organized

a number of times on the way to expertise. The paper describes the di�erent

kinds of knowledge structure that evolve with time and outlines the evidence

for the existence of \illness scripts". Illness Scripts are stereotypical accounts of

the enabling conditions, predisposing factors, special conditions, causation and

consequences (e.g. complaints, signs and symptoms) for a particular disease.

The authors argue for the relatively greater importance of instances of past cases

encountered compared to basic scienti�c knowledge in the expert diagnostic rea-

soning process, i.e. that it's the experience of dealing with actual cases rather

than scienti�c \bookwork" that makes the most di�erence. While the details of

the exact forms of the knowledge of novices, intermediates and experts are be-

yond the scope of this report, the main issue is that knowledge built up in the

later stages through exposure to actual cases has the strongest e�ect of how new

cases are dealt with. Only where this is insu�cient do experts fall back on the

more basic scienti�c principles that they were earlier exposed to.

First, \it assumes that the development of expertise can be de-

scribed as the progression through a series of transitory phases. Sec-

ond, knowledge acquired during di�erent phases of expertise develop-

ment has a distinctly di�erent organization, earlier forms tending to

be organized in causal networks, more recent forms being structured

as scripts. Third, it is assumed that knowledge acquired in di�er-

ent phases form layers in memory through a sedimentation process.

Fourth, these knowledge sediments, although usually not applied any

more in subsequent phases in the development of expertise, remain

available for use when more recently acquired structures fail in produc-

ing an adequate representation of a clinical problem. Fifth, episodic

traces of clinical problems previously analyzed seem to be extensively

used in the representation and solution of new cases."

(Schmidt & Boshuizen, 1993, pages 217{218)

The above studies can, in principle, be criticised on two grounds. First, their conception

of the nature of medical expertise is too narrow and focuses on decision-making to

the exclusion of other aspects of patient management and care. Second, even within

the area of decision-making the focus is on idealized, laboratory-based decision-making

from descriptions of cases rather than real decision-making associated with actual cases
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as conducted in working medical settings. For example, the decision-making is a�ected

by the context in which it occurs, and a skill learned in one context does not necessarily

transfer readily to a di�erent context (see e.g., Gruppen, 1997). However it turns out

(see below) that the analysis of expertise in terms of critical cues, small worlds and

illness scripts is not that far removed from analyses based in the naturalistic decision-

making paradigm. Indeed, Patel et al. (1995) provide a detailed account that tries to

reconcile studies of medical knowledge and expertise (such as cited in this section) with

a more \situated" view that recognizes the important role of context, of artifacts (such

as decision-support systems) and of the collaborative nature of much medical decision

making.

The following three short sections focus on expertise with respect to three special areas

of skill | the perceptual (e.g. radiology), the psychomotor (e.g. surgery), and the

communicative (all aspects of medicine).

3.1.2 Perceptual Skills

Most areas of medicine depend crucially on the doctor seeing what needs to be seen.

However, while decision-making has been relatively well researched, medical perception

has received rather less attention. An exception is radiology.

Norman et al. (1992) review 46 studies in the area of visual diagnosis. They examine

inter alia the e�ects of prior and concurrent information on radiologic diagnosis, the

interplay between perception and analysis, and the question \are good diagnosticians

born or made?". For example, on the issue of prior and concurrent information, they

describe studies that showed that providing a tentative diagnosis increased true-positive

rates of detection with a small increase in false-positive (but see below for studies that

post-date this review and which indicate the dangers of prior information). They o�er

the following conclusion about the educational implications:

\If one simply accepts that visual diagnosis does have two identi�able,

although not entirely separable, components, it is evident that educational

strategies directed at perception and cognition are very di�erent. Percep-

tual skill is unlikely to be enhanced by any elaboration of rules or high-level

processing of features lists or causal mechanisms, although this may well en-

hance cognitive processing. Rather, perception, with its rapid and gestaltist

aspects, is only likely to improve from exposure to many carefully chosen

prototypical examples and variations on the same theme." (Norman et al.,

1992, page S82)

In general the literature on radiological decision-making largely concurs with the decision-

making literature described earlier but it also takes special account of perceptual pro-

cesses and the way they interact with problem-solving (Rogers, 1996). One issue is the

way that some aspects of perceptual skill may be acquired largely unconsciously and in

a way that does not require their verbal articulation (Lewicki et al., 1988).

With respect to radiology novices are slower and less e�cient in scanning images (Nodine

et al., 1996), are less able to identify the 3D position of abnormalities and less able to

identify the physical extent of the abnormality.
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Expert radiologists are able to identify much of the abnormality in an image very quickly

(an initial gestalt view) and this is followed by a more deliberative perceptual analysis.

They are better at identifying the 3D position of the image (i.e. responding to \lo-

calisation cues") and also better at identifying the physical extent of the abnormality

(Lesgold et al., 1988). Experts have a better appreciation for the range of normality

and have a propensity to pay attention and to recall abnormal cases better than normal

ones (Myles-Worsley et al., 1988). Raufaste et al. (1998) distinguish \super-expert"

from \expert" radiologists. In particular they found that super-experts were more alert

to less salient factors in the images and more likely to construct an understanding that

took all the factors into account. Raufaste et al. suggest that this is partly due to their

super-experts being exposed to more di�cult cases and also because, as researchers, they

would be used to devoting \conscious e�ort making their results explicit and publishing

in scienti�c journals" (page 539).

All groups are sensitive to the e�ect of other information about the patient on what

they see and the way in which they integrate visual and written information (Norman

et al., 1996a, 1996b).

Consulting information about the patient prior to viewing the images a�ects not only

what they see but also what they diagnose and therefore recommend (Babcook et al.,

1993). A similar e�ect is also reported for ECG interpretation (Hatala et al., 1996).

Development of Radiological Expertise

Lesgold et al. (1988) is a useful paper in this area. The authors describe a series

of experiments in which they showed standard posterior-anterior thoracic radio-

graphs to novices, intermediates and experts and invited them to describe what

they saw. Their account provides both quantitative and qualitative data, and

examines the interplay between cognitive and perceptual processing.

They note:

� the speed and accuracy with which experts build a mental representation of

the abnormal anatomy shown in the radiographs.

� the speed with which experts invoke a likely schema to explain what they

are seeing, and the way that such a schema subsequently guides both their

perception and their reasoning.

� the 
exibility that experts exhibit to �ne tune a schema to make it �t the

�ndings as well as their ability to make �ner discriminations than novices.

� the fact that experts \see things di�erently" from novices; for example,

experts regarded, and traced as abnormal, a larger area from a collapsed

lung �lm than either novices or intermediates.

� experts reasoned \opportunistically" incorporating new pieces of data into

their diagnostic decisions.

Lesgold et al. (1988)
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3.1.3 Psychomotor Skills

As with perceptual skills, e�ective hand-eye coordination and the ability to carry out

procedures is of great importance all across the �eld. For an extensive theoretical review

of the issues of learning and retention of motor skills in general, see Adams (1987). Here

we will concentrate on surgical skills. For a much more domain-speci�c account of the

problems of learning and teaching surgical skills (including the use of `CraftWorkshops'),

see Kirk (1996).

The evolution of surgical skills, where they are di�erent from the decision-making skills

already discussed, has not received anything like the same degree of attention. So, for

example, we tend not to �nd studies contrasting experts and novices.

Barnes (1987) provides a useful overview of some of the issues underpinning the de-

velopment and the teaching of surgical skills. He mentions (by reference to Kopta,

1971) determinants of surgical skills including \speed, accuracy, economy of e�ort, and

adaptability". Pointing to Lippert and Farmer (1984), he reminds us that psychomotor

development has to take place alongside the cognitive and a�ective. He also charac-

terises the surgeon as a problem-solver who in the preoperative phase must develop \a

systematic technique for selecting the most appropriate procedure"(page 424), and in

the postoperative phase must develop the ability to re
ect on practice e�ectively. The

literature on \naturalistic decision-making" (see below) characterises expertise in terms

of problem recognition, and gives support to the idea of the expert (e.g. a surgeon) as

someone who anticipates and plans for potential problems, rather than simply reacting

to them when they occur, see e.g., Xiao et al. (1997) in the �eld of anesthesiology.

By reference to the literature on motor skills development in sports education, Barnes,

who characterises surgery as the \the ultimate body contact sport", emphasises two

principles.

The �rst principle is to prevent learners developing faulty initial habits which are then

very hard to unlearn. Given that much is learned in apprenticeship mode, poor role

models can have a crucial e�ect.

The second principle is that \skill retention correlates with the level of initial pro�ciency

and not with practice". While this cannot be used as an argument against practice, it

does emphasise that getting the skill right early in training is very important. Indeed

surgeons do get better with practice (see e.g., Blackwell et al., 1997), but this is hardly

surprising.

Barnes goes on to argue for and to describe a number of microsurgical training labora-

tories through which guided supervision and practice can be provided.

An example of a non-surgical focus on psychomotor skills is provided by Kovacs (1997)

who describes a methodology (in the area of Advanced Trauma Life Support | ATLS)

for developing procedure skills that has the following stages:

1. Conceptualization

2. Visualization

3. Verbalization

4. Practice-subcomponent, linkage, continuous
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5. Correction and Reinforcement

6. Skill Mastery

7. Autonomy

He emphasises the key point, in relation to item 5, that:

\. . . knowledge of results is required to learn, correct, and improve the per-

formance of motor action. This principle is frequently violated in medicine

where so many procedures performed by house sta� go unobserved." (our

emphasis) (Kovacs, 1997, page 389)

We return to this issue of supervision and feedback in Chapter 4 on Learning in Clinical

Settings.

A similar focus on initial accuracy followed by later practice for speed is described by

Smith et al. (1997) in their study of learning curves for �breoptic nasotracheal intuba-

tion. They found that following initial training, it took on average 18 practices (under

instruction) with real patients to reach a 70% criterion of completing the intubation

in less than a minute. Not all procedures have to be practiced with real patients, as

is shown by Derossis et al. (1998a) using a laparoscopic simulator, and more generally

by Heppell et al. (1995) in their review of ten years experience of a psychomotor skills

laboratory.

3.1.4 Communicative Skills

The signi�cance of communication in di�erent zones of medical activity was discussed

in Chapter 2. Two groups have been given most attention in the literature: medical stu-

dents, though not with the priority many authors would like; and General Practitioners,

for whom it has been a major concern. Theoretical discussion about communication has

largely focused on Medical Interviews in GP surgeries or clinics, except for the specialist

area of psychiatry which we are not attempting to tackle. From a general medical per-

spective, Hampton et al. (1975) showed that in 82% of general practice consultations the

diagnosis reached could have been made on the basis of history taking alone, without

either a physical examination or any laboratory test. Hence communication skill was

required for eliciting most of the important evidence. Balint (1957) suggested that most

problems have a psychological element which needs to be explored; and that this was

the most signi�cant aspect of at least 25% of cases. Given that even physical symptoms

of importance for diagnosis may not be volunteered in the early stages of a consulta-

tion, Balint's notion of a \deeper diagnosis" has acquired some credibility, and this has

led to the use of a continuum from doctor-centred to patient-centred as perhaps the

main dimension for analysing GP consultations. Byrne and Long's (1976) study of over

2000 GP consultations used a 7 point continuum and identi�ed about 20 doctor-centred,

20 patient-centred and 8 negative behaviours as a framework for analysing interviews.

They also distinguished six phases to the interview (see box below) and showed that

consultations were particularly likely to go wrong if there were shortcomings in Phase 2

or Phase 4. Their conclusion was that a more patient-centred approach was more likely

to elicit important information about the psychological and physical symptoms:
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Doctor-Patient Consultation

1. The doctor establishes a relationship with the patient.

2. The doctor attempts to discover, or actually discovers, the reasons for the

patient's attendance.

3. The doctor conducts a verbal or physical examination, or both.

4. The doctor, or the doctor and the patient, or the patient (in that order of

probability) consider the condition.

5. The doctor, and occasionally the patient, details treatment, or further in-

vestigation.

6. The consultation is terminated, usually by the doctor.

Byrne and Long's (1976) six phases of a doctor-patient consultation (as described

by Pendleton et al., 1984).

Sociologists have drawn attention to the role expectations of doctors and patients which

facilitate or constrain communication, including the e�ects of social class (Bain, 1976,

1977; Pendleton & Bochner, 1980); Kleinman (1980) noted ritualistic parallels between

traditional and `Western' healers. Several anthropologists have distinguished between

diseases as labels given by doctors, and illness as a broader concept de�ned in terms

of the patient (Helman, 1981). This includes the response of the patient to a problem,

how it a�ects the patient's behaviour or relationship, the patient's past experiences of

illness and the meaning she gives to that experience (Pendleton et al., 1984). Levenstein

et al. (1986) rightly emphasise integrating a patient-centred approach with the doctor's

concern for di�erential diagnosis, as a purely Rogerian approach does not necessarily

elicit more relevant information (Bensing & Sluijs, 1985).

Hence the view that the doctor's understanding of the problem must include an appreci-

ation of the patient's own understanding, whether or not she perceives it to be accurate.

Without such understanding patients are unlikely to understand what the doctor tells

them or comply with this advice (Becker, 1979). This Health Belief Model, described in

detail by Pendleton et al. (1984), is also much used in Preventive Medicine.

Empirical evidence in support of these theories is reviewed by Pendleton et al. (1984)

who concluded that:

\Patients are more satis�ed when the doctor discovers and deals with

patients concerns and expectations; communicates warmth, interest, and

concern about the patient, volunteers a lot of information; and explains

matters to the patient in terms that are understood."
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A comprehensive study by Bertakis et al. (1991) of 550 consultations by 127 physicians

in the US (90% in internal medicine, 35% residents) concluded that patients were most

satis�ed by interviews that \encourage them to talk about psychosocial issues in an

atmosphere that is characterised by the absence of physicians dominance". Becker's

(1979) Becker's (1979) review of compliance demonstrated that patients comply better

when they believe they can have control over their health and when the advice given

is consistent with their own health beliefs; and Korsch and Negrete (1972) showed that

mothers leaving a paediatric clinic \highly satis�ed" (40%) were three times more likely

to follow the doctor's advice fully than those who were \highly dissatis�ed" (13%). The

main reasons for dissatisfaction were unfriendly behaviour, and the lack of information

about the nature or cause of their child's illness. At a more general level, Fletcher and

Freeling's (1988) review also concludes that most patients want more information than

they are given.

The Toronto consensus statement issued by a meeting of researchers in this �eld (Simp-

son et al., 1991) reviewed evidence about the signi�cance of doctor-patient communica-

tion, then advised on the teaching of communication skills as follows:

\To become e�ective communicators, physicians must master a de�ned

body of knowledge, skills, and attitudes. Clinical communication skills do not

reliably improve from mere experience. Examples of relevant areas of knowl-

edge are psychiatry in relation to medicine (for example, diagnostic clues to

depression, anxiety, somatisation problems) and the structure and functions

of medical interview are those of data gathering, forming and maintaining

relationships, dealing with di�cult issues (such as sexual history, breaking

bad news, HIV), and imparting information; therapeutic skills and strategies

are also necessary. These skills can be de�ned with behavioural criteria and

can be reliably taught and assessed. Helpful attitudes include a belief in the

importance of a biopsychosocial perspective. A physician's personal growth

and self awareness are essential bases of e�ective communication." (Simpson

et al., 1991, pages 1385{6)

Cognitive science concepts similar to those used in theories of diagnostic expertise have

also been applied to doctor-patient consultations. Tannen and Wallat (1986, 1987) anal-

yse transcripts in detail, but instead of using the wide repertoire of behaviours identi�ed

by Byrne and Long, they use the concepts of `register', `frame', `schema' and `script'.

Their data set is a series of videotaped conversations in �ve di�erent settings, involving

various family members and medical professionals in a single paediatric case of cerebral

palsy. The videotapes were also intended for training paediatric residents. In one social

encounter involving a paediatrician, mother and child, the following phenomena were

noted:

� Three Linguistic Registers were used by the doctor | \motherese" to the child,

medical language in a 
at intonation for the residents watching the video, and

ordinary conversation with the mother.

� Three Competing Frames a�ected their behaviour | a physical examination of

the child, entertaining her with a playful, teasing approach; ignoring the video
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while still explaining what she was doing for a video audience; and conducting a

consultation with the mother.

� Competing Schemata for understanding the symptoms being discussed. The mother

was concerned about her child's noisy breathing and a skin condition, neither of

which were signi�cant for the paediatrician monitoring the progress of the cerebral

palsy.

� An illness script for cerebral palsy which dominated the doctor's thinking. The

breathing and skin condition did not �gure in the script, but the colour of the

child's skin at birth (several years previously) was in the script. This was agreed as

having been \yellowish-white" with the parent coordinator/history taker, though

subsequently it became clear that this negotiated \fact" did not match the parents

memory!

Having such a script is probably what enabled the paediatrician to navigate her way

through this complex situation, though it also brought disadvantages. Later they de-

cided that it would be better for parents to watch through a one-way mirror while the

child is being examined, thus separating over time the examination and the consulta-

tion. Kinderman and Humphris (1995) have explored the practical implications of the

overt incorporation of cognitive schemata and script development into the teaching of

communication skills.

There is also evidence that doctors and dentists may use their expertise and other con-

versational methods to persuade patients to accept treatments favoured by themselves

thus, not necessarily with intention, diminishing the patient's power to choose. This

complex self-awareness problem is most easily handled by analysis of recorded conver-

sation in a safe context. Balint (1957) refers to it as the \apostolic function" of the

doctor, and Anderson (1986) has produced similar evidence for dentists.

Another aspect of communication noted but not deeply studied among doctors or health

care groups is teamwork. However, there in an extensive non-medical literature on team

performance and training (Swezey & Salas, 1992) which needs addressing. One conclu-

sion, for example, is that individual skill training will enhance overall team performance

in situations of low task complexity; but in situations of high task complexity and high

task organisation e�ective communication and coordination among team members are

vitally important (Salas et al., 1992).

3.2 How Experts Do Decision Making

A di�erent branch of the expertise literature, Naturalistic Decision Making, has focussed

its attention on what experts actually do when they work. Much is made of the di�erence

in emphasis compared to the laboratory studies described earlier. Many of the studies

focus on military and industrial settings (e.g. the control of complex processes such as

in power stations), but a number have also examined practical medical decision-making

(e.g. in anaesthesiology).

\It is therefore necessary to move away from the traditional view of di-

agnosis as a cognitive problem-solving activity which establishes a complete
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scienti�c explanation of the cause of the malfunction before the operator

chooses a course of action. Instead, a theory of diagnosis must be a the-

ory of optimal behaviour, in which some control actions may be performed

prior to information gathering, and information gathering may be curtailed

before a complete picture has been established in the interest of maximizing

utility." (Hoc et al., 1995) (page 22)

The issues which distinguish this approach to understanding expertise are summarised

by (Zsambok & Klein, 1997, page 5) as:

� Ill-structured problems, not arti�cial well-structured problems.

� Uncertain, dynamic environments, not static, simulated situations.

� Shifting, ill-de�ned, or competing goals, not clear and stable goals.

� Action/feedback loops, not one-shot decisions.

� Time stress, as opposed to ample time for tasks.

� High stakes, not decisions devoid of true consequences for the decision maker.

� Multiple players, as opposed to individual decision-making.

� Organizational goals and norms, as opposed to decision-making in a vacuum.

Much of literature is concerned with the issue that experts have become attuned to

the kinds of problem that they are likely to face and have developed strategies to

deal with them. The issue then becomes one of recognizing the nature of the problem

(\Recognition-Primed Decision Makeing", Klein, 1989) It also involves monitoring the

e�ectiveness of a largely pre-formulated way of dealing with it. Pre-formulation arises

from the need to save time and make rapid decisions (not necessarily under stress). In

a way this is reminiscent of the \illness script" mentioned above, but it also brings into

play the dynamic factors in the above list (e.g. time stress).

Lipshitz (1993) provides an overview of various emerging theories of the decision-making

of expert individuals in naturalistic settings. He identi�es a number of common themes.

� Diversity of form: it is clear that di�erent kinds of real world decision-making

work in di�erent ways (e.g. contrast the way a jury has to reconstruct the most

plausible story that accounts for the events they have been told about, with the

generals' decision to attack or not potentially hostile aircraft as seen on a radar

screen). This suggests that there may be a similar diversity of decision-making

expertise in medicine. For example, a gynaecologist cooperatively deciding with a

woman about whether or not to have an abortion is likely to use a di�erent kind

of process from an anaesthetist deciding how to deal with an emergency during an

operation.

� Situation assessment: all the models involve a process of identifying the nature of

the problem, deciding what's relevant and what is irrelevant and classifying the

problem into some pre-existing category. In many ways this aspect of naturalistic
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decision-making o�ers a similar account to that of the cognitive scientists who

speak in terms of critical cues, illness scripts and small worlds. They o�er a

similar emphasis on matching the current case to critical former cases as opposed

to reasoning from basic (scienti�c) principles.

� Use of mental imagery: rather than seeing the decision-maker as (mathematically)

weighing the costs and bene�ts of di�erent courses of action, they see him as

building a mental model of the situation. Again the notion of an illness script is

not dissimilar.

� Context dependence: because decision-making is seen as operating within a con-

text rather than as a disembodied, ethereal activity, factors in that context matter.

Familiarity of the context, stress, time dependence among others all in
uence what

factors are taken into account and how they are taken into account.

� Dynamic processes: again this backs up the view from cognitive science that

decision-making is a complex process that to some extent can be decomposed

e.g. into recognition and then action selection, or into cycles of intuitive mixed

with analytic decision-making.

� Description based prescription: while we cannot argue that expert decision makers

never make mistakes or are never open to biases, it is important to realise that

there may be excellent reasons for the disparity between the way that decisions

are actually made and the way some might prefer them to be made.
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Dynamic Decision Making

A useful entry point to this literature from a medical point of view is the paper

by Gaba (1992) who describes the issue of dynamic decision-making in the �eld

of anesthesiology. He stresses the dynamic issues: (i) \The pace of decision is

determined externally . . . events may occur frequently . . . Some events cannot be

avoided"; (ii) \The system is complicated and has many interconnected parts";

(iii) \There is uncertainty". Signals from instruments have to be interpreted and

may be either weak or unreliable; and (iv) \There is risk". These factors underline

the stressful nature of this work and the need for ways of assessing how decision-

making in this area is a�ected by stress (Byrne & Jones, 1997; Byrne et al., 1998).

Gaba, like Lipshitz above, reviews the work of the main investigators in the

�eld. For example, in reviewing the work of Woods (1990), he mentions dynamic

decision-making biases such as (i) \cognitive tunnel vision" (where new data are

coerced to �t a pre-existing and incorrect view of the situation); (ii) attending to

surface issues rather than engaging with the underlying problem; and (iii) `micaw-

berism' | believing that everything will work out OK in the end, despite all the

contra-indications.

Gaba goes on to describe some of his own experiments in the area and outlines a

model of dynamic decision making. In simulator experiments (in realistic settings

with realistic instrumentation, but using an intubation/thorax mannequin), he

found large variations in performance among subjects and large variations across

incidents. In agreement with the literature, he found that experts were better

at anticipating problems and were more willing to \interact forcefully" with the

surgeon.

Finally, Gaba argues that anaesthetists ought to be trained explicitly in crisis

management in a way similar to the training given to pilots. That is, the training

should explicitly address the way that stress, risk, complexity and lack of time can

lead to decision-making biases, such as cognitive tunnel vision, and should train

anesthetists in strategies to combat these biases.

(Gaba, 1992)

At a much more applied level, Bognor (1997) o�ers a brief introductory account, from

an American perspective, of this approach to understanding the pressures on decision

makers in the area of healthcare. She reviews work that has examined time pressure,

fatigue and stress as they impact on emergency surgery and anesthesiology: for example,

an increase under stress in the reliance on technology by anesthesiologists. Other factors

considered are the pressure to reduce costs, the variability in the quality of feedback and

the interface with the many (complex) technologies in use, and the problems of shared

responsibility (e.g. with surgeons) and communication amongst the team associated

with the case.

3.2.1 The Sense of Expertise

Given the pressures under which medical expertise is typically exercised, it is impor-

tant that experts develop self-con�dence and a \sense of equanimity" (Ytterberg et al.,
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1998). For example, Rhoton et al. (1991) found that non-cognitive factors (such as

conscientiousness and con�dence) were strongly correlated with overall performance in

anesthesiology departments. They urge that educators \reconsider the lack of emphasis

historically placed on the noncognitive aspects of performance" (page 361). Ytterberg

et al. found that giving students a chance to practice skills (such as history taking) via

an assessment using stations in a situation where the students knew that they would

not be `failed' improved their self-con�dence in the skills assessed. They also found that

the sense of self-con�dence was well-founded in that it was correlated with scores in the

assessment. The educational lesson from this is that this kind of assessment instrument

can be used to provide feedback to students about their progress, and knowing that you

are making progress improves self-con�dence.

Tracking changes in self-con�dence over longer time periods is more problematic. Sim

et al. (1996) compared responses using a critical incident technique between 18 doctors

in their �rst 6 months of general practice with those same doctors 12 to 18 months

later as they completed their advanced or mentor terms in the Royal Australian College

of General Practitioners Training Program. In the interviews \doctors were asked to

describe incidents and to identify skills either present or lacking, feelings and lessons

learned". The researchers found that

\increasing clinical practice . . . resulted in an increase in the positive feel-

ings associated with making a di�cult diagnosis and dealing appropriately

with more di�cult management problems without immediate referral to a

specialist.

. . .

Doctors in the �rst interviews also reported feeling pressured for time,

uncertain or anxious about possible missed diagnoses and inadequate man-

agement, and unsupported by supervisors and practice sta�. Hardly any

of these issues were mentioned in the follow up interview. Although doc-

tors' levels of anxiety appeared less, they more frequently reported feelings

of guilt over missed diagnoses or less than perfect management. With in-

creased maturity the doctors appeared to become more `tuned in' to the

subtle interpersonal issues of the consultation and were more self critical re-

garding those episodes of miscommunication which result in a less than ideal

consultation." (Sim et al., 1996, page S64)

3.3 What Experts Ought to Do

There are two overlapping approaches to the search for better and more consistent clini-

cal decision-making. The �rst tends to focus on quantitative models of decision-making:

for example, weighing evidence, estimating probabilities of outcomes and computing

utility values. This approach naturally leads to the development of systematic (typ-

ically computer-based) methodologies to which the doctor can apply information and

from which he or she can obtain advice that can be weighed against other evidence and

test results. See the collection edited by Tan and Sheps (1998) for a general overview of

this approach.

A second approach focuses rather more on the provision of the best available evidence to
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assist doctors in their decision-making. Information Technology is involved here much

more in its role as a repository and facilitator of access to information, than as a device

to weigh information.

3.3.1 Clinical Decision Analysis

Decision Analysis

An excellent introduction to decision analysis is provided by Lilford and Thornton

(1992). They distinguish structured patient history taking from diagnostic systems

and discuss the value of, and lack of general acceptability, of expert systems. They

provide several examples of how to carry out a clinical decision analysis in terms

of the treatment with the `greatest expected utility'. They also are frank about

the di�culties of carrying out a fully rigorous decision analysis in dealing with

an individual patient. However they argue for its value in determining general

treatment policy, in focusing research and in dealing with issues of communities

as well as individuals.

Lilford and Thornton (1992)

Dowie (1993), in a book edited by Llewelyn and Hopkins (1993), distinguishes between

a number of questions that can be asked about clinical judgement and decision-making:

1. How are clinical judgements and decisions made? (To some extent this question

is addressed in earlier parts of this chapter.)

2. How well are clinical judgements and decisions made?

3. How could they be made?

4. How well could they be made?

5. How should they be made?

Dowie concentrates on question 4, and reminds us that many studies have shown that

in the area of clinical decision-making `we could do better'. He goes on to argue that

one route towards improvement is the development and use of system-aided judgement

and decision-making.

In support of this view de Dombal (1993) reviews a number of studies that have demon-

strated improved clinical decision-making performance, including a study that \showed

that when �ndings of detailed studies were made available to inexperienced sta� per-

formance improved in a number of hospitals" (emphasis ours). For example, initial

diagnostic accuracy improved from 45.6% to 65.3% and post-investigative diagnostic ac-

curacy improved from 57.9% to 74.2%. It has to be mentioned that this result is much

more positive than that of Elstein et al. (1996), described in Chapter 7 on Information

Technology.

The book edited by Llewelyn and Hopkins (1993) gives examples of how decision trees

can be constructed, including methods to assess (numerically) the probability of every
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choice branch and methods to assess (numerically) the utility of each outcome state, as

well as how to carry out a sensitivity analysis of the e�ect of varying the judgements. For

instance, Hoellerich and Wigton (1986) provide a detailed example of the development

of a decision rule for diagnosing pulmonary embolism using clinical �ndings.

A more detailed account of models of clinical decision-making is provided by Dowie and

Elstein (1988). This focuses on rational decision-making under uncertainty and its the-

oretical underpinnings. They include research on statistical approaches, including some

which claim that in some decision-making contexts simple statistical models perform

better than experts. They acknowledge that the relevance of these results to clinical

decision-making tasks in realistic contexts is disputed:

\Clinicians have great di�culty accepting that their expensive and com-

plex technical knowledge does not necessarily guarantee that they can do

better, in most clinical cases that come to them, than something as simple

as \add up how many cues are in favour of each possible judgement and go

with the highest score"." (Dowie & Elstein, 1988, page 10)

Of course, part of the issue resides in the crucial word \most", in the sense that dealing

as e�ectively with the unusual as with the usual, and knowing the di�erence between

the two, marks out the di�erence between a simple rule of thumb and a more considered

decision procedure.

The work of Moskowitz et al. (1988) provides a direct empirical comparison between

decision making of experts (using think-aloud protocols based on case descriptions) and

decisions taken according decision analysis theory. They observed that

\The experts did not formulate a global outline of their decision, but

chained together a sequence of decisions based on available and incomplete

information. Despite e�ective and e�cient problem solving, the clinicians

used numeric terms only as symbolic representations of likelihood, used lim-

ited information in choosing amongst alternatives, and dismissed the possibil-

ity that a less conventional strategy, empiric therapy, might yield equivalent

outcome." (Moskowitz et al., 1988, page 435)

It is argued that doctors often fail to carry out their decision-making in the hypothetico-

deductive manner prescribed by these theories and use less rigorous strategies (Magnani,

1992) such as exploiting circumstantial evidence (see e.g., Boreham et al., 1996), or

heuristics (see e.g., Boreham, 1989). In this case the question remains as to how decision

support aids, that do work on a rigorous basis, can be exploited e�ectively by those who

have in the end to make, and bear the responsibility for, clinical decisions. Issues

here include the degree to which the existence of the decision-making aid with its own

particular methods and foci for information gathering about the case adds its own biases

to the decision-making process (see e.g., Kushniruk & Patel, 1998).

3.3.2 Evidence-Based Medicine

\Evidence-based medicine is the conscientious, explicit and judicious use

of current best evidence in making decisions about the care of individual
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patients. The practice of evidence-based medicine means integrating indi-

vidual clinical expertise with the best available external clinical evidence

from systematic research." (Sackett et al., 1996).

Evidence-Based Medicine

Sackett et al. (1996) are at pains to point out that evidence-based medicine is not a

\cook-book" approach but involves each doctor developing a personal methodology

for seeking out and adopting best practice through a lifelong process of continuing

medical education. However it is clear that organizational and resource policies

can help or hinder this approach, for example collating databases and vouching

for the quality of their contents, such as the Cochrane Database of Systematic

reviews (CDSR). It clearly makes sense to make it easier for doctors to access the

information they need at the point at which they need it, although recognizing

that their ability to extract, judge and utilize this information will depend on their

degree of experience | hence it not being a \cook-book" approach.

As developed by Sackett et al. (1996), evidence-based medicine is a methodology

for good decision-making practice. As such their book contains chapters on \How

to ask clinical questions you can answer", \Searching for the best evidence", \Crit-

ically appraising the evidence", how the doctor can \apply this valid, important

evidence in caring for your patient" and self-evaluation. Each chapter also has a

section devoted to the teachers of such topics as well as to the learners of them.

Given the huge volume of medical research available, its not surprising that the

chapter on critically appraising the evidence is the longest in the book.

Sackett et al. (1996)

The contrast in paradigm between the old and the new paradigm is brought out clearly in

Evidence-Based Medicine Working Group (1992). They characterise the evidence-based

medicine paradigm as follows:

1. \Clinical experience and the development of clinical instincts (particularly with

respect to diagnosis) are a crucial and necessary part of becoming a competent

physician. Many aspects of clinical practice cannot, or will not, ever be adequately

tested. Clinical experience and its lessons are particularly important in these

situations. At the same time, systematic attempts to record observations in a

reproducible and unbiased fashion markedly increase the con�dence one can have

in knowledge about patient prognosis, the value of diagnostic tests, and the e�cacy

of treatment. In the absence of systematic observation one must be cautious in

the interpretation of information derived from clinical experience and intuition,

for it may at times be misleading.

2. The study and understanding of basic mechanisms of disease are necessary but in-

su�cient guides for clinical practice. The rationales for diagnosis and treatment,

which follow from basic pathophysiologic principles, may in fact be incorrect, lead-

ing to inaccurate predictions about performance of diagnostic tests and the e�cacy

of treatments.
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3. Understanding certain rules of evidence is necessary to correctly interpret literature

on causation, prognosis, diagnostic tests, and treatment strategy."

(Evidence-Based Medicine Working Group, 1992, page 2421)

The authors go on to describe how the internal medicine program at McMaster Uni-

versity has designed its programme to teach these principles (largely conforming to the

rallying call of Bulger, 1993). They correct various misinterpretations of evidence-based

medicine, e.g. that it ignores clinical experience and clinical intuition. They describe

barriers to teaching the approach (e.g. \for many clinical questions high quality evidence

is lacking"), and barriers to practicing the approach (e.g. \economic constraints and

counterproductive incentives"). In support of the former issue, Poses et al. (1997) sug-

gest that, in relation to judgements of the risks of invasive cardiac procedures between

generalists and specialists, one possible explanation is that \Disagreements about the

risks of procedures may arise from the paucity of published data or from an oversupply

of confusing, contradictory data." Among other issues of support, they point to the

need for e�ective computer-based technology. The consequential increasing reliance on

electronic forms of information storage and retrieval (including patient records), raises

issues about the e�ective design of systems for use by doctors in their decision-making

role (see e.g., Elson et al., 1997).

3.4 The Role of Academic Knowledge

Perhaps the least explored of the new approaches concerns the issues of how theoretical

knowledge is used in practical situations. The use of theoretical knowledge appears

to be largely a tacit process, but it is unclear whether this lack of clari�cation is the

result of researchers' neglect or some inherent property. There is some evidence that

use of theoretical knowledge increases at the consultant level; but could the delay be

shortened by teaching speci�cally aimed at linking theory with practice, as suggested

by Eraut et al. (1995)? There is also evidence that theoretical knowledge is more deeply

\encapsulated" in experts and is only used when other methods fail (see e.g., Schmidt

& Boshuizen, 1993). For example, van Leeuwen et al. (1995) found that there was a

fall-o� in scores of general practitioners on a written knowledge test from a highpoint

5{10 years after certi�cation, except in the area of chronic illness. Their study was

a cross-sectional rather than a longitudinal one, and the results are hard to interpret

reliably. It might be that the test favoured the more recently quali�ed in the kinds of

knowledge it was investigating. It could also be that the knowledge tested was more

deeply \encapsulated" in the more experienced GPs.

The term theoretical knowledge is used here to refer to propositional knowledge in the

natural and social sciences which can be found in textbooks and the research literature.

This constitutes the central core of what Eraut (1997) describes as Type A knowledge |

public knowledge which is (1) subject to quality control by editors, peer review and de-

bate and (2) given status by incorporation into educational programmes, examinations

and quali�cations. Type A knowledge includes propositions about skilled behaviour,

but not the skills themselves. It is con�ned to knowing that and excludes knowing how.

Professional knowledge, however, is de�ned as a form of Type B knowledge | personal

knowledge which is categorised by the context and manner of its use, rather than its
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source or epistemological status. It is that knowledge which professionals bring to their

practice that enables them to think and perform on-the-job. Thus Type B knowledge

incorporates not only propositional knowledge (in the form in which it is used) but

also procedural and process knowledge, tacit knowledge and experiential knowledge in

episodic memory. Skills are treated as part of that knowledge, thus allowing representa-

tions of competence, capability or expertise in which the use of skills and propositional

knowledge are closely integrated.

3.4.1 Transfer is a learning process

The technical terms most frequently associated with this process are \transfer of knowl-

edge" and \application of theory". The implicit assumption is that one carries scienti�c

knowledge across from an education context to a practice context, then simply applies

it. Yet there is a large body of evidence (1) that knowledge may not be carried across

by many professionals, because they do not recognise or appreciate its relevance to a

particular case or problem, and (2) that they may not apply it because they do not

know how to do so. Instead of seeing transfer as an event in which a person suddenly

becomes able to apply knowledge acquired in one context to a second, di�erent context,

we have to see it as a learning process in which a person not only carries knowledge

from one context to another but learns how to apply that knowledge in the new context.

Knowledge is acquired in a particular context and remains situated in that context until

it can be transformed and resituated in another context; and the extent of this further

learning will depend both on the degree of di�erence between the two contexts and

on that person's preparedness and prior experience of successful transfer. Even when

transfer involves a sudden 
ash of insight, considerable learning e�ort may be needed

to convert that insight into usable knowledge. However, programmes for professional

formation seldom recognise the learning e�ort required for the transfer of knowledge.

Support for transfer is rarely provided, even though trainee and novice professionals are

ill-prepared to tackle it on their own.

Transfer of knowledge is most di�cult when the contexts and modes of learning are very

di�erent. For example, moving from a university context to a professional practice con-

text involves changing from an environment in which Type A knowledge is dominant to

one in which Type B knowledge is dominant. Moreover, resituation of scienti�c knowl-

edge will require not only transformation of that knowledge but also gaining su�cient

understanding of the new context to know what kind of transformation is needed. This

problem is further exacerbated by the likelihood that other areas of scienti�c knowledge

and other forms of professional knowledge will also be needed for appropriate practical

action; and these di�erent areas and forms of knowledge will have to be integrated some-

how. This is a more complex and challenging problem than learning to use scienti�c

knowledge in well-de�ned situations in familiar academic contexts.

Attempting to deal with the problem of transfer has been one of the motivating forces

behind the development of problem-based curricula.

3.4.2 Problem-based learning

Patel and her colleagues have explored the role of basic science in the curriculum of

medical schools. They characterise two broad approaches | the \science-oriented, in
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which basic science is taught independently of the more clinical aspects of medicine" and

the \clinically oriented, in which basic science is taught within some appropriate clinical

context" (Evans & Patel, 1989, page 53). They report a series of experiments (see e.g.,

Patel et al., 1988, 1986) in which subjects of varying medical expertise (from �rst year

students to expert researchers) had to read and explain a description of a medical case.

They found that \the only group that shows reliance on basic science is the intermediate-

novice group. Experts and advanced-novices use clinical-situation models, which can

be elaborated to accommodate basic science; though the novices are less selective in

their application of basic-science knowledge. Beginning-novices cannot use basic-science

information." (page 105).

In their view basic science and clinical science are not related hierarchically, with basic

science the more fundamental and o�ering explanations at a �ner level of granularity.

The two approaches are to be regarded as separate domains, providing di�erent kinds of

explanations and, as sciences, providing di�erent kinds of generalization. In a similar,

later study of medical students Patel et al. (1990) found that basic science was utilized

more e�ectively as a framework within which to construct explanations than as a method

for facilitating problem-solving.

A direct comparison of the science-oriented and clinically oriented approaches in two

medical schools is provided by Patel et al. (1991). They compared 54 students from

McGill | following a conventional curriculum (CC) where the basic sciences are taught

�rst in separate disciplines | with 54 students from McMaster | where there was an

established problem-based approach (PBLC). The methodology was as above, namely

examining the explanations of clinical cases, read by students in di�erent years of study,

to see how they integrated biomedical information. There were two conditions: in one,

basic science material was provided prior to the clinical problem; in the other it was

provided after the clinical problem.

They found that diagnostic accuracy increased with seniority of the student for both

medical schools. In particular

\The PBLC students had learned a systematic process of thinking that

was explicitly taught. The predominance of backward reasoning, the sys-

tematic use of clinical information, and the tendency to formulate extensive

elaborations are all consistent with the notion that the students were gen-

erating diagnostic explanations through the use of hypothetico-deductive

reasoning. The fact that these patterns appeared with beginners and did

not change with level of training supports the notion that they re
ected rea-

soning strategies taught at the beginning level and reinforced throughout the

curriculum.

. . .

Since systematic reasoning is not taught in the conventional curriculum

it was somewhat surprising to see a systematic method of reasoning emerge,

characterised by a relative prevalence of forward reasoning and a tendency

to refrain from extensive elaboration. The CC students also showed a pro-

nounced tendency to explain the case on the basis of a single diagnosis rather

than an extensive list of di�erential diagnoses." (Patel et al., 1991, page 387).
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Patel et al. also point out that the PBLC students had a tendency to more elaborate

explanations, but also to generate errors within those elaborations.

Albanese and Mitchell (1993) cite the above study along with over a hundred others in

a detailed meta-analysis of studies (1972{1992) of the e�ects of problem-based learning.

Their overall conclusions are:

\Compared to conventional instruction, PBL, as suggested by the �nd-

ings, is more nurturing and enjoyable; PBL graduates perform as well, and

sometimes better, on clinical examinations and faculty evaluations; and they

are more likely to enter family medicine. Further, faculty tend to enjoy teach-

ing using PBL. However, PBL students in a few instances scored lower on

basic sciences examinations and viewed themselves as less well prepared in

the basic sciences than were their conventionally trained counterparts. PBL

graduates tended to engage in backward reasoning rather than the forward

reasoning experts engage in, and there appeared to be gaps in their cognitive

knowledge base that could a�ect practice outcomes." (Albanese & Mitchell,

1993, page 52)

Because only three of the studies examined by Albanese and Mitchell dealt with per-

formance assessment of graduates, they felt unable to draw �rm conclusions but urged

that further research was needed in this area.

In a larger and more carefully controlled study than that of Patel et al. (1991), Schmidt

et al. (1996) compared 612 Dutch students diagnosing from 30 epidemiologically repre-

sentative clinical case descriptions. The students were drawn from three Dutch medical

schools | one teaching a conventional curriculum, another taking a problem-based ap-

proach and a third a systems approach that \integrates the biomedical and clinical

sciences around major organ systems. Students engage in patient demonstrations and

small-group training sessions in which knowledge previously acquired is applied to rel-

evant clinical cases." (page 660). Unlike Patel et al. (1991), these students were not

exposed to basic science material as part of the study. Schmidt et al. found that in

all three schools, students produced monotonically better diagnostic performance by

level within the school. They found a signi�cant e�ect of curriculum type on diagnostic

performance, as well as an interaction between curriculum type and year of study. A

post-hoc analysis showed that students taught the conventional curriculum performed

more poorly than the other two groups (the problem-based and the systems-based).

The authors surmise that the reason for the di�erences in outcome may be that:

\the problem-based and the integrated curricula [i.e. the systems-based]

both o�er subject-matter to students in an integrated fashion and that stu-

dents are encouraged to process the information in an active way through

small-group discussion. Thus, subject-matter integration and active process-

ing seemmore important factors in attaining pro�ciency in diagnostic reason-

ing than the amount of self-directedness in the curriculum. . . . In addition,

seeing paper patients or their real-life equivalents seems to be important."

(Schmidt et al., 1996, page 663)

Results con
icting with the above, but using ratings of clinical supervisors, were found

in a study of 485 Australian graduates. \Graduates from the problem-based medical
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school were rated signi�cantly better than their peers with respect to their interpersonal

relations, `reliability', and `self-directed learning'. Interns from one of the two traditional

New South Wales medical schools had signi�cantly higher ratings on `teaching', `diag-

nostic skills' and `understanding of basic mechanisms'." (Rolfe et al., 1995, page 225,

our emphasis)

How far the di�erent courses or the di�erent methodologies used in the Dutch and the

Australian study contribute to their con
icting result on diagnostic skills is di�cult to

assess.

3.5 Summary

Theories of expertise developed in di�erent contexts using di�erent research tech-

niques may emphasise di�erent aspects but do not greatly di�er in their con-

clusions. Key features include the importance of case-based experience, the rapid

retrieval of information from memory attributable to its superior organisation, the

development of standard patterns of reasoning and problem-solving, quick recog-

nition of which approach to use and when, awareness of bias and fallibility; and the

ability to track down, evaluate and use evidence from research and case-speci�c

data. Understanding the nature of expertise is important for self-monitoring one's

use of heuristics and possible bias, sharing knowledge with others and supporting

other people's learning. It is also critical for understanding the respective roles of

clinical experience and evidence-based guidelines.



Chapter 4

Learning in Clinical Settings

Doctors learn to become competent and to make good judgements through the expe-

rience of treating patients with appropriate levels of guidance and supervision. They

also learn by consulting and studying textbooks, reference books and journals. Then

thirdly they participate in formally organised teaching and discussion. All three can be

found in clinical settings; studying and teaching also occur in other settings | library,

seminar, lecture room, and a range of workshops or laboratories. This chapter focuses

only on clinical settings, recognising that there is a continuum from treating patients

under the watchful eye of more senior doctors, through engaging in discussions about

those patients, to participating in discussions about patients one has not treated or being

taught about the diagnosis and management of a patient in a mini-seminar or lecture

soon after visiting that patient. The use of literature informs both the treatment itself

and preparations for presentations and further discussions about that treatment.

Three modes of progression can be usefully distinguished;

1. Extending the range of cases one is competent to handle;

2. Increasing the complexity of those cases; and

3. Increasing the level of one's responsibility for the management of each type of

case: from peripheral onlooker, to the acquisition of evidence from and about the

patient, to provisional decision-maker, to treatment under supervision, to virtually

total responsibility.

A well-conceived training programme will take all three modes into account. This in-

volves the selection of clinical settings, the selection of patients for attention by the

trainee, the trainees' level of responsibility for each type of patient at a given stage in

their training, and the nature and amount of supervision or guidance or teaching given.

Another critical factor is continuity of care: over what period of time does the trainee

have contact with and/or responsibility for various types of patient; and is this su�cient

for the proper development of competence? Lowdermilk and McGaghie (1991) report

improvements in medical care as residents gain longer periods of contact with patients.

Although more formal attention is given to opportunities for clinical experience when

selecting clinical settings, consideration may, indeed should be given to the wider clinical

39
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environment. The ethos and values of the workplace and the prominence of good role-

models can have a major impact on the professional development of doctors. The role-

model aspect is more formalised in the North American residency programmes through

the evaluation of clinical teachers (see pp 48{51). A related issue concerning individual

teachers as well as training programmes concerns the quality of supervision. While

most research has focussed on the supervision of house o�cers (Section 4.1) and trainee

surgeons (Section 4.2), its disappointing �ndings may apply equally to registrars and

trainee physicians. Supervision is not only central to the role of a clinical educator, but

also an important extension of patient-centred values to conduct beyond a supervisor's

direct personal contact with patients.

Research into the outcomes of training programmes is sparse, although it can serve a

range of useful purposes. One of these is establishing realistic standards of competence,

so that none of the parties a�ected | the doctors, their patients or those who employ the

doctors | misunderstands the level and range of their competence. The di�culties of

achieving even this level of information are discussed in the section on assessment; but it

is nevertheless useful to consider what use might be made of evidence already gathered by

the formal assessment processes embodied in the Royal College examinations and the

award of the Certi�cate of Completion of Specialist Training (CCST). Such evidence

might contribute to the formative evaluation of training programmes, the planning of

CME for newly appointed consultants and their duties when appointed, and help to

validate (if possible) that most 
exible of research instruments | the self-report. This

is important, because the small numbers involved, in regional training programmes, and

the diversity of experience within those programmes make it unlikely that controlled

comparative research will yield signi�cant results. Even if marked di�erences in outcome

were to be observed, it would be di�cult to attribute those di�erences unambiguously

to particular programme features.

4.1 Evaluations of Postgraduate Basic Training in the UK

Pre-Registration House O�cers (PRHOs) are technically postgraduates, although not

yet registered as doctors, so they have been included. Studies of PRHO training emerg-

ing throughout the 1990s, used di�erent methods and foci but nevertheless presented

a consistent picture. Two major improvements have been a substantial reduction in

PRHO hours of work and clear programmes of educational seminars; but progress in

other areas has been slow. Four conclusions from Calman and Donaldson's (1991) criti-

cal incident study still apply today: the need for all PRHOs to receive proper feedback

on their performance, for access to someone senior to talk to, for training in working

with dying patients and for greater use of the learning opportunities provided by their

clinical experience.

A questionnaire survey by Gillard et al. (1993) of PRHO training in eight English re-

gions combined questions about hours, conditions of work and inappropriate duties

with questions about key aspects of competence and quality of supervision. While 91%

and 61% reported receiving adequate guidance in basic and advanced cardiopulmonary

resuscitation, only 65% (basic) and 10% (advanced) felt con�dent in performing it un-

supervised. Only 41% reported adequate guidance in breaking bad news and 44% in

pain control. Ratings on three aspects of supervision were 2.7 (brie�ng), 2.9 (problems)
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and 2.6 (career), all on the \dissatis�ed" side of neutral on a 5 point scale.

Wilson (1993) studied the consultants' perspective on PRHO training, concluding that

while they welcomed the concept of an educational supervisor \theoretically", many felt

unable to take on this added responsibility. Teaching ward rounds were the standard

method of instruction but most consultants estimated their total teaching time to be less

than 30 minutes a week. Of the 33 respondents, only 8 had one to one teaching for their

house o�cers; while 24 said they delegated some of that responsibility to other junior

medical sta� and to ward sisters. 25 said they would welcome feedback on their teaching

and 18 would have liked training in educational methods and principles; and they were

all concerned about not downgrading the apprenticeship system. Their problem did not

appear to be their attitude towards teaching, but the pressure they felt from their lack

of time to give to PRHOs when overwhelmed by service demands.

Two in-depth studies in particular localities by Dowling and Barrett (1991) and Eraut

et al. (1997) focused respectively on the management and learning of PRHOs. Dowling

and Barrett highlighted the range of expectations of PRHOs, the disparate and dis-

tributed nature of their supervision, their lack of clear goals and systematic training,

and the absence of any coherent management of their work and training. Eraut et al.

found that only a minority of 33 PRHOs in three hospitals received formal feedback

from a consultant; and that even informal feedback was totally absent in important ar-

eas such as communication with patients. (Roche et al., 1997, found a similar neglect of

interactional skills during the intern year in New South Wales). They would have liked

a wider range of clinical experience, especially in clinics and surgery (c.f. Toogood et al.,

1996), and more bedside teaching. Teaching and learning in clinical areas was always

on a case by case basis, not one respondent could recall reviewing a group of patients

with a similar condition or engaging in what the Americans call a \chart review". Some

received quite a lot of teaching on ward rounds, some virtually none. There was good

practice in every hospital but also areas where teaching was neglected. There was no

guarantee that o�cial recommendations would be implemented and no quality assur-

ance of training (c.f. Goldacre et al., 1997). Organisational factors such as frequent

changes in composition and distributed working locations prevent the formation of the

kind of stable working teams with which the ideal form of apprenticeship is frequently

associated.

An earlier survey by Grant et al. (1989) of the training of Senior House O�cers (SHOs)

reported similar levels of dissatisfaction. On a scale of 0{3, statements receiving agree-

ment with means of over 2.0 included:

SHOs provide service more than receive training 2.6

SHO hours are not conducive to learning 2.6

SHOs do not think they are receiving postgraduate training 2.2

No one sees teaching as a de�ned part of their job 2.2

Only about 53% reported receiving most teaching from their consultants; and their

views of the learning methods on which SHOs relied most di�ered from their consultant

supervisors (see Table 4.1 below).

The authors note that the \apprenticeship" model, if unanalysed, \perpetuates the un-

helpful confusion between training and service, to the extent that providing the service
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Learning Method % included in top 5

(24 less used methods not listed)

Consultants SHOs

Ward round with consultant ** 84 55

Ward teaching with registrar/senior registrar 41 47

Formal teaching with consultant 23 19

Supervised practice 17 12

Unsupervised clinical practice ** 19 44

Discussion with peers * 34 44

Library work or reference to journals * 25 37

Reading about cases seen * 33 50

Following up outcomes if cases seen 20 28

Presenting patients at small meetings * 24 12

Teaching in outpatients * 20 10

Teaching for Membership exams 20 13

(* di�erence of 10-20%, ** di�erence of over 20%)

Table 4.1: Priority given to 12 methods of SHO learning by consultants and

SHOs

may become identi�ed with receiving training". If consultants are to be given respon-

sibilities as teachers or supervisors, the necessary time must be built into their routine

schedule of work. Whereas SHOs seem to be regarded both as full-time doctors in the

hospital service and as students when o�-duty, with the usual obligation to study in

what little time is left to them.

Barker et al.'s (1994) study of SHOs and registrars in four types of hospital concluded

that variation in the content of training was caused as much by lack of structure as by

type of hospital. Most consultant teaching occurred during business rounds, though the

teaching element was rarely formally de�ned. There was great variety in the amount

of ward-based teaching, depending on the propensity of individual consultants to teach.

Similar ad hoc access to learning opportunities was found in outpatient clinics and

theatres. The authors also noted that there was little attempt to cater for the di�ering

educational needs of di�erent grades of junior doctor. However Paice et al. (1997) were

able to show signi�cant improvements in SHOs' rating of their post between 1992-3

and 1994-5: the proportion recommending the post to a friend as `good' or `excellent'

rose from 45% to 57%, and ratings of their consultant supervisor rose from 48% `good'

and `excellent' to 61%. There was also a large reduction in the frequency with which

they felt forced to cope with a problem beyond their experience or competence: only

2% felt this at least once a day (previously 23%), 12% once or twice a week (17%)

and 46% once or twice a month (28%). Nevertheless Paice and Leaver (1999) reported

that the new GMC guidance document The Early Years did not address the \real

di�culty" of balancing service with teaching; and Calman (1999) made the same point

about specialist registrars:

\The balance between the education and service content of higher special-

ist trainees' work must shift if they are to be genuinely regarded as trainees".

(page 31)



CHAPTER 4. LEARNING IN CLINICAL SETTINGS 43

Bunch et al.'s (1998) review of Basic Surgical Training in Yorkshire showed good consul-

tant support for trainees, but de�cient clinical experience was found in 32% of general

surgical and 70% of orthopaedic posts. This was due mainly to poor organisation of

their clinical activity (for example 70% of orthopaedic SHOs never attended outpatient

clinics), though it was not helped by the lack of PRHOs in orthopaedics. Only 8% of

trainees had undergone an appraisal and \the concept of bleep-free periods for educa-

tional purposes was non-existent."

4.2 Learning Procedures

Wigton and his colleagues have published a series of papers on the learning of procedures

on residency programmes in Internal Medicine in the U.S. (Wigton, 1981b, 1992; Wigton

et al., 1989, 1990). Since these programmes are organised from (though not con�ned to)

a single site he was able to survey the Programme Directors. His 1989 paper had two

main purposes: (1) to �nd out from each Director which procedures should be mastered

by all residents and which procedures are mastered by all their residents, and (2) to �nd

out how many of each type of procedure were needed to attain and to maintain mastery.

For several procedures the gap between should and are was 40% of all respondents; and

many procedures commonly done in practice were mastered by all residents in less than

half the programmes. The medium number of procedures required for mastery ranged

from 5 for thoracentesis to 50 for chest roentgenogram interpretation. Once more a gap

is revealed between performance on completion of training and the expected competence

of a quali�ed doctor.

This raises questions about how the teaching of procedures is organised. One success-

ful approach to this problem is described by Gabryel et al. (1991). It involves (1) a

requirement that procedures can only be conducted by a resident who has been for-

mally credentialed for that particular procedure; (2) a phased timetable for acquiring

the agreed list of necessary procedures; (3) regular feedback to residents on their cur-

rent status and one-to-one consultation sessions for those who are falling behind. The

proposal that \residents should be credentialed to perform, supervise and teach certain

clinical tasks, particularly procedures, by performing those tasks under direct supervi-

sion" was approved by the Educational Policy Committee of the American College of

Physicians (American College of Physicians, 1989); and Gabryel et al.'s system made it

more workable. The advantage of a credentialing system is that it requires competence

to be demonstrated to those properly quali�ed to assess it. Not all aspects of medicine

are suited to such a system, but it could be extended beyond procedures to include areas

such as the administration of drugs (Bain et al., 1990). Credentials for cardiopulmonary

resuscitation skills (Morris et al., 1991; Wheatly & Redmond, 1993) and others requiring

regular practice should presumably be datestamped.

A further question relates to the context(s) where certain procedures can be most ef-

fectively taught and most validly assessed. Giving thought to this issue and arranging

short term placements could be helpful. At a more advanced level, Burke et al. (1996)

report that learning nasendoscopy on awake patients in an ENT clinic is an excellent

introduction to �breoptic skills and transfers to nasotrachial intubation in anaesthetised

patients.
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4.3 Learning in the Operating Theatre

A Scottish study by Steele et al. (1989) on the technical training of general surgical

trainees covered experience, supervision and indirectly competence. 47% of those in

teaching hospitals reported that their operative workload was too little (23% in district

general hospitals); 35% said they did too little operating alone and 58% too little super-

vised operating. More worrying was the response from 32% that they were \sometimes

out of depth" when doing emergency operations alone in DGH (15% in teaching hospi-

tals, 9% for elective surgery). As in the Gillard study, trainees' concerns relate both to

the amount of experience (resuscitation or operating) and the degree of supervision

(in ward or theatre), the two most central features of learning in clinical settings. Steele

later participated in an audit of colorectal cancer surgery in three regions for the period

1990-4 (Aitken et al., 1999) which revealed both low levels of supervision of registrars

and SHOs and a much lower level of operating experience than that o�ered by an US

fellowship programme for residents. This concern was backed up by a Scottish mortal-

ity study of avoidable deaths after colorectal surgery (Macarthur et al., 1998), a �nding

which prompted Collins (1999) to suggest that surgical training deserved the priority

attention given to waiting lists.

Concern about supervision in the operating theatre was raised again by a survey of

unsupervised `�rst time' procedures by Wilson (1997), who also raised the problem of

excessive `�rst time' surgery by young consultants and arrangements for the introduction

of innovative procedures. In response O'Riordan and Shaper (1997) noted a cultural

change towards de�ning a well trained surgeon in terms of the number of operations

performed under supervision rather than the number of operations performed solo; while

Galasko and MacKay (1997) noted improvements in training subsequent to Wilson's

survey and the introduction of an assessment form to be sent directly from trainees

to the supervisory body. Earlier Reed (1993) had urged that careful evaluation would

be needed as surgical training was changed from \a protracted apprenticeship, where

endurance is eventually rewarded, to a shorter, more intense, residency style programme"

(page 198s).

In the United States, Fallon et al.'s (1993) audit of over 4000 cases showed a correlation

between the absence of a supervisor and increased complication and mortality rates, but

was not able to take case severity or complexity into account. Similar concerns about

supervision have been raised about emergency departments; though Sox et al.'s (1998)

study of 3600 US patients revealed better compliance with guidelines when supervisors

were present but no signi�cant changes in patient satisfaction or reported problems

with care. Forde (1994) reviews how the urgent training problem associated with the

introduction of Minimal Access Surgery was approached.

4.4 Vocational Training of General Practitioners

Hindmarsh et al.'s (1998) review of evidence from several countries of the e�ectiveness

of vocational training, concluded that its introduction had improved the preparation of

GPs, but comparisons between di�erent models of vocational training were beyond the

researchers' brief. The most searching study of programme outcomes was conducted

in Holland by Grol et al. (1989). This measured changes in the consultation skills and
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medical performance of General Practitioners during a one year programme of voca-

tional training with a similar structure to that used in the UK, i.e. 4 days a week in the

practice of a trainer and 1 day a week on a formal course. Both the pre-test and the

post-test were based on 20 audio-taped consultations, rated on 26 variables by a panel

of 4 assessors. Two groups of trainees were compared, a cohort of 32 from Nijmegen

and a cohort of 31 from Gronigen. Signi�cantly greater gains in medical performance

resulted from the Nijmegen programme based on systematic skills development than

on the Gronigen programme based on problem-based learning. Increases in consulting

skills were similar for both groups in four areas but for \psychosocial performance", the

Gronigen group maintained a high starting level without further improvement while the

Nijmegen group improved from a lower starting level. Performance on knowledge tests

also increased and was strongly correlated with both consultation skills and medical

performance. Moreover, those with above average knowledge scores at the beginning

made the greatest improvement in medical performance. Such improvements resulted

from both an increase in obligatory performance and a decrease in super
uous perfor-

mance, judged against protocols for the most common conditions. Neither programme

achieved a desired level of performance across the full range of common conditions; and

the vocational training programme in Holland was extended to 2 years.

The British system of vocational training became mandatory in 1982, but had been used

in some regions for several years. However, mandation made it necessary to establish

criteria for the approval and reapproval of trainers or to tighten up the existing local

criteria. The bene�t is documented by a before-after study in theWest of Scotland (Kelly

& Murray, 1992), which showed an increase to 84% of trainees receiving a tutorial weekly

(or most weeks), and a decrease to 4% of those rating their training as less than \fairly

good". Most British research into the training of General Practitioners has focused on

consultations in GP surgeries and the weekly tutorials given by trainers. The main aim of

these tutorials is to improve the quality of consultations both from a medical perspective

and in terms of communication skill. Since formal summative assessment at the end

of the practice-training year and for membership examination of the Royal College of

General Practitioners requires the submission of a video of several consultations, this aim

has high priority for all concerned. The content of the tutorials typically comprises some

combination of cases and issues raised by the trainee, a randomly chosen set of cases seen

by the trainee in the previous week, a previously agreed medical topic, and discussion

of the consultation process itself, often prompted by notes of a consultation at which

both had been present or a video of a trainee consultation (Gray, 1998). Urgent cases

are usually discussed at the time but may be reviewed again at a tutorial. Trainers have

all received training for their role; and will almost certainly make use of the construct

of a patient-centred consultation.

Shapiro (1990) and Shapiro and Talbot (1991) have explored the parallel between trainer

or trainee-centred tutorials and doctor or patient-centred consultations. However, both

Marvel (1991) and Pitts and Coles (1996) have shown that many experienced doctors

are patient-centred in their consultations but trainer-centred in their tutorials. Gray

(1998) used both telephone interviews and videos of tutorials, accompanied by separate

con�dential comments from each participant, to study the nature and e�ectiveness of

tutorials. This raised issues of style, focus, continuity and e�ective use of tutorial time,

all highly pertinent to the training of trainers and meetings of local trainer networks.

The system can be described as the regular, 
exible and re
ective use of two principles
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established as important for e�ective social skills training; regular systematic feedback

and facilitation of self-assessment of both verbal and non-verbal communication by video

recording. While patient-centredness is usually advocated by the trainer and perceived

as a desirable goal by the trainee, no particular approach to consultation is formally

modelled and taught. General practice trainees are learning by doing as well as from

tutoring, so it would be impossible to isolate the contribution of tutoring; nor would a

control group study without training or without video be acceptable.

Not surprisingly, such a short training period cannot cover all conditions, so there have

been many articles suggesting areas where GPs need more training. One of the best ar-

guments has been in Palliative Care, where Lloyd-Williams and Lloyd-Williams's (1996)

survey found that only 15% of a sample of GPs had received a tutorial, and less than a

third felt they had received adequate training in pain and symptom control; while 85%

would have liked to have a placement in a hospice as part of their training. Another was

in the area of rheumatic disorders where a large survey by Lanyon et al. (1995) showed

that less than a half of GPs had received any special training, although such disorders

account for 10% of an average general practice workload.

Two Australian articles are also relevant. A critical incident study of GPs six month into

training and 12 to 18 months later (Sim et al., 1996) demonstrated several major areas of

positive change as well as some new or continuing areas of di�culty. The latter include

gynaecology, pharmacotherapy and dermatology, the diagnosis of common complaints

with uncommon presentations, the skill of managing di�cult or angry patients, the

organisation for the follow-up of patients with potentially severe disorders, and managing

feelings of guilt over missed diagnoses or poor management. The second is Shah et al.'s

(1997) report on a remediation programme for trainees placed in the borderline zone at

their �nal assessment. This provides additional intensive training and supervision; and

having such a \middle pathway" clearly contributes to the maintenance of standards.

Snadden and Thomas (1998) report the use of portfolios by General Practice Registrars

(GPRs) for a number of purposes: ongoing planning of a \curriculum" to meet the

needs of the individual trainee, as a stimulus to re
ection, as a mechanism to capture

examples of signi�cant learning in general practice, to reach the more di�cult areas of

a GPR's experience and to help feedback. They found that a portfolio was useful in

establishing con�dence during the �rst half of the year, provided that the relationship

between trainer and trainee was reasonably good. However, it ceased to be useful when

preparation for the MRCGP examination became the dominant feature of their planned

learning.

4.5 Ambulatory Care Settings

This North American term includes both hospital outpatient clinics and private o�ces

(general practice surgeries). These settings are now increasingly used in US residency

training, especially in Family Medicine and Internal Medicine, because they \allow learn-

ers to:

1. care for patients seen primarily in outpatient settings - especially patients who

have chronic illnesses;

2. observe the natural and treated progression of diseases through continuity of care;
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3. practise health promotion and disease prevention strategies;

4. develop patient communication and negotiation skills; and

5. deal with social, �nancial and ethical aspects of medical care".

(Irby, 1995, page 898)

We are especially indebted to Irby's comprehensive 1995 review of research into teaching

and learning in ambulatory care settings \where 95% of doctor-patient encounters

occur".

Several researchers (Krackov, 1982; Napodano et al., 1984; Osborn et al., 1993) report

better case mix, more continuity of care, more trainee responsibility for patients and

more e�ective trainer-trainee interaction in private o�ces than clinics; and Osborn et al.

found that private o�ce experience led to better performance on an oral examination

of clinical competence. In general, however, there is great variation across ambulatory

settings which a�ects both what and how much is learned. Lowdermilk (1986) lists

the most critical factors as: the organisation of the clinic, interference from inpatient

responsibilities; limited time, space and supervision; access to attending physicians for

advice and feedback.

Whereas there is some discretion, at least in theory, over the pacing of visits to in-

patients, clinics and o�ce consultations are timetabled in a manner that determines

the overall time spent with patients. A major concern, therefore, is the time available

for interaction between trainer and trainee and how that time was used. There is a

signi�cant amount of evidence from American research but little from Europe. One

indicator is the proportion of cases discussed, another is the duration of the teaching

component of that discussion. The proportion of cases discussed varies greatly with

location and trainee's experience. Thus Williamson et al. (1988) reported consultation

rates in a family medicine clinic of 48% for year 1 residents, 28% for year 2 and 26% for

year 3; faculty saw 20% of the patients of �rst year residents and 12{13% of patients

of year 2/3 residents. The average duration for discussion was 8 minutes for year 1

residents and 6 minutes for year 3. Consultations were more likely to be resident ini-

tiated as they became more experienced (McGlynn et al., 1978). (Gennis & Gennis,

1993) found a 7 minute average for interactions involving presentation and discussion

but a 15 minute average when the interaction included a visit to the patient. Knudson

et al. (1989) found that 50% of interaction time was taken up by case presentation, 25%

by clarifying questions and 25% by discussion. These discussions were largely focused

on patient management, di�erential diagnosis and/or patient compliance (Lowdermilk

& McGaghie, 1991; Williamson et al., 1988; Hekelman et al., 1993); even in family

medicine clinics, family and psychosocial issues were less frequently discussed (Marvel

& Morphew, 1993).

Three recent American papers discuss approaches to using the limited time for interac-

tion between trainer and resident as e�ectively as possible. Ferenchick et al. (1997) focus

on strategies during clinic/o�ce hours, such as (1) scheduling patients so that some are

seen �rst by the resident then jointly, while others are seen by the trainer alone, (2) case

presentations in the presence of the patient followed by a short burst of oral questioning

by the trainer, and (3) using re
ection on experience to develop short teaching scripts.

McGee and Irby (1997) discuss the selection and use of teaching points, role modelling
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and preparation for and follow-up of doctor-patient encounters. DaRosa et al. (1997)

also discuss strategies which do not impinge on clinic time, such as learner preparation

for seeing patients, various forms of case conference, and linked independent study.

Adaptations of morning reports for ambulatory contexts are discussed by Paccione et al.

(1989) and Malone and Jackson (1993). Residents pass 1 page summary reports of

all patients seen each day to their trainer, who then selects cases for discussion at a

teaching session the following morning. They found that a wider range of medical

conditions was discussed in the ambulatory setting and that greater attention was given

to the medical interview and to social issues, increasing residents' re
ection on their

outpatient experiences.

Feedback is also a critical issue. Irby's (1995) review reported that a majority of students

found feedback being given during 3-6% of case discussions, the majority of it being pos-

itive. However, Gennis and Gennis (1993) found that supervisors changed their views

about diagnosis and management quite frequently if they visited a patient after a res-

ident's presentation and discussion, often judging them to be more seriously ill and

becoming less con�dent about the resident's performance. Moreover, Cope et al. (1986)

showed that counselling combined with detailed feedback on patient satisfaction scores

signi�cantly improved the performance of residents with below average scores, when

compared with a matched control group. Ende et al. (1995) conducted an ethnographic

study of trainer's corrections of interns' errors, which found four di�erent patterns of

response, all of which they describe as soft \face-saving" strategies, e.g. asking sub-

sequent questions that contain hints to lead the intern to the correct answer. They

suggest that, while successful in reducing social distance between teacher and learner,

these indirect responses may fail to promote accurate self-assessment by the interns who

may not grasp the central message about what was wrong. The observed behaviour was

more compatible with Mizrahi's (1984) report of the social denial of mistakes by house

sta� by reference to medicine as an art with a \gray area", repression, or rede�nition

of mistakes as non-mistakes than with a learning climate which facilitates learning from

mistakes (see also Wu et al., 1991).

Failure to use ambulatory settings was one major criticism of Nicol et al.'s (1995) sur-

vey of urological training in Australia. Hospital-based training alone left trainees ill

prepared for outpatient or \o�ce" urology, and without experience of non-acute con-

ditions such as urinary incontinence or infertility. Communication skills and critical

appraisal of the literature were not well developed and feedback on progress was in-

adequate. The majority of respondents felt that mentors required speci�c training to

facilitate feedback to trainees. Positive changes reported in the US include the intro-

duction of a clinical-hospice/palliative medicine rotation for fellows training in haema-

tology/oncology (Von Gunten et al., 1995), and the development of a Housesta� Am-

bulatory Block for internal medicine residents. This block covered areas prioritised by

an analysis of unmet training needs | dermatology, rheumatology, health promotion,

women's health, behavioural medicine, geriatrics and sexually transmitted diseases (Lu-

cas et al., 1997).

Another area of research concerns the role and performance of the clinical teacher. A

useful starting point is the policy adopted at McMaster University for the evaluation

of the teaching performance of physicians on their residency training programme in

internal medicine (Guyatt et al., 1993). 14 domains of performance were identi�ed, and
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trainees' rating forms provided evidence to the Director of the Clinical Teaching Unit

in each hospital. These domains were:

1. Role model of conscientious care

2. Role model of compassionate care

3. Support for house sta�

4. Role model of practice of evidence-based medicine

5. Teaching of evidence-based medicine

6. Teaching of clinical skills

7. Teaching of biophysiology

8. Appropriate delegation of responsibility

9. Provision of feedback

10. Openness to feedback

11. Punctuality

12. Role model of respectful, cooperative, productive interaction with health care team

13. Appropriate use of consultants

14. Teaching directed at all house sta�, junior and senior.

The inclusion of biophysiology re
ects the determination in this particular programme

to emphasise basic science as well as evidence-based medicine for which it is renowned.

The other categories map well onto Ullian et al.'s (1994) four roles of e�ective clinical

teachers in family medicine: physician role model, e�ective supervisor, dynamic teacher

and supportive person. Irby (1995) used these roles as a framework for his summary

(below) of research on teachers in ambulatory settings, concluding that all 14 studies

reviewed were congruent both with each other and with studies of inpatient teaching.
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E�ective Teachers in Ambulatory Settings

Physician Role Model: Excellent clinical teachers served as positive physi-

cian role models. Such physicians were characterised as being knowledgeable and

clinically competent, having good rapport with patients, and being perceived by

residents as good role models.

E�ective Supervisor: In the role of supervisor, e�ective clinical teachers gave

residents responsibilities for patient care, provided opportunities to do procedures,

reviewed patients with residents, and involved the residents in patient care. Ex-

cellent supervisors and teachers provided direction and constructive feedback as

well. Greater delegation of responsibility for patient care was signi�cantly associ-

ated with higher overall ratings of teachers by medical students.

Dynamic Teacher: Excellent clinical teachers were interested in teaching, were

enthusiastic, made an e�ort to teach, spent time with individual residents, were

available, engaged in dialogue with residents, provided explanations, and answered

questions. Characteristics identi�ed in other studies include availability and ac-

cessibility, organisation, clarity and enthusiasm, asking questions and giving di-

rections, and directing residents' learning.

Supportive Person: Excellent clinical teachers demonstrated support for the

resident, were easy and fun to work with, were friendly, and were helpful and

caring. Characteristics mentioned by other authors include establishing rapport

with learners, demonstrating a positive attitude toward teaching and motivating

learning, and creating an educational environment that facilitates learning.

Irby (1995)

Ullian et al. also found that �rst year residents preferred more didactic teaching and

one-to-one discussion, whereas third year residents took more responsibility for their

learning and wanted more information and explanation.

To conclude this section, we draw attention to the report by Bordage et al. (1998)

on a policy conference convened to discuss research needs for redesigning education in

ambulatory settings. This reveals how little is known about this topic, even in North

America. The members of the conference gave the highest research priority to the

outcomes of ambulatory education, followed by teaching strategies, faculty development

and the in
uence of organizational culture.

4.6 Inpatient Settings

We were unable to �nd any more recent survey of SHO learning patterns in hospital

settings than Grant et al. (1989), which we reported in Section 4.1, nor any comparable

study of registrars. Nevertheless that survey reminds us that unsupervised clinical

practice and discussion with peers are important sources of learning as well as planned

(or unplanned) teaching by senior doctors. This needs to be kept in mind when reviewing

the research which is (a) dominated by studies of teaching and teachers and (b) largely

from North America. In Britain patient-based teaching takes place mainly on the wards,

but also at weekly conferences/seminars where case presentations are made to a wider
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group of doctors than the resident's own �rm (there are called `grand rounds' in North

America). Ward rounds are described as `teaching rounds' or `business rounds', but

the distinction between them is not precise and most ward rounds are described as a

mixture of the two. Some of the time on teaching rounds may be spent in spaces close

to the ward but away from the patient, if they are available.

In North America there are four types of activity which correspond to ward rounds:

attending rounds, patient management rounds, teaching rounds and morning reports.

Attending rounds involve the residents and an \attending physician", the American

term for a fully trained doctor with overall responsibility for the patient (the nearest

American equivalent to a consultant). Patient management rounds are de�ned as pa-

tient care rounds without an attending physician. Teaching rounds are rounds formally

dedicated to teaching, but in practice often combined with attending rounds. Shankel

and Mazzaferri's (1986) survey of 123 residency programmes in medicine showed that

both the content and the location of teaching and teaching/attending rounds were iden-

tical. According to the chief residents, 15% of teaching rounds were only at the bedside,

22% only in the conference room, and 63% used both locations. The trend towards

greater use of conference rooms was viewed negatively (though in Britain where the

balance is more ward-based, access to other space might be envied). Morning report

is a distinctly separate activity in North America, whereas in Britain its function is

assumed either by informal conversations between consultants and registrars or by a

scheduled ward round. The former would be a purely \business" transaction, the latter

might also be used for teaching. Shankel and Mazzaferri's (1986) review indicated that

in about half or more teaching hospitals, about half a day 5 days a week was occupied

by rounds and morning reports. Attending rounds were conducted 5 days a week and

usually lasted an hour or more. Teaching rounds averaged 3 days a week and a length

of 50{90 minutes. Most respondents considered the optimal length to be 2 to 3 hours.

Residents assigned greater educational value to (1) morning reports (2) teaching rounds,

programme directors valued (1) grand rounds and (2) teaching rounds.

Di�erences of perspective were also found on a smaller scale study by White and An-

derson (1995) using Critical Incident Interviews to investigate factors facilitating or re-

straining learning by residents. Both residents and faculty emphasised the importance

of interaction and re
ection in discussion. Faculty also emphasised concrete experience

(with some support from residents), technical rationality and faculty expertise; whereas

residents stressed faculty involvement and commitment, consideration of multiple per-

spectives and personal relevance. Two major restraining factors for residents (with

some faculty support) were insu�cient time and opportunity to learn and low faculty

involvement and commitment.

Reilly and Lemon's (1997) paper on Evidence-Based morning reports describes an inno-

vative development of the teaching round to incorporate searches for research evidence

and feedback on outcomes. Each morning report session lasts an hour and is divided

into four phases: reporting search results from the previous day, reporting on new ad-

missions, case presentations of three new patients (selected by the residents because

they provided the group with clinical challenges whose resolution required research evi-

dence), and formulating questions for a literature search and report back next day. On

Fridays the third phase is devoted to follow-up reports on all the cases presented earlier

in the week. Evidence of the impact on patient outcomes is currently being collected,

but meanwhile a major change in departmental climate is reported, particularly in the
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emphasis given to evidence-based medicine and patient preferences and values.

Another adaptation of traditional morning report practice is reported by Wartman

(1995) who also incorporated literature reviews commissioned the previous day to en-

courage the paradigm of evidence-based medicine. His prime innovation, however, is

the presentation of a \discharge case" selected by the attending residents to get a good

case-mix each month. The case review is expected to cover the reasons for admission,

decisions and progress made each day in hospital, discharge and follow-up plans and

costing for the hospital visit. The rationale was the lack of attention given by tradi-

tional morning reports to patient outcomes, psychosocial issues, humanness of the care

rendered, rehabilitation and cost. Both the innovation and the new balance it gave to the

programme were positively evaluated by the residents. Wartman was partly responding

to Wenger and Shpiner's (1993) follow-up study of morning reports. They found that

24% of medical cases discussed at morning reports did not have a �nal agreed diagnosis

when discharged. A review 6 month later revealed that 39% were still uncertain, while

36% now had a con�rmed diagnosis which di�ered from the best \morning report di-

agnosis". Moreover 24% of those cases that had reached a \�nal diagnosis" now had a

\late �nal" diagnosis from that �rst proposal (17% changed while in hospital and 7%

subsequently). Their conclusion was that \misconceptions of disease presentation and

appropriate diagnostic evaluation are likely to occur if cases are never revisited."

Wyte et al. (1996) conducted a controlled trial with First Year residents on an Emer-

gency Medicine rotation comparing bedside teaching alone with bedside teaching and

written course materials. This showed learning gains on a written test but no greater

gain for the group given the materials; and the satisfaction rate was higher for those

without materials! However, the provision of on-line materials in emergency depart-

ments, designed for rapid consummation rather than in-depth study proved popular

with House O�cers in several British hospitals. In this case the main success criterion

was HOs using the facility and �nding it helpful (Grant & Marsden, 1992).

Gri�th et al. (1997) reviewed research studies on the relationship between internal

medicine housesta� training and patients' outcomes, examining in particular whether

trainees' inexperience or their their workload a�ected a�ected patient care, the e�ects of

the structure of the teaching service, and possible bene�ts of having an internal medicine

training programme. They were unable to reach any valid conclusions and were rather

wary of studies more than 10 years old.

The introduction of cognitive science perspectives (see Chapter 3) has led to a more

sophisticated analysis of interactions on teaching rounds and case discussions. Thus

Irby's detailed analysis of instructional thinking and decision-making by six highly rated

but very di�erent physicians conducting teaching rounds in a conference room following

a resident-led ward round incorporates the concept of \teaching scripts". Though not

claiming a representative sample, his framework of analysis is well matched to teaching

in clinical settings and suggests many areas for further research.
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Clinical Teaching Decisions by Six Physicians

Planning: informed by periodic learning needs assessments with their team, they

set priorities in advance for the allocation of time. Half of them contacted the resi-

dent \on call" the night before for an up-to-date review of their patients. Decisions

were made about which cases to highlight (for di�culty or for educational value)

and which content to teach (team requested, teacher-determined, �lling gaps in

the team's knowledge). Five of the six read some literature and four prepared

simple learning material (handouts, reprints, exercises, slides, etc.)

Diagnosing the Patient's Condition: the main di�erence from the diagnostic

context described in Section 1 is the greater reliance on second hand information

from other members of the team.

Diagnosing the Learner's Understanding: inferred from the presentation

and a few key questions. One physicians commented that \the e�ectiveness of the

presentation is directly proportional to how much I can remember of it", another

that if one cannot follow the script, the thinking is probably disjointed.

Interactive Thinking: this involves continually monitoring learners' responses

and adjusting to their needs, making mid-action decisions about educational op-

portunities, selecting from their repertoire of teaching scripts, etc.

Teaching: four of the six trainers organised their teaching around cases, but

appeared to use cases to trigger \�xed scripts" for the topic, which they then

improvised around using a \Socratic style of interchange". The key teaching points

for a given case (the only protocol case used in the study) varied greatly between

physicians.

Re
ecting: all trainers reported later re
ection on their teaching rounds, some

about the patients, some about the house sta�, some about both.

Irby (1992)

Hewson's (1991) report of an out-of-phase interaction between a resident and a trainer

was based on their re
ected comments, and suggests how material for constructive re-


ection on clinical teaching might easily be generated.

The eight principles of learning advocated by Irby's six physicians were: \actively in-

volve learners and ask lots of questions, capture attention and have fun, connect the

case to broader concepts, go to the bedside, meet individual needs, be practical and

relevant, be selective and realistic, and provide feedback and evaluation" (Irby, 1994b,

page 336) to which he later added \model professional thinking and action" and \cre-

ate a collaborative learning environment" (Irby, 1994a). Their practice demonstrated

consistent use of these principles. Moreover, they often used their knowledge in an en-

capsulated mode, making a precise teaching point but elaborating on the deeper struc-

ture of that knowledge, when needed or asked. Irby (1994b) also advises that, while

faculty development workshops are e�ective in developing general teaching skills and

improving understanding of learners, \knowledge of case-based teaching is best learned

in the context of departmental teaching, improvement and mentoring programmes where

content-speci�c, case-based teaching scripts and strategies can be shared" (page 340).

Irby's expert teachers said it took them six or seven years to discover a teaching style

they felt comfortable with. With more local sharing of expertise that time might become
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a little shorter.

4.7 Summary

There have been several evaluations of postgraduate basic training programmes in

the UK. Though there have been a few improvements, the overall impression is still

negative. Many features of the educational policy seem to be appropriate, but they

are not being implemented in many hospitals. There is insu�cient supervision and

feedback. Educational goals are subordinated to service demands. While many

house o�cers receive good clinical teaching, a minority do not and assurance of

educational quality is weak. Learning goals are only speci�ed at a very general

level, so there is little clarity about priorities, especially at the PRHO stage.

Management of the educational process at local level is given little time and little

authority.

Continuing concern has been expressed about the survey evidence on basic surgical

training. Sometimes the problem is too little supervision of operations by house

o�cers, sometimes the house o�cers get insu�cient clinical experience. Operating

under supervision is seen as the most critical feature of learning to be a surgeon

and there is not enough of it. Some authors recommend the greater use of 'skills

labs' and simulators. (See also Chapters 3 and 5).

The learning of procedures in medical posts has been criticised for being too

haphazard: there is often little continuity of experience and guidance is often pro-

vided by doctors who are themselves not very experienced. Systematic attention

like that found in many parts of North America (when it sometimes includes a

credentialing system for procedures) has not been reported in the UK.

Research in Holland into the outcomes of their 1-year training programme for

General Practitioner registrars led to the extension of the programme to 2 years.

Not surprisingly research investigating particular areas of expertise has resulted in

long lists of needs for GPs continuing medical education (see Chapter 6. In areas

such as palliative care and psychiatry the argument seems particularly strong, in

other areas one might look to other ways of distributing more specialist expertise

within primary care organisations. GP training contrasts favourably with basic

hospital training in its ability to provide tutorial support on a regular basis; and

the commitment to quality improvement appears to be much greater.

Outside general practice, there is much more in-depth research in North America

than in Britain. This has given particular attention in the last decade to learning

in ambulatory care settings, a term which covers both family medicine and hospital

clinics. More use is now being made of such settings in order to give doctors a

broader experience of medicine, especially when signi�cant aspects of care are

being moved out of hospitals.

continued over page
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Summary | continued

The key issues emerging from this research are:

� The time allocated for trainer-trainee interaction and making the best use

of that time;

� Methods of providing feedback;

� Qualities of teachers rated as 'good' by trainees and their colleagues.

Methods for �nding time for trainer-trainee interaction cover both time created

within clinics by patient scheduling and the use of clinic experience for later case

discussion and chart review. The papers in this area include many useful practical

suggestions as well as evaluations of practice. In general, learning in ambulatory

settings was found to give rise to discussion of a wider range of medical conditions,

and greater attention to the medical interview and to social issues.

Issues relating to feedback included in the �ndings that:

� Supervisors changed their views quite often when they visited a patient after

having heard the resident's report;

� Counselling combined with detailed feedback on patient satisfaction scores

improved the performance of residents with below average scores;

� The e�ectiveness of feedback tended to be reduced by \face-saving" strate-

gies which ameliorated or even disguised the central message.

Qualities of good teachers inferred from rating studies can be grouped under the

headings of Physician Role Model, E�ective Supervisor, Dynamic Teacher and

Supportive Person.

Learning in inpatient settings is also researched in greater depth in North Amer-

ica. One gets the impression that American residents receive considerably more

clinical teaching than their British counterparts, but there is no British data to

enable a proper comparison. The variation in the amount of training received

by British trainees is reported as considerable, raising issues of quality assur-

ance and trainee entitlement. The two major constraining factors on learning

by US residents were insu�cient time and opportunity to learn, and low faculty

involvement and commitment. Innovations receiving strong positive evaluations

included adaptations of the Morning Report system to incorporate the teaching

of Evidence-Based Medicine; and case reviews of patients whose diagnosis had

changed while in hospital or within 6 months of leaving hospital.

Research is reported on instructional thinking and decision making by highly rated

clinical teachers. This covers planning, diagnosing the patient's condition, diag-

nosing the learner's understanding, teaching and interactive thinking during dis-

cussions with learners, and re
ecting.



Chapter 5

Learning in Non-Clinical Settings

The previous chapter spanned a range of learning activities | learning by doing, learning

from text and computerised information bases, learning through discussion, and learn-

ing from presentations and mini-lectures. The criteria used for describing the learning

as being in a clinical setting were (1) its direct relationship with the assessment and

management of current patients and (2) its location within the concerns of the health

care team responsible for those patients. This chapter covers a similar range of learning

activities, but the mix is rather di�erent because the focus is more on the acquisition

of knowledge, skills and values needed for serving patients one will meet in the future

than those which are one's current responsibility.

5.1 Teaching Conferences

Although the teaching conference (sometimes called a grand round) is similar in many

respects to the teaching rounds described above, the cases discussed are more likely to

be recent than current and the majority of those present will have had no responsibility

for those particular patients. Indeed the aims of such conferences are not always very

clear.

Luce (1996), one of the few authors to address this issue, argues that if conferences are

part of the formal postgraduate training programme their educational e�ectiveness has

to be justi�ed. His own department of plastic surgery has developed two forms of con-

ference which are more consistent with principles of adult learning than the traditional

variants. This involved distinguishing between (1) a cognitive conference based on

prior study of assigned topics and readings in order to develop propositional knowledge

and (2) an intuitive conference to facilitate \the use of judgement or intuitive rea-

soning in problem solving". The cognitive conference provides the focal point of a study

programme in which faculty as well as trainees participate, one role of faculty members

being to design questions on the reading appropriate for each level of trainee. The intu-

itive conference is based on four to six cases chosen from the week's theatre list. Each

case is assigned to a senior resident and an independent consultant not involved with the

patient are appointed as discussants. The consultant's role is to develop the presenter's

reasoning through Socratic discussion. These conference formats have been developed

over time by a series of critical reviews and modi�cations. The cases are chosen and

56
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assigned by the director of the resident training programme with educational needs in

mind, not left to the choice of individual presenters or their supervisors.

5.2 Journal Clubs and Self-Study

Another approach to the development of cognitive knowledge used in many programmes

of postgraduate education is the Journal Club. Evidence on their e�ectiveness was re-

cently reviewed by Alguire (1998), who noted that a major goal was to teach critical

appraisal skills as well as establishing a lifelong learning habit. Clubs with high atten-

dance and longevity are characterised by mandatory attendance, availability of food,

and renewed importance by the programme director. Residents who are taught critical

appraisal report paying more attention to the methods and are more sceptical of the

conclusions, and have increased knowledge of clinical epidemiology and biostatistics but

studies have failed to demonstrate that these residents read more, or read more critically.

A more individualised approach which aims to link self-study with current clinical expe-

rience is advocated by Harden et al. (1996a, 1996b) in an AMEE Guide on task-based

learning. The term is used rather generically to refer to a curriculum of tasks designed

to take advantage of the core learning opportunities of a particular rotation. More ambi-

tious still is the use of an educational contract (Mahood et al., 1994), in which a resident

agrees a complete 2-year schedule of rotations and educational activities, focussed on her

or his unique needs and designed to meet both residency training programme objectives

and individual resident-identi�ed objectives.

5.3 Skills Teaching

The principle of �nding the most appropriate trainers for each particular purpose is well

illustrated by Dale et al. (1997). They noted weaknesses in house o�cers' communication

skill and management of primary care type problems in emergency departments; so they

developed a training course for them taught by General Practitioners. The programme

involves weekly 1 hour small group sessions and a visit to General Practice. Evaluation

is by feedback questionnaire, subjective tutor evaluation and SHOs were developing

consultation and communication skills appropriate to A&E, getting support from and

giving support to other colleagues (a re
ection of the rather lonely and stressful job of

an SHO in A&E), and learning about the management and treatment of primary care

problems.

Another approach to inserting the teaching of clinical skills within a crowded postgrad-

uate programme was developed in Canada by Chan-Yan et al. (1988). Its purpose is to

provide an ongoing review of physical examination which can serve as a top-up for �rst

year residents. The four month course is taught in three parts each week:

1. The course director conducts a 1-hour session with 4 senior residents, starting with

a 10 minute presentation of a relevant article by one of them, followed by a physical

examination of a particular body system with the patient present throughout.

There is no obligation to cover the whole system in a single session

2. All four senior residents teach the system to their clinical clerks
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3. The original presentation is repeated to an audience of all the residents, who then

divide into four groups and go to the wards, where each group is taught the physical

examination by one of the senior residents.

Further details are in the article. The course has received a positive evaluation from all

those involved and undergoes continuing improvement in the light of feedback.

Two skill-based courses in surgery for residents have also been reported. Lossing et al.

(1992) describe a technical skills course for �rst year residents in general surgery, which

runs for 3 to 4 hours a week for 8 weeks and includes 2 `dry lab' sessions (suturing and

stapling) and 6 `wet lab' sessions. Residents showed signi�cant improvements on a tech-

nical test and were better prepared for starting theatre work. The second describes a

3-day introductory course in laparoscopic surgery (Mari et al., 1995), in which morning

sessions pursued cognitive objectives using problem based learning and checklist con-

struction with tutorial support and afternoon sessions were devoted to practice with

pelvic trainers. As the technology of simulation develops further, the role of such skills

courses is likely to expand (Derossis et al., 1998b).

5.4 Lectures

In many countries lectures in postgraduate education are linked to preparation for Col-

lege or Board examinations which test both knowledge and its use in clinical situations.

Their e�ectiveness depends not only on the quality and timing of the lectures themselves

but also on concomitant teaching in clinical settings and time for independent study.

Systems tend to be demand led (or demand resistant) but are not easily evaluated as

there are few volunteers for a control group.

The role of lectures in promoting clinical competence is somewhat indirect. Their out-

comes are normally measured by knowledge-based examinations, with the application of

that knowledge being revealed mainly in clinical settings. However, unless accompanied

by private study, knowledge gains from lectures can be very low (Wigton, 1981a). An

unusual though pertinent example of a controlled study comparing \lectures only" with

\lectures plus" interventions is provided by Sulmasy et al. (1993) in the �eld of ethics

education. This showed that following lectures by case conferences with an ethicist in

attendance did not increase the knowledge gain but signi�cantly increased house o�cers'

con�dence in handling ethical issues. Sulmasy et al. (1992) discuss the impact of such

ethics training on the treatment of patients with `do not resuscitate' orders.

A later study by Sulmasy and Marx (1997) of a two year medical ethics programme

for house o�cers, comprising monthly sessions alternating ethics morning reports with

\didactic conferences" describes consequent gains in both knowledge and con�dence, as

well as high ratings by 96% of the participants.

5.5 Other Approaches

Cordes et al. (1996) report the development, evaluation and further improvement of a

management training strand for residents in general preventive medicine. The original

version comprised special projects, coursework, committee participation, administrative
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and program assignments, a one month administrative rotation and community rotations

with administrative elements. This was well received but a survey of graduates also

elicited several suggestions for improvement and indications of which aspects of the

course could be strengthened. This led to further rotations with professional manager

mentors and a series of management seminars, later expanded with a 1-semester course

targeting selected management competences.

A di�erent kind of learning environment is provided by day-release courses for General

Practice Registrars (Jenkins, 1994). This national system has signi�cant local variation

but is highly responsive to local demand. There is a great deal of groupwork and

sharing of experience, as GP registrars are more isolated than those in hospitals. It also

o�ers the opportunity to update on clinical areas neglected in their previous hospital-

based training, to study consultation and counselling methods, and to address some

management topics. The introduction of summative assessment will have a�ected these

courses, but so far there is only anecdotal evidence of this.

5.6 Summary

Research into postgraduate teaching and learning in non-clinical settings mostly

comprises evaluations of a wide variety of teaching innovations, rich in ideas but

not necessarily generalisable. In particular we would draw attention to improving

the learning bene�ts of departmental conferences, developments in self-directed

learning (more prominent for CME), skill-based courses in surgery, the use of GPs

to teach primary care to house o�cers in Accident and Emergency departments, a

system for teaching clinical examination comprising both seminar and ward-based

components, and con�rmation that various types of \lectures plus" teaching are

more e�ective than lectures only. Several departures from the standard lecture for-

mat have been positively evaluated, as have variations on case-based departmental

seminars.



Chapter 6

Continuing Medical Education

and Lifelong Learning

An Ontario Survey of physicians (Davis et al., 1983) distinguished between two types of

CME activity: (1) those in which physicians were able to participate locally within the

community of practice settings, and (2) those of a more formal nature, often requiring

travel. Activities reported by over a third of the respondents are listed below:

Informal, local, community-based CME activity

Reading journals 98.8%

Informal consultants 83.5%

Reading texts 76.0%

Attending rounds 72.9%

Using drug company materials 42.5%

Using AV materials 37.4%

Attendance at formal or distant CME programmes

Scienti�c sessions 71.0%

Formal hospital events 52.1%

Meetings of local medical societies 44.6%

Medical school CME activities 43.4%

Speakers programmes organised by drug 41.3%

companies or other agencies

Table 6.1: Types of CME activity: informal (top), formal (bottom).

Davis et al. (1994) describe this pattern as still typical ten years later, though a few

newer methods were also beginning to feature by this time.

Meanwhile a structured interview study by Owen et al. (1989) of General Practitioners

in Wales revealed over 90% reading journals and medical papers and extensive purchase

of books for personal use (76%) or the practice library (76%). However \reading medical

literature" just failed to reach their top �ve educational activities. The percentages rat-

ing educational activities as very valuable (1 on a 1{5 scale) showed a strong preference

for informal consultation and discussion:

60
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Sources of Information

Contact with partners, such as practice 63%

meetings and discussions

Contact with patients 43%

Practice meetings with health visitors, 31%

social workers, district nurses

Postgraduate meetings, courses and symposia 29%

at local hospitals

Informal hospital input 25%

Table 6.2: Sources of information.

54% had carried out performance reviews within their practices and 46% held their

own educational meetings (33% at least monthly). Their wish for more contact with

other groups was demonstrated by 74% being in favour of non-medical members of the

primary health care team being involved in CME for GPs, and by 70% favouring joint

educational activities with hospital doctors.

Four years later a telephone survey of 111 GPs (response rate 63%) asked respondents

to state the most important in
uence on the development of their practice of medicine

(Drage et al., 1994), leading to a very di�erent kind of response (the total of 156% is

due to dual responses being double counted):

In
uences on development

Education events 37% Several factors 8%

Colleagues 29% 1990 contract 6%

Reading 27% Consultant letters 5%

In-practice meetings 24% Other matters 12%

Experience 8%

Table 6.3: In
uences on development.

The increased in
uence of educational events can be attributed to greater attendance

following the introduction of a postgraduate education allowance (PGEA) into GP Con-

tracts (contentious because it was funded by reducing seniority payments, leaving no

net gain in income). However, we may be dealing with a bimodal distribution because,

when later asked to identify any particular education event(s) that had changed the way

they practice medicine, only 54% were able to respond positively.

Speci�c questions about �ve di�erent aspects of change in their practice in the last 3{4

years yielded positive response rates as follows:

The �rst two aspects are linked to new contracts and �nancial arrangements: 73% at-

tributed changes in health promotion to �nancial arrangements, though greater aware-

ness (27%) probably a�ected performance (31% integrating health promotion with con-

sultations and 10% the reverse). Changes in the doctor-patient relationship included an

almost equal number of positive and negative responses, the latter usually attributed to

deteriorating conditions for work, especially time pressures. The diagnosis and investiga-

tion responses largely concerned increases in investigations (ultrasound 18%, gastrocopy
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Aspects of change

Changes in practice organisation 90%

Changes in health promotion 89%

Changes in treatment (including drugs) 86%

Changes in diagnosis and investigation 65%

Changes in doctor-patient relationship 54%

Table 6.4: Aspects of change.

17%, blood investigation 14% were the most common) and referrals (24%), though some

decreases were also reported. The main reasons given were improved accessibility (29%)

and patient demand (24%). Only the changes in treatment were attributed mainly to

CME, as shown below:

Sources of Information Leading to Changes in Treatment

(n=95)

Journals 67% Cost/audit 26%

Educational meetings 43% GP colleagues 21%

Pharmaceutical reps 30% Patient pressure 6%

Local consultants 28% Other sources 19%

Table 6.5: Sources of information leading to changes in treatment.

Speci�c treatments changes mentioned by 10 or more doctors included ACE inhibitors

(54%), treatment of asthma (24%), anti-depressants (17%), antibiotics (17%) and treat-

ment of GI disease (10%).

A more recent Welsh study by Allery et al. (1997) interviewed a random sample of

50 general practitioners and 50 consultants (response rate 77%) about speci�c changes

they had made in the preceding year in four key areas of practice: management of a

common clinical condition, prescribing, referral and use of investigations. Reasons for

making these changes were then elicited and classi�ed. Each group provided an average

of 3.6 examples with GPs giving about 3.2 reasons for each change and consultants 2.8

reasons. The distribution of these reasons between eight most cited categories is given

below for type of doctor and category of change.

GPs were twice as likely to mention cost factors; and consultants were twice as likely

to mention changes in technology/tests. Patient-centred changes were more likely to be

\patient led" for GPs and \patient need" related for consultants. Professional contacts

were equally divided for GPs between consultants and other GPs, while 72% of consul-

tants' contacts were with other consultants: a total of 14% of these contacts were with

non-medical professionals. The breakdown of reasons within the \education" category

was as follows:

Davis et al.'s (1995) review of randomised controlled trials in CME found 99 such trials

completed by the end of 1994, incorporating both primary and secondary interventions.

A third of these trials included residents in the target population; three quarters took

place in ambulatory settings | private o�ces, care centres or clinics. 62% showed an

improvement in at least one major outcome related to either physician performance or



CHAPTER 6. CME AND LIFELONG LEARNING 63

Type of Reason Percentage of citations for each category

GPs Cons Manage Prescribe Refer Investigate

Organisation 19 17 18 13 12 9

Education 14 21 24 20 5 16

Contact with professionals 14 12 9 13 14 16

Patient-centred 11 8 12 7 12 8

Technology/tests 6 14 4 0 4 28

Economic 11 6 6 22 2 3

Pharmacology/

pharm. companies 8 9 13 18 2 0

Clinical experience 9 6 7 5 12 9

Table 6.6: Citations by category.

Educational category Number of reasons cited

GPs Consultants

Scienti�c or medical journals 13 36

Medical newspapers 17 0

General press 5 3

Other/unspeci�ed literature 4 21

Attendance at scienti�c meetings/conferences 1 20

Postgrad/clinical meetings, GP refresher courses 25 8

Supervision of trainees 1 0

Research 4 6

Audit 4 6

Disease management protocols/guidelines 6 2

TOTAL 80 102

Table 6.7: Reasons for citation within the \education" category.

health care. Given the low criterion and the likelihood that only the more carefully

planned activities are likely to have been submitted to RCTs, this percentage is re-

markably low. However, 79% of the interventions using three or more strategies showed

positive outcomes.

Wensing et al. (1998) review of research on implementing guidelines and innovations in

general practice con�rms the e�ectiveness of multi-faceted interventions; and also noted

that \many ine�ective interventions involved the dissemination of educational materials

or the provision of a short education programme" (page 963). The likelihood of positive

outcomes is also increased by management support or the \social in
uence" of well-

respected colleagues a �nding consistent with other literature on the dissemination of

innovations (Rogers, 1995). The cultural signi�cance of hospital-based interventions

being targeted at GPs and being rejected as inappropriately didactic also has to be

considered (Singleton & Tylee, 1996). Our discussion will begin with evidence on the

e�ectiveness of CME courses then continue with a further section on other types of

intervention.
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6.1 E�ectiveness of CME Courses

Davis et al. (1995) also concluded that short (1 day or less) CME events usually bring

about little change. Although there are a few examples of very short courses focused

on simple practical skills leading to positive outcomes | Awh et al. (1991), for diabetic

retinopathy (4 hours), and Donnelly et al. (1996), for oroscopy (2 hours) | most re-

ported successes are of courses longer than 1 day. Some use pre-test/post-test evaluations

rather than control groups. But in the absence of plausible alternative explanations for

changes in physicians' competence it is reasonable to attribute these outcomes to CME

events. Otherwise the RCT criterion would exclude a signi�cant amount of evidence on

the appropriateness of educational methods and the length of CME interventions. Four

recent studies with GPs help to illustrate these and other issues.

Tissier and Rink (1996) report that simulated tissue can be an adequate substitute

when teaching minor surgical procedures, even though it is not very realistic. Their 2

day course was taken by 6 groups of doctors, totalling 52 GPs and 92 general practice

trainees. It produced both knowledge gains and high levels of con�dence in most of

the procedures performed in the course, with joint injection being rated by 36% as the

most important aspect of the course. But a follow up evaluation after 9 months (Rink &

Tissier, 1996) showed that con�dence in joint injections had fallen (with the exception of

the shoulder joint), while con�dence in other procedures had remained high. This could

have been due to lack of practice, because only a third of the attending trainees were

now in practices o�ering a minor surgery service. The authors suggest that the course

was ill-timed for those trainees who could not practice the procedures soon afterwards.

The di�culty of setting up control groups was also con�rmed when it emerged that

40% of their control group (not randomised) reported having had some minor surgery

training elsewhere. The programme itself was also improved in the light of feedback, so

the intervention did not remain unchanged, another laudable practice which interferes

with the aim of the research!

An Australian study (Girgis et al., 1995) evaluated a skin cancer training programme for

GPs of comparable length (3 sessions of 3{4 hours). The �rst session was an illustrated

lecture/discussion on the epidemiology of melanoma, di�erent forms of skin cancer and

management options. The second involved a visit to a melanoma unit to accompany a

specialist surgeon in reviewing new patients and follow-up examinations; and to famil-

iarise themselves with health promotion literature and screening protocols. The third

was conducted in a private outpatient clinic and focused on both diagnoses and Surgical

techniques for excising skin lesions. Both experimental and control groups already had

high ratings for \adequacy of excision" (a needs assessment problem for the providers?);

and both increased the number of excisions performed by a similar amount (possibly

caused by the attention e�ect of the pre-test serving as a reminder). The percentage

of patients diagnosed rose signi�cantly for the intervention group; and the diagnosis of

slides improved from 53% to 67%. But the accuracy of this diagnosis, as judged by

pathology reports remained at 60%. The authors conclude that changes in knowledge

resulted from the CME course but were not translated into changes in practice. Though

this is arguable for diagnosis and excision, it certainly applies to the screening rates,

which also remained unchanged. Perhaps the treatment agenda outshone the prevention

agenda - a common problem, even with GPs?

Carney et al. (1995) conducted a randomised control trial to asses the e�ects of dif-
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ferent educational techniques on the cancer control skills of 57 physicians. Methods

used included interactive small-group discussion, role playing, videotaped clinical en-

counters, lecture presentations and trigger tapes. Performance was measured by using

unannounced standardised patients (see chapter 8) with hidden microphones to visit one

year after the programme. Signi�cantly higher performance was found for breast cancer

risk-factor determination and smoking cessation counselling: these were the areas where

the CME programme had used techniques that rehearsed or portrayed and discussed

clinical activities.

Another 10 hour training programme concerned the assessment and management of

depression (Gask et al., 1998). This programme, designed for the Defeat Depression

Campaign, included both specially developed video material and course material for

follow-on workshops. All �ve sessions had 1 hour of presentation, viewing and discus-

sion, followed by 1 hour of role-play consultations which were videotaped and discussed.

Assessment before and after the course comprised (1) a consultation with an actor

role-playing a depressed patient, (2) a semi-structured interview and (3) a Depression

Attitude Questionnaire. Although there were changes in interviewing style and the doc-

tors gained in con�dence, there were no changes in the two key measures of systematic

assessment. The actor-patient ratings indicated improved explanations of depression

and better regulation of its management. There was no change in the use of cognitive

intervention, which the trainers had observed as causing confusion during the training.

Therefore the package was revised to give greater emphasis to assessment and to re-

duce the time spent on cognitive intervention. This change could be interpreted as an

implicit recognition that the course was too ambitious for the time available; but this

was not overtly discussed, so it reads more like a \common sense" modi�cation. None

of the other evaluations reviewed discussed the feasibility of achieving all the objectives

in the allocated time, nor whether certain more important objectives needed to be ac-

corded greater priority. Indeed Davis et al. (1994) reported that \no studies were found

comparing outcomes by varying the course duration".

Reports of courses in communication skills show greater awareness of the time dimen-

sion. Evans et al. (1987) described a short programme of two 3 hour sessions on general

practice consultations, without including consultation practice, as a refresher course

aimed only at updating research knowledge and changing attitudes. Their reported out-

come of an increase in patient satisfaction is best interpreted as converting competence

into performance, a less glamorous but equally important role for CME. An important

pointer to current practice among, for example, GP trainer groups was Verby et al.'s

(1979) study of a group of experienced GPs who met regularly to view videotapes of

each other's consultations. Independent judges looking at their tapes before and after

this groupwork found improvements in more than a half of the rated skills, although

these higher scores were obtained at the expense of longer consultations. In the US a

more focused course of two 4 hour sessions concentrated on detecting and responding

to patients' emotional distress (Roter et al., 1995). These sessions included practice

with simulated patients and reviews of 5 minutes sequences from audiotapes. Two ex-

perimental groups and a control group were used, one experimental group being taught

a set of eight skills based on a Rogerian model and the other eight skills based on a

cognitive approach to problem de�nition (PD) developed by Lesser (1985). Audiotape

evidence indicated changes in practice involving the incorporation of taught skills, and

this was con�rmed by visits by simulated patients. Real patients of the \trained" groups
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of physicians showed greater reduction in emotional distress for as long as 6 months af-

ter their visits (post-training) although the duration of these visits had not changed.

\Trained" physicians recognised more psychological problems, used more strategies to

manage emotional problems in their patients, and showed greater clinical pro�ciency in

the management of a simulated patient, than physicians in the control group. More-

over, patients in the PD group showed greater improvement than those in the Rogerian

group. It should be noted, however, that for the even more taxing goal of developing

the counselling skills of doctors and nurses in cancer care Maguire and Faulkner (1988)

have found that a minimum of 3 to 4 days is needed.

6.2 Other Intervention Strategies

Educational materials are another major strategy for CME, but results for interven-

tions comprising materials on their own are not encouraging. Davis et al. (1995) review

reported positive outcomes in only 4 of 10 RCTs but there are a small number of positive

examples of materials a�ecting prescribing practices (Harvey et al., 1986; Meyer et al.,

1991). A recent study by McDougal et al. (1998) showed that providing 210 urologists

with 67 monographs over a 2 year period produced a signi�cant improvement in scores

on a knowledge test, which correlated only with the number of monographs read and

years post-training. But the improvement was modest and the authors doubted if it had

any clinical signi�cance. Given the limited time available for journal reading and studies

reporting low levels of journal reading among some groups of doctors (Williamson et al.,

1989; Gordon, 1984), the focus is now shifting to the use of medical information systems

as the �rst point of access to published knowledge.

The impact of practice guidelines has been relatively well researched. Grimshaw and

Russell's (1993) review covered 59 evaluations that met their criteria for scienti�c rigour:

these were not con�ned to randomised trials, because for guidelines in particular \there is

a danger that treatment o�ered to the control patients will be contaminated by doctors'

knowledge of the guidelines" (page 1317). They found that all but 4 studies detected

signi�cant improvements in the process of care after the introduction of guidelines.

Moreover, 11 of the studies also assessed the outcomes of care, 9 of which reported sig-

ni�cant improvements. Davis et al. (1994) appear to have reached a di�erent conclusion

when they state that \the evidence for their (guidelines) e�ectiveness on changing physi-

cians on patient outcomes by themselves is weak" (page 254). However, Grimshaw

and Russell's tables include a column headed Intervention (dissemination or imple-

mentation) which indicates that in almost every study the circulation of guidelines had

been accompanied by concomitant activities such as reminders, feedback or conferences

(see below). The conclusion to be drawn (and because of their di�erent criteria their

sample is much larger than that of Davis et al., 1994) is that when a set of guidelines is

considered su�ciently important for its impact to be formally evaluated, it will almost

always be accompanied by other activities.

The notion that guidelines are su�ciently similar to be treated as a single type interven-

tion is somewhat naive. Not only do guidelines di�er greatly in their format and intent,

but in their clinical credibility; and the contexts for which they are designed may vary

from those where potential users are impatiently awaiting their arrival to those where

attracting the receivers' attention may be di�cult. Grol et al.'s (1998) study of Dutch
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GPs' use of a series of o�cial guidelines, developed by working parties of experienced

practitioners and specialists, focused on the relative importance of various attributes

of the guidelines themselves. Ten guidelines and 47 recommendations from them were

selected for the study; then a volunteer group of 62 GPs recorded their decisions after

each consultation for which one of the 10 guidelines was applicable. Table 6.8 below

shows the percentage of compliance with the guidelines when each selected attribute

was present and when it was not present; and the \strength of in
uence" factor was

calculated from this data.

Attributes % compliance when Strength

present not of

present In
uence

Controversial, not compatible with other values 35 38 0.26

Vague and not speci�c 36 67 0.24

Described concretely and precisely 67 39 0.23

Demands changing existing routines 44 67 0.20

Based on scienti�c evidence 71 57 0.13

Consequences for management 50 65 0.13

Demands new knowledge and skills 54 65 0.10

Will provoke negative reactions in patients 47 63 0.10

Table 6.8: In
uence of guideline attributes on compliance

Another variable which a�ects the use of guidelines is involvement in producing them.

Carney and Helliwell (1995) describe an initiative involving 12 general practices in

Northumberland to improve the care of patients with diabetes. This involved doctors

and nurses learning together, discussion of six practice audits, remediation of identi-

�ed knowledge de�cits and the collaborative development of protocols. Evaluation was

based on practice records for 1986 (prior to the initiative) and 1991 (two years after the

setting of standards). They reported that:

\More patients received general practice care only or shared care in 1991

than in 1986. There was a reduction in the use of oral hypoglycaemic agents

among non-insulin dependent diabetic patients and more patients were main-

tained on diet alone. A greater proportion of patients were referred to dieti-

cians, ophthalmologists and chiropodists in 1991 than 1986, and there was

increased recording of, examination of, and identi�cation of, diabetic compli-

cations. Little change was found in the mean values for clinical parameters

between the two years."(page 149)

A study of 92 GP trainers in the North of England (North of England Study of Standards

and Performance in General Practice, 1992) found that clinical standards for common

childhood conditions improved prescribing and follow-up for those GPs who helped to

set up standards for that particular condition, but not for those who were not involved in

setting those standards: the experimental design was well chosen for the issue, because

each sub-group of GPs was involved in setting standards for a di�erent condition, thus

demonstrating that involvement in standard setting only resulted in positive outcomes

relating to those speci�c standards
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A London-based study disseminated locally developed guidelines on asthma and dia-

betes through practice-based education (Feder et al., 1995). Two groups of 12 practices

received guidelines and educational visits for either asthma or diabetes, thus acting as

a control for the other condition. The intervention involved three lunchtime sessions:

(1) introduction to guidelines and discussion of how practice management could be de-

veloped into a practice protocol with an emphasis on patient recall for annual review, a

stamp for reviewing patients was given as a prompt, and home monitoring was also dis-

cussed; (2) review of the practice's organisational decisions, session on clinical content

of guidelines, technical demonstration; (3) audit data from patient notes and further

review. Practices receiving diabetes guidelines improved recording on all seven vari-

ables, those receiving asthma guidelines improved only on review of inhaler technique

and prescribing. When the \prompt" was used, there was signi�cant improvement in

the recording of both conditions.

This London study involved both an educational intervention (educational visits) and

an administrative intervention (the prompt), as recommended by Grimshaw and Russell

(1993). Analysis of Grimshaw and Russell's tables reveals a predominance of adminis-

trative intervention with preventive care guidelines (63% reminders and 26% changes in

patient records) and a slight predominance of educational intervention with clinical care

guidelines (33% feedback, 29% conferences or seminars, 21% reminders, 12% changes

in records). Based on their analysis of the e�ect size, the authors suggest that circu-

lation of guidelines should be accompanied by a locally-based educational intervention

and patient-speci�c reminders at the time of consultation. Davis et al.'s (1995) review

found the outcome evidence to be particularly good for reminders (signi�cant e�ects in

22 out of 26 RCTs). Given our earlier discussion (Chapter 2) about the relationship be-

tween competence and performance, it should be noted that the educational intervention

is normally aimed at developing competence by discussion of rationales, evidence and

problematic or typical cases, while the administrative intervention is aimed at converting

that competence into improved performance.

Davis et al. (1994) describe educational interventions involving visits to practices as

\academic detailing", and report the use of pharmacists and nurses in this role as well

as physicians. When the overt reason for such visits is administrative (though these

will almost certainly be accompanied by educationally useful discussion) the term \fa-

cilitator" is often used. For example, the use of facilitators who visit practices to talk

to practice nurses and improve o�ce systems has proved e�ective in improving health

promotion activities in Oxford for monitoring risks of arterial disease and in the US

for early detection and prevention of cancer. Both studies involved control groups. In

Oxford there were dramatic increases in weight and blood pressure measurement and

identi�cation of smokers (Fullard et al., 1987); and a three year follow up con�rmed con-

tinuing attention to identi�ed hypotensive patients whose number fell from 16% to 8%,

but much less impact on smoking and weight (Mant et al., 1989). However, Ebrahim and

Smith's (1997) systematic review of interventions for preventing coronary heart disease

concluded that multiple interventions only have a signi�cant e�ect on patient outcomes

for high risk hypertensive populations. The New Hampshire study incorporated two

interventions | a facilitated visit and an educational event for the physicians. There

were signi�cant improvements in mammography, breast examination, stool occult blood,

`reduce fat' recommendations, and `quit advice' to smokers; and the facilitator interven-

tion was both more successful and su�cient on its own (Dietrich et al., 1992). Similarly,
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a control study in Scotland by Bryce et al. (1995) demonstrated a signi�cant impact for

an audit facilitator on 12 representative general practices' diagnosis and treatment of

childhood asthma.

An important aspect of many of these combined interventions is that they are trying to

ensure not just competence but consistently good performance by addressing primary

health care systems as well as individuals; and also by treating them as multi-professional

contexts. Their goal is to expand individual competence into team performance.

Davis et al. (1994) conclude their review of the e�ectiveness of CME interventions by

emphasising the intensity and complexity of interventions with positive outcomes and

the multi-faceted nature of the change process. Learning in formal contexts requires (1)

problem-based approaches to relevant clinical issues using authentic visual material, (2)

formats for facilitating transfer such as small-group case discussions, peer review exer-

cises in clinical settings, and especially role-playing or practice-rehearsal strategies which

provide an opportunity to practice new skills and receive feedback, (3) incorporation of

practice-useful devices to enable, remind or reinforce clinical physician behaviours; and

(4) long term follow-up feedback on practice performance. Even from a purely technical

perspective, which regards needs assessment and the design of appropriate CME pro-

vision as unproblematic, much CME practice emerges as based on wishful thinking by

both providers and participants.

6.3 Needs Assessment and Audit

Davis et al. (1995) identi�ed �ve levels of needs analysis in the 99 trials of CME inter-

ventions (160) they reviewed; and these were associated with varying percentages with

a positive outcome.

Level of needs analysis reported Number of % with positive

interventions outcome

No clinical need reported 12 42

Identi�cation of general clinical area requiring

change, with clinical care references. 34 53

Based on nationally approved guidelines 41 61

Consensus agreement among local health

practitioners 45 58

Gap analysis or targeted barriers to change 28 89

Table 6.9: Levels of needs analysis.

These �ndings suggest that needs analysis and clear targeting are important requisites

for e�ective formal CME interventions; and hence that links with audit might be advan-

tageous. But this does not imply that audit on its own will be e�ective. Indeed Davis

et al.'s review concluded that even audit with feedback was a relatively ine�ective form

of intervention (positive outcomes in 10 out of 24 RCTs); though it was more likely to

be successful when the feedback was delivered in the form of a chart review.

The primary purpose of audit is quality assurance and improvement and it is normally

applied at the team, department or site level. Derry et al. (1991) describe it as a
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multistage process involving six steps:

1. Selecting a topic;

2. Establishing target standards or criteria against which a level of performance can

be measured;

3. Observing practice by collecting, analysing, and presenting data;

4. Comparing performance with targets;

5. Implementing required changes through discussions, written policies or other mech-

anisms; and

6. Repeating the review to check that changes have been implemented and that

quality of care has been enhanced.

In principle the process is iterative, and the cycle can be entered at any point. Derry

et al.'s (1991) \audit of audits" suggested that one reason for their lack of impact maybe

the pressure to demonstrate to the authorities that audit is being done. They found

that Stages 2 and 5 were frequently omitted from general practice audits.

An interesting example from the hospital context is a study of the Royal College of Ra-

diologists' guidelines on referral practice (Royal College of Radiologists Working Party,

1992). Their Working Party piloted these guidelines in six centres and found them ac-

ceptable to local doctors, who also agreed to monitoring and review of their practice

in relation to these standards by a local committee of peers and colleagues. However,

most of the subsequent reduction in referral rates did not come from �rms with a \high

referral" record; and local committees were only prepared to intervene to encourage

compliance by \high referral" �rms in a quarter of the cases. Stages 1{4 of the audit

cycle were implemented but in 74% of instances of apparently resistant high referral

there was no Stage 5.

The most common method used in Stage 3 is a systematic review of medical records.

Sometimes it is the only method used, giving rise to occasional confusion between the

North American term \chart review" and the audit process in general. Chart reviews

are used in teaching (See Chapter 4) as well as for audit; and their limitations are

discussed by Tugwell and Dok (1985) who advise that they should rarely be used as the

only source of evidence.

Lockyer and Harrison (1994) review the uses of chart review under the headings of self-

assessment, assessing physician competence (see Chapter 8), community based chart

audit using comparative data and assessing the adoption of guidelines. They then iden-

tify three ways in which chart review can be used in conjunction with CME:

1. results of de�ciencies from the review of physicians' charts can be used by those

physicians to plan a group-oriented CME activity such as a lecture or workshop;

2. results of screening or peer review of charts can be used to provide individualised

feedback and consultation to a physician; or
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3. results of a variety of di�erent types of chart review (particularly in hospitals) can

be communicated to physicians responsible for designing CME activities. These

CME planners integrate this diverse information into the selection of CME topics

and the planning of CME activities.

The �rst method is the least used for two reasons. Chart reviews are rarely undertaken

with formal CME activities as an expected outcome; and where de�ciencies in physi-

cian performance are identi�ed, a formal CME programme is only rarely the preferred

remediation virtually none of the 185 medical audits reviewed by Sandlow et al. (1981)

were judged to need a CME response.

The second method, a form of audit with feedback (see above), is being increasingly

used. However, Mugford et al.'s (1991) review of 36 studies of the use of statistical

information from audit or practice reviews suggest that it is most likely to a�ect practice

when the recipients have already agreed to review that practice. Private mediation of

information about performance is frequently reported or advocated, but not researched.

In principle, chart review is also a good point to enter the audit cycle, but without a

strong disposition to follow up the results the cycle never properly gets under way. Not

surprisingly truncated versions of `audit' undermine the whole concept.

The third method is also being used more often, but it depends on CME being well

funded and organised. Cantillon and Jones's (1999) review of CME in general practice

found 18 evaluations of audits with educational interventions, of which 17 showed a

positive in
uence on doctor behaviour, but only one included data showing the behaviour

change was sustained (Pringle, 1998). Pringle's study is also of interest because the

practice review was triggered not by a conventional audit of cohorts of patients but by a

signi�cant event focusing attention on a problem already recognised but not until then

being given such high priority.

6.4 Self Directed Learning

Having explored the limits of formally organised CME interventions, we return to the

normal ongoing pattern of mainly informal learning described at the beginning of this

chapter. Jennett et al. (1994) distinguish three forms of physicians self-directed learning

(SDL):

1. informal, ongoing, habitual activities directed to the maintenance of competence;

2. semi-structured learning experiences that typically have their basis in immediate

patient problems; and

3. formal, intentional, planned activities.

Informal self-directed learning is considered by many doctors to be part of their

daily routine. They involve journal reading, ad hoc conversations, interactions with

drug or equipment company representatives, possible attendance at regular events like

departmental or practice conferences. Their purpose is perhaps best construed as self-

initiated scanning of the doctor's practice environment with no speci�c outcomes in

mind. Semi-structured SDL is linked to immediate patient problems. Its focus is
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decision-oriented, �nding the best way to manage a patient; and learning is incidental to

that prime purpose. It may take the form of consultation with immediate colleagues or

experts with whom they have some contact, or of literature searches and reading. This

type of learning is closely tied to individual patients and their progress and therefore

cannot be planned. Formal self-directed learning corresponds to what Tough (1971)

called a \learning project", in which there is a clear intention to learn about a speci�c

problem or issue. There is a fairly clear sense of what needs to be learned, though

detailed outcomes may be emergent rather than pre-planned (Gear et al., 1994).

The �rst large-scale investigation to explore the reasons for physicians making changes

in their practice and the learning entailed was Fox et al.'s (1989) interview study of 340

physicians in the US and Canada. They found that, although some reasons for change

were personal or social, most changes were driven by the desire to be more competent

in the delivery of healthcare to patients. Important considerations early on were: (1)

developing an image of the outcome of changing, because if this was clear the process

of change was more rapid and e�cient; and (2) assessing what capability they needed

for making the change, which partly depended on the level of excellence they hoped to

reach. Planned e�orts to learn were commoner when the capability gap was fairly large,

and the nature of that gap determined how they decided to learn. Their main sources

for learning were colleagues, reading and CME programmes; and usually they used all

three sources in various combinations (Fox et al., 1994) The implications for CME are the

need: (1) to create opportunities for social interaction so that doctors can develop and

sustain networks of contacts; (2) to develop medical informatics to facilitate literature

searches: and (3) to ensure that CME events provide what self-directed learners need,

as and when they need it (Harden & Laidlaw, 1992; Al-Shehri et al., 1993; Leclere et al.,

1990).

Slotnick et al.'s (1997) survey of 118 doctors in the Dakotas and Minneapolis found

that two thirds of their \learning episodes" were patient-centred and one third were

concerned with gaining new skills and knowledge, thus distinguishing between learning

triggered by the problems of a particular patient and learning to extend one's expertise

for the bene�t of future patients. The former �ts Jennett's description of semi-structured

SDL, but only the latter could be described as a learning project for which some planned

learning, possibly including formal CME, might be needed. Both depend on the doctor's

prior awareness of new (to them) areas of knowledge through ongoing informal learning

by scanning the practice environment and familiar knowledge sources.

Earlier Geertsma et al. (1982) and Putnam and Campbell (1989) had outlined three

stages in physician learning: (1) doctors deciding whether to take on a learning task

to address a problem, (2) learning the skill and knowledge anticipated to resolve the

problem, and (3) gaining experience in using what was learned. These stages were

con�rmed by Slotnick (1999) using in-depth interviews with 32 doctors; though he found

it necessary to add a further stage to take into account the requisite prior awareness

acquired by scanning the practice environment ( Jennett et al.'s informal SDL), and to

allow for possible termination of a learning episode. This four stage theory of doctors'

self-directed learning is summarised in Table 6.10 below.
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Problem Type Speci�c (e.g., address-

ing a particular patient's

need

Bodies of Skill and

knowledge

Learning Stage

Stage 0: Scanning for prob-

lems and other interesting

things

The doctor is aware that problems are \out there". The

doctor is alert for problems which she might need to solve

and, when potential problems are encountered, she moves

on to the next stage.

Stage 1: Deciding whether

the potential problem en-

countered is worth pursuing.

The doctor senses a need

for immediate action and de-

cides on the spot whether to

take on the problem; alterna-

tively, the doctor reads a bit,

talks with others and never-

theless decides quickly

The doctor feels uneasy

(\Maybe I should review

that stu� . . . ") and asks:

Is this really a problem? Is

there likely a solution to

the problem? Are resources

available so I can do the re-

quired learning? Am I pre-

pared to make the changes in

my practice required by the

learning I do?

Stage 2: Learning what

is needed to address the

problem.

Learning involves reading

(typically journals, less often

texts) and talking with oth-

ers who o�er suggestions.

Learning involves compre-

hensive reading and tak-

ing available and appropriate

courses.

Stage 3: Gaining expe-

rience using what's been

learned.

Learning at this point means

trying the problem solutions

on the problem in question

and seeing what happens.

Learning means trying the

new skills and knowledge in a

range of settings and gaining

experience as a result. It also

means reading again though

now its purpose is not to

learn the new thing but to

see what kinds of experiences

others have had with it.

Table 6.10: Slotnick's 4-stage theory of physicians' self-directed learning

episodes

An important aspect of the model is that the nature of the learning is signi�cantly

di�erent for each type of episode. A more elaborate version of the model (Table 6.11)

examines each stage in further detail, addressing �ve aspects in turn: the doctor's

overall goal, the discrepancy between that goal and the current situation, the learning

resources likely to be used, the nature of the doctor's re
ective thinking and the

criteria for completing the episode. The model illustrates the complexity of both

patient-centred and knowledge/skill centred episodes, and the character and purpose of

the thinking at each stage.
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Stage Stage 0

Attribute \Scanning" Stage 1 Stage 2 Stage 3

Goal Identify potential prob-

lems to consider during

next stage AND note is-

sues potentially useful at

some later point.

Decide whether the doc-

tor should learn what is

necessary to resolve the

precipitating problem.

Learn the knowledge and

skill necessary to begin

resolving the precipitat-

ing problem.

Apply and become com-

fortable with what has

been learned in resolv-

ing the precipitating

problem.

Discrepancy Doctor needs problems

whose solutions will sat-

isfy Maslowian needs.

The doctor lacks su�-

cient information to de-

cide whether to pursue

the problem's solution.

The doctor lacks the skills

and knowledge necessary

to begin resolving the pre-

cipitating problem.

The doctor lacks experi-

ence and/or con�dence in

what he is doing.

Learning

Resources

All aspects of practice

and daily life.

Speci�c Problem: The

clinical situation, read-

ing, discussion with other

doctors. New Body

of Skill and Knowl-

edge: Reading, conver-

sations, information at

meetings.

For speci�c problems,

primary sources are read-

ing and consultation; for

new skill and knowl-

edge, they are reading,

consultation and courses.

Primary sources are those

used already and expe-

rience using the skills

and knowledge learned.

Doctors also seek oth-

ers' experiences in similar

situations.

Re
ection Focus on probable �t

with doctor's life gener-

ally, practice in particu-

lar. Relationship of prob-

lems, information, and is-

sues to practice is a cen-

tral feature.

Speci�c Problem: Fo-

cus on patient, available

reading and consultation;

context varies from clini-

cal and immediate to con-

sultative and deliberate;

purpose is to address the

questions under discrep-

ancy. New Body of

Skill and Knowledge:

Focus on information on

skills and knowledge to be

learned; context is consul-

tative, deliberative, and

occur anywhere; purpose

is to answer discrepancy

questions above

Speci�c Problem: Fo-

cus is knowledge and skill

needed to resolve the

problem; context is typ-

ically clinical and imme-

diate; purpose is to learn

procedures for addressing

the problem. New Body

of Skill and Knowl-

edge: Focus is read-

ing, context is deliber-

ative and/or hands-on;

purpose is to gain su�-

cient knowledge and skill

to begin using the new

learnings in resolving the

precipitating problem.

Post mortems of what

happened occurred in

both speci�c problem

and general body of skill

and knowledge situations.

The focus was on the

doctor's experience as

well as prior knowledge

and experiences, the

context is deliberative

and may or may not be

at the site of the action,

and the purpose(s) to

evaluate and gain experi-

ence. The experiences of

others (both personal and

published) is re
ected

upon as well.

Criteria for

Completion

Problem, issue, or infor-

mation seems interesting

or important enough to

be considered further.

Answers realized to: is

there really a problem?

Is there likely a solution

to the problem? Are re-

sources available for the

physician to do the learn

what is required to solve

the problem? And is it

practical for the doctor to

do the learning?

Situation-speci�c indica-

tions: The problem re-

quires action, resources

were exhausted, others

(e.g. instructors) told

the physician it was time,

there was nothing more to

study; doctor speci�c in-

dications: An acceptable

plan existed, the doctor

felt ready; the doctor was

clear on what was to hap-

pen next; the doctor felt

there was no value in ad-

ditional learning.

All criteria were

situation-speci�c in

the sense that the doctor

gained enough experience

to be con�dent with the

new learnings. This was

evidenced by the doctor's

attention shifting to

other issues. The stage

could also end because

the precipitating problem

resolved and the doctor

lacked further interest.

Table 6.11: Attributes at each stage in a learning episode.
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A less systematic picture emerges from a British study by Armstrong et al. (1996) of

general practitioners' reasons for changing their prescribing behaviour. This identi�es a

preliminary awareness of new possibilities from reading and brief discussions with other

doctors, which may lead to action if it matches the doctor's preconceptions, comes from

a highly credible source or is triggered by encounters with other doctors' prescribing

practices or other critical incidents. But it also reports a rather precarious process of

trying out new drugs, which appears to be highly dependent on the responses of a small

number of early `pilots'.

Slotnick's (1999) framework does not give early experience with a change quite such

a precarious feel, but it was derived from a di�erent population of doctors in a di�er-

ent context with greater exposure to evidence-based medicine; and was not speci�cally

focused on prescribing. Moreover it o�ers a realistic and comprehensible approach to

lifelong learning which could be discussed in detail with postgraduate trainees. They

will need more than exhortation to help turn good intentions into workable patterns of

Continuing Professional Development.

6.5 Continuing Professional Development

Most professions have now adopted the term Continuing Professional Development

(CPD) as encompassing a wider range of learning experiences than those associated

with the term Continuing Education, which still carries associations of more formal,

provider-initiated, educational activities. Thus CPD comprises informal learning as well

as formal learning, learning on-the-job as well as learning o�-the-job, the full range of

learning activities described in Table 6.11 above. Eraut et al. (1998) suggest that CPD

be de�ned as \all the further learning which contributes to how a quali�ed professional

thinks and acts at work". They list its main purposes as:

� Career development

This includes becoming more specialised; taking on wider professional responsibili-

ties; directing research projects; becoming a clinical teacher, supervisor or trainee;

becoming the management of a clinical department, academic unit or research

unit.

� Improving and maintaining the quality of practice

This includes both personal practice and contributing to health care teams and

organisations.

� Expanding one's domain of competence

Simply sustaining one's ability to discharge one's clinical capabilities in a manner

which re
ect the growth of knowledge and research evidence is a major challenge.

Career development and role extension create further demands.

� Facilitating changes in practice

The introduction of new approaches, techniques or modes of organisation.

� Quality assurance for clients and the public the expectations of profession-

als today include making explicit their previously implicit social contact with the

public. Health care organisations are expected to have robust quality assurance
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policies and to demonstrate their e�ectiveness. This includes ensuring the compe-

tence of all their members.

While some of these goals might properly be regarded as only the concern of individual

professionals, most of them also a�ect the performance of health care organisations and

the relationship between doctors and the public. The central problem of CPD policy is

the reconciliation of four incontrovertible factors:

1. It is individuals who learn: their motivation, access to and use of learning oppor-

tunities and time for learning are vital.

2. Nevertheless social expectations a�ect their learning, learning is triggered by social

events, especially encounters with patients' problems; much learning is from other

people in a range of social contexts.

3. Health care organisations are both necessary for the provision of multi-disciplinary

health care teams and support services, and legally liable for the quality of care

4. There is always strong public concern about the quality of health care, which

therefore remains high on the political agenda.

The system adopted by many professional organisations of requiring an annual mini-

mum quota of approved CPD activity has been used for General Practitioners, with

the additional complication of linkage to a Postgraduate Education Allowance (PGEA).

However, the PGEA scheme has been criticised for similar reasons to quota schemes in

other professions:

� It focuses on attendance rather than learning.

� Events are chosen for convenience and minimum cost, often at the last minute

(Murray & Campbell, 1997).

� Choices are often based on areas of interest, rather than areas of possible weakness.

� Quota schemes tend to be in
exible, because activities other than CME events

rely on self-report and cannot easily be con�rmed.

Although such schemes have helped to build networks of professional contacts (impor-

tant for informal learning) and to initiate a cultural change towards regarding lifelong

learning as an integral part of all professional work, they have lacked a direct link to

needs analyses based on professional performance. Hence they cannot be regarded as

meeting all the demands for quality assurance. The current Australian Quality Assur-

ance and Continuing Education Programme for general practitioners is of particular

interest (Salisbury, 1997). This is based on a 3 year quota of credit points, upon which

continuing registration depends. In addition to formal CME and informal learning, there

is a requirement for practice assessment activities based upon an audit cycle.

An alternative to the quota system is the personal development plan (PDP). The argu-

ments for PDPs are that they are needs-based rather than provision-based and impose

no restrictions on the type of CPD activity. However, they also lack veri�cation of
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outcomes and assurance that priority needs will be addressed, unless they are tightly

coupled to audit or performance review. From another perspective, the PDP approach

is often criticised for being too individually based. Owen et al. (1989), for example,

found that 58% of practitioners thought that self-learning activities on their own were

an inadequate strategy.

One response to this problem of isolation has been to introduce a mentoring system.

For example, the three-part strategy piloted by Challis et al. (1997) for GPs in She�eld

comprised: the development of a personal education plan; creating a portfolio to docu-

ment its progress and gain accreditation for the learning; and mutual support through

a co-mentoring group, initially facilitated by a CME tutor. Other initiatives involving

GPs' use of personal plans with support from a GP tutor or CME advisor are reported

by Bahrami (1998) and Valentine and French (1998). An East Anglian scheme which

o�ered GPs a choice of an experienced GP mentor or co-tutoring in which pairs of GPs

support each other's learning has been evaluated by Hibble and Berrington (1998). Both

systems were positively received, and 52% of the contracting group used PDPs compared

with 27% of the mentored group: an additional �nding was a signi�cant reduction in

stress levels in both groups.

Another response has been to introduce activities for groups of physicians who work

together and for multi-professional health care team, alongside doctors learning on their

own (Cunningham, 1995). Recent research on learning in the workplace suggests that

learning within workplace groups is very important but also highly dependent on the

microclimate of that particular workplace (Eraut et al 1998). Both appropriate man-

agement training and contact with other groups can help in the process of improving

the learning climate (Burton, 1998).

The American researchers Fox and Bennett (1998) are also now advocating a co-ordinated

approach to all three levels, suggesting that the role of CME providers should be to:

� Facilitate self-directed learning by providing for self-assessment, the acquisition of

knowledge and skills, and the opportunity to re
ect on clinical performance

� O�er high quality individual and group education that provides authoritative in-

formation, knowledge, and skills based on expertise and evidence

� Assist healthcare delivery systems to develop and practise organisational learning.

The developments reviewed above are recognised in the Department of Health's 1998

report, A Review of Continuing Professional Development and General Prac-

tice, whose principal recommendation is

\to integrate and improve the education process through the Practice

Professional Development Plan (PPDP), developing the concept of the

\whole practice" as a human resource for health care, resembling the health

promotion plan in general practice and increasing involvement in the quality

development of practices." (page 3)

The report anticipates the gradual fading out of the PGEA and argues that future CPD

systems should \recognise and reward the process of need assessment, CPD planning
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and outcomes assessment" (page 14). It notes that further research will be needed

to ascertain how best to achieve this goal, and to link CPD with audit and R&D.

Signi�cantly it argues that:

\the main message in delivering e�ective CPD is that the key to lifelong

learning lies not in how to learn, but in how the learning process is managed."

(page 13)

6.6 Summary

The relevant research into Continuing Medical Education and Lifelong Learning

falls into three main categories: research into how doctors learn, evaluation of

CME interventions and research into innovation strategies using single or multiple

interventions to achieve changes in speci�cally targeted areas of practice.

Surveys of GPs, and also in a few cases consultants, have shown the importance for

learning and changes in practice of a wide range of learning activities and sources

of information. Moreover, they di�er according to whether the changes involve

treatment (including prescription), diagnosis and investigation, doctor-patient re-

lationships, referral policy, health promotion or practice organisation. Models of

physician learning distinguish between learning triggered by the problems raised

by current individual patients and \learning projects" to acquire or improve pro-

�ciency in a targeted area of practice. The initiation of learning is dependent on

signi�cant background knowledge of what is out there to be learned to which CME

conversations with other physicians, and reading contribute in ways which would

not be revealed, for example, by evaluations of CME events.

Evaluations of CME courses have demonstrated the importance of including activ-

ities such as the observation and discussion of visual material and/or supervised

practical work. Though it has con�rmed that short courses of 1 day or less are

rarely e�ective, no controlled studies have been reported which used length of

course as a variable. This de�ciency needs to be remedied because much time

could be wasted trying to improve courses which are too short; and unrealistic

expectations of the learning time required for certain goals are easily developed

by busy learners and under-resourced providers - a form of collusion from which

nobody bene�ts. Another important conclusion is that educational interventions

on their own often fail to achieve changes in practice.

Research on innovation strategies points to the danger of focusing only on the

development of competence. Competence has to be translated into performance

and at this stage many dispositional and organisational factors come into play.

Research on the implementation of guidelines, for example, indicates not only

that the quality and utility of the guidelines themselves is important but also that

both educational interventions (leading to understanding of their purpose and

rationale) and administrative interventions (ranging from organisational changes

to simple reminders) need to accompany the guidelines.

continued over page
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Summary | continued

The discussion of recent developments in CPD reaches two conclusions. First,

needs analysis is important for quality assurance purposes at three levels - the

individual, the working group and the healthcare organisation (the last two are

multi-professional). However, it should not be assumed that needs identi�ed by

audit, for example, will necessarily require an educational response. Second, fol-

lowing the advice of Fox and Bennett (1998), CME providers should adopt a coor-

dinated approach to all three levels by facilitating self-directed learning, providing

high quality individual and group education, and assisting healthcare organisa-

tions to develop and practise organisational learning.



Chapter 7

The Role of Information

Technology

We can divide Information Technology into two main types. First, \Tools", IT to sup-

port doctors and dentists in the everyday conduct of their jobs; for example an MR

scanner, a patient record system, or a decision support system. Second, \Training

Systems", IT designed explicitly for training; for example a CD-ROM containing der-

matology images and related text or a computer-based teaching system for a surgical

technique.

Tools play a role in training not only because doctors need to be trained in their use but

also because some tools can be exploited indirectly for training purposes, irrespective as

to whether they incorporate a special training mode. For example, a decision support

system can be used to help trainees re
ect on their own decisions by providing an al-

ternative analysis, not necessarily better or worse, to that of the trainee (some support

for this notion is provided by Tape et al. (1992) who show that providing computer-

generated corrective feedback of students' risk predictions of cardiovascular death based

on the presence or absence of �ve factors, improved both the students' base rate calibra-

tion and discrimination). Moreover a database system can be used to store information

from neurology department `morning reports' that would otherwise be hard to �nd later,

and then reuse this information for training purposes (Recht et al., 1995).

As far as tools go the main educational questions concern

� The degree to which the tool assists or hinders practitioners:

{ the degree of �t of the tool to the work-setting in which it supposed to be

used,

{ the way that the tool may rede�ne the nature of the task being done, and

{ the practical issues of installing, maintaining and providing appropriate in-

stitutional support (including technical) for the tool in order to provide an

e�ective service.

� The degree to which new users of a particular tool are provided with the time and

the assistance to learn how to make e�ective use of it. How easy to grasp is the

interface of new tool, given the other tools that the doctor has met or needs to

interact with on a regular basis?

80
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For example, Kushniruk et al. (1996) describe a cognitive approach to evaluating a

computerized patient record system and found that \two major classes of problems

can be de�ned: problems associated with the user interface, and conceptual problems

that arise when physicians try to map and represent �ndings with terms used by the

system." (page 414). Similar issues of the e�ects of mismatch between computer-based

representations (of clinical guidelines) and human expert representations are reported

by Patel et al. (1998).

As far as Training Systems go the main questions concern

� The extent to which the knowledge and skills of trainees actually improve as a

result of the training system. Two important subsidiary issues here are

{ The degree to which the training tool provides a training experience that can

be exploited by the learner in his or her work.

{ The degree to which the training system provides e�ective individual feedback

so that the learners can track their own changing knowledge or performance.

� The degree to which the system provides cost (or time) savings for the same

learning outcomes as traditional methods, for example, by reducing the time to

reach some criterion of mastery.

IT in Medicine, as in other �elds, throws up two distinct kinds of literature. There are

papers which point to the latest technological advances | Virtual Reality, Multimedia,

The Internet, Tele-medicine, for example | and anticipate many future bene�ts. Then

there are more hard-nosed papers that evaluate training opportunities and outcomes

using current IT technology in realistic settings.

In some ways this leads to a confusing picture with the reality often at odds with the

promise. The situation is further confused by the varying outcomes of evaluations of

computer-based training methods. However its clear that IT and medicine are inextri-

cably intertwined and that the use of IT in training will increase.

In the �rst \anticipatory" category Mooney and Blight (1997) provide a short, upbeat

but useful introduction to some of the newer Information Technologies and Ho�man

and Vu (1997) review some 40 Virtual Reality systems under development on anatomy

and clinical skills teaching. Also in this category are the predictions for the \Class of

2003" by (Faughnan & Elson, 1998). They foresee the increasing delivery of \processed

data", e.g. about treatment options, at the point of care delivery, and the increasing

dependence of practitioners on validated and trusted databases rather than the primary

(journal) literature. So they see a coming together of evidence-based medicine and

clinical information technology to provide the practitioner with whatever information

is needed at the time and place where it is needed. Of course this raises the issues of

how the practitioner is to be trained to access and to judge the trustworthiness of such

information and how systems are to be designed to make information available in an

e�ective manner that meets doctors' needs (Elson et al., 1997). In her introduction to a

special issue of the Journal of Arti�cial Intelligence in Medicine Patel (1998) argues that

recent developments in collaborative technologies will cause people to view \cognition

as a distributed process. In this perspective, intelligence, can be seen as distributed in

designed artifacts such as computer-user interfaces; in representations, such as diagrams;
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and through communication in social contexts." (page 94). An example of this view is

cited below (Shortli�e et al., 1998).

In the same \anticipatory" category Ota et al. (1995) suggest that a Virtual Reality

(VR) based simulator linked to a fuzzy logic based evaluation system has great potential

for the problem of training in laparascopic surgery. Likewise Dumay and Jense (1995)

anticipate the bene�ts of VR in endoscopic surgery. Their paper provides a useful

introduction to VR and its potential use in this kind of application.

By reference to arti�cial intelligence techniques in training areas other than medicine,

Lesgold and Katz (1992) describe how collaboration and negotiation among di�ering

viewpoints could be incorporated into medical training systems.

In the second \realistic" category, the survey conducted by Kinn (1996) paints a more

depressing picture of the speed of the introduction of IT into the NHS out-pacing the pos-

sibilities of post-graduate medical education to provide su�cient training, particularly

for practitioners. By contrast Chopra et al. (1994) provides evidence that high-�delity

computer-controlled simulators can provide e�ective training especially in those areas

where there is a need to upgrade \competence in handling those uncommon but po-

tentially fatal problems that require rapid and correct responses, without exposing the

patient to risk". The domain they evaluated concerned problems during anaesthesia,

but the argument can be made more generally. The positive evaluation of the learning

took place four months after the anaesthetists had practised dealing with malignant

hyperthermia on the simulator.

While more concerned with research than with training, Shortli�e et al. (1998) provide

a detailed account of the way that �ve leading North American medical institutions are

working towards a shared software infrastructure (InterMed) that will allow e�ective

collaboration in many di�erent areas, such as the development of guidelines, medical

records, intergrated training, decision support systems and so on. The paper analyses

the way that di�erent technologies (e.g. email, conference calls) contribute to various

kinds of collaborative decision-making and to some extent shows the ways things are

likely to develop in the UK. An indication of the speed of change of technology (i.e. pre-

Internet) is provided by Keay et al.'s (1989) description of a computer-based information

system for Postgraduate Medical Education in the west of Scotland, enabling online

library services, computer assisted learning, word processing and statistics.

Although focused on medical students, Friedman (1996) lists ten reasons why the World

Wide Web may not prove as useful in medical training as some would hope. These

include the poor integration of CAI material into the curriculum, the lack of standards

for judging the quality of CAI programs and the poor design of some, the failure to

update the content of programs, insu�cient access to computers, the mismatch between

skills or knowledge taught and those needed and/or assessed, poor response times on

the Internet. Addressing at least some of these issues, Miller and Wolf (1996) provide

a helpful account of how to make CAI work in practice based on experience at the

University of Michigan Medical Center. Their paper also details a number of catalogues

of medical training software.

Finally Lillehaug and Lajoie (1998) provide a helpful, detailed and critical review of

the application of arti�cial intelligence in medical education. They discuss the disparity

between the promise and the outcomes of computer-based medical education in general,

and arti�cial intelligence-based medical training systems in particular and describe a
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number of representative training systems.

7.1 Training Systems

The literature on training systems in medicine is large and scattered through a wide

variety of sources including journals and books on computers and education in general,

via journals on medical education through to journals for particular medical specialities.

The following brief section simply provides a general indication of what is on o�er.

7.1.1 Psychomotor Skills

Various systems have been developed both for assessing (see for example, Jones et al.,

1997; Derossis et al., 1998b) and for developing psychomotor skills. These systems are

designed largely for pre-registration rather than post-registration, but the lessons from

these pieces of work generally apply more widely.

For example, Hong et al. (1996) evaluated a system for clinical clerks that provided

a preoperative tutorial supplemented by a computer-based package for examining and

interacting with anatomical images appropriate to the operation about to be performed.

Their evaluation showed that the tutorial plus the computer-based system was bene�cial

in terms of the clerks' subsequent operating performance, but they did not attempt to

assess the relative bene�ts of the tutorial, delivered by an expert, and the computer-

based anatomy package. Matthew et al. (1998) describe a computer-based system to

teach minor oral surgery. The system o�ers multiple choice questions some of whose

answers involve locating the correct point in an associated image or moving a cursor

across an image, to indicate, for example, where to draw the needle when suturing.

The evaluation of the system was in terms of what the users thought was good and

bad rather than via an analysis of pre/post comparisons of increases in skill. Rogers

et al. (1998) compared the e�cacy of a computer-based system compared to a seminar

in teaching 82 medical students how to tie a two-handed square knot. Although both

groups learned to tie the knot, and could do so in similar times, the computer-based

group produced poorer quality knots. A crucial di�erence between the two groups was

that those taking part in the seminar received feedback from experts during the seminar,

whereas the computer-based group received no feedback. This highlights the consistently

hard problem for computer-based training of having the system monitor, evaluate and

react sensibly to the learner's attempts to master the skill or solve a problem.

One partial way out of the feedback problem is to integrate the computer-based teaching

system with \real" psychomotor skills laboratory. That way the students can compare

how they perform suturing using, for example, reusable prosthetic skin, with multimedia

video clips showing how it should be done (O'Connor et al., 1998).

An important issue, especially in surgery concerns the �delity of the system and the

degree to which skills learned with the computer-based system transfer to the real sit-

uation. Despite Chopra et al.'s (1994) positive evaluation in anaesthesia, cited earlier,

Chapman et al. (1996) Chapman et al. (1996) found that for open thoracotomy assess-

ment, performance of the task on a pig was a better discriminator of skill level than

performance of the task on a computer simulation. They also found that practice with
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the computer simulation did not improve later assessment performance on a pig but did

improve later assessment performance on the computer simulation.

7.1.2 Perceptual Skills

A computer-based system that makes no attempt at evaluative interactivity is a CD-

ROM addition to a dermatology course (Hartmann & Cruz, 1998). The CD-ROM

supplemented an existing course using live-patient sessions and various sources of visual

material. The CD-ROM added a 100 pages of text and diagrams. In a comparison with

the course prior to the introduction of the CD-ROM, the medical students highly rated

the CD-ROM but did no better in the examinations as a result of its introduction.

While there are many computer-based training aids for radiology, most are essentially

electronic books or collections of images together with some kind of indexing mech-

anism, normally based primarily on disease. There have been relatively few systems

that attempt to either model the domain or the evolution of knowledge and skill of

the student in a detailed way, i.e. provide the evaluative interactivity lacking in more

straightforward computer-based training packages. Of these, Azevedo and Lajoie (1998)

describe an analysis of the problem solving operators used in mammography as applied

by radiologists of various levels of skill. They also analyse the nature of teaching as

it occurs in radiology case conferences and particularly the way that experts articulate

their diagnostic reasoning. Both these analyses are used as part of the design process

for RadTutor (Azevedo et al., 1997). A similar careful analysis in the domain of chest

X-rays has been carried out by Rogers (1995) as part of the design process of VIA-RAD

tutor. Macura et al. (1993) have taken a case-based approach in a tutor for CT and

MR brain images. Their system o�ers a case-retrieval and decision-support mechanism

based on descriptors. Their system also employs an atlas and contains tutorial material

and images of normal brains as well as those displaying lesions. It can act as a decision

support system by o�ering a range of possible diagnoses and access to the images of re-

lated cases, given the textual information that has been entered. Sharples et al. (1995,

1997) have developed an image description training system that aims to help radiol-

ogy trainees learn how to describe MR brain images in a systematic way by means of a

structured image description language (IDL). This language allows clinically meaningful

features of MR brain images to be recorded, such as the location, shape, margin and

interior structure of lesions. The system is deliberately aimed to support and train the

radiologist's inferences from what can be observed in the images.

An innovative problem-based approach is adopted by Kevelighan et al. (1998). They

get their students to develop their own multimedia packages (in areas of obstetrics and

gynaecology). This provides the students with useful IT skills, including internet skills,

as well as the chance to re
ect on the topic chosen by building the package for other

students to use. The authors note the problem of preventing over-enthusiastic students

from spending too much time as well as the \signi�cant time and e�ort to establish the

programme".

7.1.3 Communication Skills

Hulsman et al. (1997) describe a computer-based training system, INTERACT-CANCER,

to teach communication skills, particularly those needed in dealing with cancer patients.
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Their paper o�ers a good pointer to the literature on communication skills and to re-

lated computer-based training systems. Their system consist of four modules. The �rst

is a general introduction to the topic of communication. The second explains how to

break bad news and the third is about providing information about treatment and fu-

ture expectations. The fourth is about the emotional reactions of the patient. Each

module o�ers video-clip examples of both good and bad communication practice and

asks questions of the user to help them re
ect on what they are seeing and hearing.

What the system cannot do is to observe and comment on the user's own communica-

tive competence (see the discussion of the knot tying tutor above: Rogers et al., 1998).

Their evaluation of the system concentrated on the perceived value of the system and

how it was used but did not attempt to measure changes in communicative competence

as a result of using the system.

7.2 Decision Support Systems

The use of Health Decision Support Systems (see e.g., Tan and Sheps (1998) for a

comprehensive overview) raises various issues in relation to competence and judgement.

Under their earlier title of expert systems such systems o�ered much promise but did

not have a dramatic e�ect on medical practice. Now there is a more realistic sense of

their strengths and weaknesses, and some are in routine use. A comprehensive meta-

analysis of the e�ects of computer-based clinical decision support systems is provided

by Johnston et al. (1994). Their paper shows how di�cult it is to evaluate the e�ects

of such systems in an unbiassed manner. Having started out examining over 700 papers

they eventually analysed the results on patient outcomes and clinician performance of

systems described in 28 studies. Within these studies they found only three with positive

patient outcomes, and 8 without; however 15 had e�ects on clinician performance and 9

did not. They call for more research, particular for more research of the same standard

as the blind, randomized controlled trials as used to support other health claims (though

they acknowledge the methodological di�culties here).

A useful guide to decision support systems currently in routine use can be found at

http://www.coiera.com/aimd.htm. This covers Acute Care Systems, Decision

Support Systems, Educational Systems, Laboratory Systems, Quality Assurance and

Administration Systems and Medical Imaging.
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Their index for Decision Support Systems is presented below in Table 7.1:

Name Status Type Entry Date

Dxplain routine use clinical decision support Nov 7 1995

Epileptologists'

Assistant decomissioned nurse progress note assistant Sept 23 1997

Jeremiah routine use orthodontic treatment planner Nov 19 1997

HELP routine use knowledge-based HIS Jan 2 1995

Iliad routine use clinical decision support Oct 23 1995

MDDB routine use diagnosis of dysmorphic syndromes Mar 29 1996

Orthoplanner routine use orthodontic treatment planner Nov 19 1997

RaPiD routine use designs removable partial dentures Feb 9 1996

Table 7.1: Decision support systems in use.

The issue is no longer one of \can such systems be built and installed in medical care

settings?", so much as \how useful are such systems in practice?" and \how does their

use a�ect human decision making processes?"

A representative paper addressing the issue of the use of such systems is provided by

Elstein et al. (1996). Elstein et al (1996). They examined the e�ects of how using Iliad

(see above) on four clusters of nine di�cult cases a�ected the decisions of 16 doctors of

various levels of experience. Each doctor dealt with nine cases. Their main �nding was

that Iliad produced a list of diagnostic possibilities containing the correct diagnosis in

38% of the cases. This success rate was worse than the most experienced doctors (43%)

but better than for residents (33%) and for fourth year medical students (15%).

Each physician worked on each case both with and without Iliad. Working with Iliad

produced improvements in the diagnostic accuracy of 15% of the cases dealt with by

experienced physicians and by the medical students but no improvements in cases dealt

with by residents. On the negative side, in about 12% of the cases dealt with overall

there was a decline in accuracy, with the largest decline among the residents (statistical

signi�cance not reported).

Methodologies for assessing how decision making is a�ected by the use of systems such as

Iliad are explored by Kushniruk and Patel (1998). They report a variety of e�ects such as

problems in navigating through such systems and, more importantly, shifts in the manner

of conducting patient interviews from their natural strategy towards conforming exactly

with the menu of questions on the screen of the system | a \screen-driven" strategy.

They also found that the di�erences in reasoning strategies between novices and experts

(see Section 3.1) meant that the design of such systems needed to be adjusted to take the

nature of the user's expertise into account in order to reduce the chances of mismatch

between the line of reasoning of the system and that of the doctor. A similar IT-based

mismatch issue is described by Cytryn and Patel (1998) who outline the problems that

patients have when using a \telephone-based telecommunications system" to describe

their symptoms to a remotely located doctor. Analysis of the interactions showed that

the organization of the information required by the system suited the doctor's way of

thinking but did not suit the patent, with consequent errors of communication.

Tan and Sheps (1998) identify the the major changes in direction that decision support

systems need to take as follows:
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� \a shift in focus from fragmented data to linked databases

� increased emphasis on the development of more powerful models and improved

knowledge engineering methods

� increased emphasis on research to determine and explain decision outcomes" (page

376)

The latter point links back to Kushniruk et al. (1996) above with the need to ensure that

physicians can understand how the decision support system has framed the problem so

that they can judge the quality of the advice that is being pro�ered.

7.3 Summary

A great many systems have been developed for various aspects of training, but

most come up against the the consistently hard problem of having the system

monitor, evaluate and react sensibly to the learner's attempts to master a skill or

solve a problem. Decision support systems have had a mixed reception over the

years, but seem to be growing in acceptance as just another tool in the doctor's ar-

moury. Researchers foresee an increasing delivery of \processed data", e.g. about

treatment options, at the point of care delivery, and the increasing dependence of

practitioners on validated and trusted databases rather than the primary (journal)

literature. They anticipate a coming together of evidence-based medicine and clin-

ical information technology to provide the practitioner with whatever information

is needed at the time and place where it is needed.



Chapter 8

Assessment and Revalidation

Assessment is not the prime focus of this report, but it plays an important part in the

development of competence and judgement. Three types of purpose can be usefully

distinguished:

� Certi�cation or quali�cation of individual doctors

� Provision of information to guide learners and/or those who supervise and support

them

� Quality assurance and improvement of practice.

Certi�cation and Quali�cation, particularly when examinations are involved, are often

described as \high stakes" decisions. For examinations, the risk to candidates will de-

pend on pass rates, the possibility of reassessment and the probabilities of �rst time and

second time success. The cost of failure will depend on whether their career progres-

sion is signi�cantly a�ected, as well as the need to engage in further training or study.

However, even for candidates least at risk, the e�ect of any high stakes assessment is a

considerable increase in attention to what is being assessed , with a concomitant decrease

in attention to what is not being assessed. Hence the quality of an examination has to

be judged not only by whether the right people pass (false positives being of particular

concern whenever certi�cation is involved) but also by its e�ect on candidates' direction

of their learning e�ort. This washback e�ect of examinations may be positively valued;

Wakeford and Southgate (1992), for example, report how the introduction of a Criti-

cal Reading Question paper into the Membership Examination of the Royal College of

General Practitioners increased time spent by candidates on critically discussing papers

and reading two key journals. Where negative views are expressed, it is usually because

the examination is thought to overemphasise knowledge at the expense of competence

(see Chapter 4), to neglect a holistic approach by focusing mainly on components of

competence rather than their integration, or to emphasise competence at the expense

of performance (candidates exhibit their best behaviour under ideal conditions).

88
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8.1 Assessment Methods

Excellent overviews of assessment methods used in examinations are provided by van der

Vleuten and Newble (1994), Shannon et al. (1995), and Fowell and Bligh (1998); and

advice on the development of speci�c tests by Newble (1994), Dauphinee et al. (1994).

Although all the methods reviewed are used at postgraduate level, much of the published

research refers only to undergraduates. However, some development are clearly relevant

at both levels. For example, Page and Bordage (1995) have taken advantage of recent

research on clinical decision-making, supporting the view that problem-solving skills are

case or problem speci�c rather than generic to replace written Patient Management

Problems whose validity was increasingly in doubt (Norman et al., 1985b; Bordage &

Page, 1987) by sets of problems focused only on those key features that are crucial

to their successful resolution. Not only does this cover more cases in less time but it

achieves high validity by adopting a more holistic construct of competence.

Several di�erent groups have reported developing Objective Structured Clinical Exami-

nations (OSCEs) for use at postgraduate level: Fraser et al. (1994) for GP Consultations;

Sloan et al. (1993), Schwartz et al. (1995) for surgical interns; Hodges et al. (1998) for

psychiatry. Hodges et al. (1996) paper on using OSCEs speci�cally targeted at di�cult

communication skills suggests that these also have a strong case-speci�c element, with

consequent implications for going beyond generic training in communications. Another

development in Canada involved lengthening the time spent at each station on a multi-

case examination to 30 minutes in order to make a more comprehensive examination

of the more sophisticated knowledge of senior surgical residents (MacRae et al., 1997).

The resulting Patient Assessment and Management Examination (PAME) had better

psychometric properties than other measures, when using 6 cases. Patient satisfaction

ratings were included with global ratings by the examiner for each of the four phases:

- initial patient assessment (8 mins), ordering and interpretation of investigations (4),

a second interaction with the patient to discuss diagnosis and management (10) and a

structured oral examination (6). A parallel development in Ireland led to a objective

structured long Examination Record (OSLER) in which the candidates spend 20-30

minutes with the examiner alone, having already been observed examining and taking a

history from the patient (Gleeson, 1997). Including a su�cient number of cases is still

important for reliability; because case content is the most signi�cant variable (van der

Vleuten, 1996) and results should not be left to \the luck of the draw".

Both OSCEs and PAMEs/OSLERs require the use of simulated standardised patients

(van der Vleuten & Swanson, 1990), though Barrows's (1993) review points to other,

less structured use of standardised patients to assess a doctor's general approach to

clinical examination rather than speci�c skills. Stillman et al. (1991) estimated that

2 half-days interacting with 19 Standardised patients was su�cient for evaluating the

data gathering and interviewing skills of residents.

Pieters et al. (1994) found that GP trainees performed better with actor-patients than in

recorded consultations with real patients in daily practice, but this evidence nevertheless

provided good predictions of weak performance from trainees. They interpreted this as a

distinction between competence and performance rather than lack of validity when using

standardised patients: Finlay et al. (1995) used actor-patients for testing communication

skills at the end of a Diploma course in Palliative Medicine; and showed that, although

their ratings of the doctors were a little higher than those by the \o�cial" examiners,
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they correlated well. Indeed standardised patients have been trained to give formative

feedback to medical students and can play an important role in this aspect of their

training (Barrows, 1993; Stillman et al., 1990).

Reznick et al. (1997) and Martin et al. (1997), extended the use of OSCEs to test

technical skills with their objective structured Assessments of Technical Skill (OSATS)

for measuring surgical residents' technical skill using bench model simulations outside the

operating room. Jansen et al. (1996) have developed a test for technical clinical skills of

general practitioners in the CME context. A more sophisticated but not highly expensive

simulator (¿3000) has been used by Byrne and Jones (1997) to assess anaesthetists

responses to a range of simulated emergencies; and further work showed that under

simulated critical conditions chart recording errors markedly increased (Byrne et al.,

1998), thus raising questions about the accuracy of records of such incidents in real

situations.

Although associated with formal examinations, these assessment techniques can also

be used for formative purposes, to provide feedback to the trainee and/or trainer.

Thus Pieters et al. (1994) used assessment with simulated patients to identify trainee

GPs needing more support. Gleeson (1997) reported how immediate feedback from an

OSLER led to a signi�cant improvement in performance. Sloan et al. (1996) found

that feedback could be given to participants during an OSCE without perturbing test

reliability. Garibaldi et al. (1994) describe the increasing popularity of a voluntary

in-training examination for residents in internal medicine. 47% took this opportunity

to compare their performance on a comprehensive written examination with national

norms, of whom 45% were second year residents.

8.2 Assessment of Performance

The term performance assessment is often applied to any assessment involving real

or simulated patients; but, mindful of the important distinction between competence

and performance, we shall refer to all the methods discussed above as either competence

assessment or assessment of knowledge. The term performance assessment can then

be con�ned to assessment of real on-the-job performance under working conditions.

Such assessment is the only form of assessment under a \pure" apprenticeship system

and has always played a signi�cant role in the UK. Dauphinee's (1995) review of the

increasing use of performance assessment in North America supports the trend towards

improved validity but also analyses the reliability problems of new approaches. The

least satisfactory of all formal assessments in the UK must surely be that associated with

admission to the register. Though subject to rati�cation, the \satisfactory completion"

of a doctor's pre-registration year depends on global judgements by their supervisors,

made with varying degrees of rigour and varying amounts of unaggregated evidence.

Registration as a general practitioner now involves a formal summative assessment based

partly on videorecordings of patient consultations. Since these are selected by the candi-

dates as representing their best practice, they are sometimes described as assessments of

competence rather than performance. A pilot study in Scotland (Campbell et al., 1995)

concluded that assessors reached �rm judgements by the time four consultations had

been viewed, and estimated a 95% probability of identifying a non-competent trainee.

It also includes a trainer's report informed by a checklist which is an overall rating of
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performance and takes into account dispositions and attitudes as well as clinical compe-

tence, a written examination based on Multiple Choice Question (MCQs) and an audit

marked against set criteria.

The newly introduced Certi�cate of Completion of Specialist Training (CCST) repre-

sents a major change in policy for hospital doctors. Regional training programmes with

built-in rotations are the responsibility of the postgraduate dean, together with the an-

nual progress review and �nal assessment of specialist registrars (SPRs). The annual

review is conducted by members of the regional specialist training committee not di-

rectly responsible for the trainee on the basis of inspecting each trainee's logbook and

cross-examining them on it contents. For �nal assessments 1-2 specialists from outside

the region are added. The logbooks are designed by the appropriate Royal College and

specialism, and typically include a list of competencies, each of which can be assessed

at several levels. Two examples are shown below for the Royal College of Obstetricians

and Gynaecologists and the Royal College of Physicians. Entries are made jointly by

the registrar and supervisor.

The RCOG levels of competence range from observation (1) to independent practice (5).

The following list speci�es what is meant by each level.

Level 1 Observes Observes the clinical activity performed by a

colleague

Level 2 Assists Assists a colleague perform the clinical activity

Level 3 Direct Supervision Performs the entire activity under direct supervision

of a senior colleague

Level 4 Indirect Supervision Performs the entire activity with indirect supervision

of a senior colleague

Level 5 Independent Performs the entire activity without need for

supervision

Level 1 (observes) and Level 2 (assists) include the presentation of basic and clinical

knowledge, exhibition of clinical reasoning and identi�cation of relevant principles asso-

ciated with the target activity.

The RCP levels are

Level 0 Insu�cient theoretical knowledge

Level 1 Theoretical knowledge but not competent

Level 2 Some competence

Level 3 Fully experienced and competent

Some colleges and specialisms also include written examinations in their requirements

for CCST, though most regard their Membership Examinations taken before entering

higher specialist training as providing a su�cient foundation of basic knowledge. Further

knowledge, especially of recent research, is assumed to be included within the assessment

of clinical performance.

Until recently, the traditional practice of using global ratings by supervisors as the

main indicators of satisfactory progress has been a major weakness in the UK system

of specialist training; because this approach has been repeatedly shown to su�er from

halo a�ects, evaluator leniency and restricted use of the grading range (Norman et al.,

1985b). As a result weaknesses in performance which ought to be picked up and dealt

with are allowed to continue with adverse e�ects (Little�eld & Terrell, 1997). The

use of other methods, a wider range of raters, improving the rating instrument and
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training the assessors (Wakeford et al., 1995) are all advocated as remedies, preferably

in combination. Thus the quality of assessments in the new SPR logbooks will require

careful monitoring and the will to take further action if necessary. The most obvious

extension would be periodic structured ratings of observed performance using purpose-

developed rating scales (e.g., Winckel et al., 1994).

Given the importance of progressing doctors more rapidly through what is now a shorter

but more structured training programme, there is a need for some form of progress chas-

ing which also improves quality of performance. The credentialing of internal medicine

residents for undertaking procedures (Gabryel et al., 1991) was discussed in Section 5.1.

Another approach developed by Brennan and Norman (1997) in Obstetrics used \en-

counter cards" with scales for knowledge, professional skills, manual skills and overall

performance. At periodic intervals, residents were asked to have 6 to 8 encounters scored

during a particular week (reducing the selection bias) by faculty who observed them with

the patient. Immediate feedback was given, and the full sequence of cards reviewed a

little later. This process is less unwieldy and probably more valid than an examination,

and its purpose is purely formative. An alternative strategy, not requiring observation

but more focused in its target, is to review the case notes of the last 10-15 patients with

a particular condition to be managed by the trainee (Pietroni, 1993a) (Pietroni 1993).

A generic quantitative approach developed in Scotland (Milne et al., 1996; Potter et al.,

1996) uses a workload system, which weights cases for complexity and degree of super-

vision to estimate the e�ective operative experience of surgical trainees. Anderson et al.

(1989) suggest that for some pre-surgical candidates performance outcomes can be used

as indicators of clinical acumen. Thus residents were asked to predict the likelihood of

101 patients having appendicitis, while evidence of outcomes was collected from patho-

logical inspection after appendectomy or records of the alleviation of abdominal-pain

without appendectomy. This enables the construction of a Diagnostic Ability Score

(DAS). A similar approach can be used for regularly performed procedures, such as

colonoscopy (for surgery) or central venous cannulation (for anaesthetists); and made

more 
exible by using cusum analysis, a cumulative average failure rate. This gives both

(1) an objective account of trainees progress for planning further training or taking re-

medial action and (2) a cut o� point for credentialing (Williams et al., 1992; van Rij

et al., 1995; Kestin, 1995, 1996).

While examinations can and should provide feedback to candidates and trainees to

enable them to adjust learning goals and the provision of learning opportunities, the

link is usually close for performance assessment. Through most of the papers reviewed

above, there is a major concern for assessments which provide feedback appropriate for

remedial action by the various stakeholders; and the corollary is su�cient commitment

to remedial action to justify not just conducting assessment but implementing them with

a disposition and skill that preserves their e�ectiveness and ensures their contribution to

the quality of training. These considerations are even more important when we attend to

the problems of developing and maintaining the competence of doctors who are already

quali�ed. This may be in the context of quality assurance, needs assessment and/or

evaluation of CME programmes and policies, or recerti�cation/revalidation.

Pollock's (1996) review of measuring the performance of established surgeons covers

communication, mortality and morbitity meetings, CME , peer review and audit. Ex-

cept for communication these are context categories, the evidence used may come from
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statistical monitoring, a thematic review of a particular category of cases, or a review

of individual cases. Local statistical data is available from medical records, but often

additional data are collected for thematic reviews. Their utility is improved by the in-

creasing availability of regional or national norms or relevant research �ndings linking

data with patient outcomes. Such evidence is more clearly attributable to individuals

in surgery than in most other specialisms.

Lockyer and Harrison's (1994) analysis of chart review noted its value in collaborative

e�orts to improve patient outcomes in a particular community; but also reported its

limitations as the sole method for assessing a physicians's competence. The interpre-

tation of chart data can be variable so a large number of cases (or judges) are needed

to establish reliability. Whereas audit may be a useful trigger for quality improvement,

it is too blunt an instrument to provide reliable assessment of individuals unless they

show extreme de�ciencies (McAuley et al., 1990; Nash et al., 1993).

8.3 Recerti�cation or Revalidation

The Canadian repsonse to this problem has been to develop a three tier system for the

monitoring and enhancement of physician performance which is expected to become

mandatory. This involves:

1. Initial screening of all physicians (using fee for service billing patterns, peer assess-

ment questionnaires and patient satisfaction questionnaires) on which feedback is

provided (Page et al., 1995; Jacques et al., 1995);

2. Assessment of about 10% of practitioners identi�ed by the �rst screen as being at

risk, (using hospital or o�ce audit and structured interview) followed by appro-

priate CME programmes for groups and individuals;

3. Detailed assessment of high risk physicians- (1-2%) by a mixture of methods,

followed by a speci�c remedial programme and possible removal from practice.

Assessment techniques appropriate for the third stage were reviewed by Norman et al.

(1993) in connection with a similar programme operating in Ontario for Primary Care

Physicians. Their 7 hour package, incorporating chart-stimulated recall from their

records, an oral examination, of 3 cases, 3 standardised patients, a 5 station OSCE

and a Multiple Choice Examination, proved to be highly reliable and �t for its purpose.

The Ontario programme has been screening a random sample of 450 physicians a year,

of whom 0.5% eventually required removal from practice.

In the US doctors have to get recerti�ed every seven to ten years if they want to retain

their membership of a specialist Board (the US equivalent of a Royal College). This

does not a�ect their license to practice medicine in general, but their right to claim

specialist status and fees. The process entails passing an examination which is increas-

ingly becoming computer-based. Although based mainly on propositional knowledge,

its importance should not be underestimated.

McAuley et al.'s (1990) survey revealed disturbing evidence about some doctors fail-

ure to keep up-to-date; and Tracey et al. (1997) showed that GPs self-assessment of
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their level of knowledge was highly unreliable. The scope of these examinations is also

likely to increase as the technology enables it to cover various forms of simulated prac-

tice. However, on-site review of practice has recently been discontinued because of the

expense; but their cost would be much less if they adopted the Canadians; three tier

system whereby only 10% of those doctors screened receive later on-site visits.

British policy is currently in a state of rapid change. Southgate and Dauphinee (1998)

report the progress of the �rst new policy to be implemented, the performance assess-

ment of practitioners screened by the General Medical Council (GMC) as the result of

a complaint. If the issue is one of poor performance then a peer review procedure not

unlike the Canadian second stage is triggered. This entails a visit by two medical and

one lay assessor from the GMC who engage in the following activities:

� Assessment of medical record keeping

� Discussion of the management of the doctor's own cases and clinical work

� Observation of aspects of actual practice

� Audit of clinical outcomes

� Interviews with third parties

� Structured interview with the doctor

� Site tour to determine the circumstances of practice.

If the visit cannot rule out a serious de�ciency of performance, then it is rapidly followed

by a second stage involving formal tests of competence: - a written or oral test of practice

related knowledge and clinical thinking, a test of consultation skills (clinical thinking

and communication skills), and a structured clinical examination of practical clinical

skills.

Mindful of increasing public concern about the competence of a signi�cant minority of

doctors and the small number of evidence-based complaints reaching them, the GMC

recently announced proposals for the revalidation of specialists and general practition-

ers, which they intend in due course to extent to all doctors (GMC, 1999). The term

\revalidation" appears to have been chosen to signify a more normal, less threatening

event than \recerti�cation". The central policy problem, given the inevitable cost of

such a process, is to achieve three separate goals:

1. To detect, and where possible remedy the de�ciencies found in, incompetent doc-

tors;

2. To advise doctors about weak elements in their current practice which might lead

to incompetence if not remedied, thus forestalling a more serious verdict at a later

date; and

3. To contribute to the professional development of doctors whose competence is not

in doubt.
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The �rst of these goals is a reasonable proposition given the GMC's recent experience of

performance assessment and recent developments in Canada. The second is more prob-

lematic. Although Irvine (1997) emphasises the need for \sound local arrangements for

recognising dysfunctional doctors early and for taking appropriate action" (page 1613),

Donaldson's (1994) review of 49 problem cases concluded that \existing procedures for

hospital doctors within the NHS are inadequate" (page 1277).

However, this is now being given high priority at local level as the fourth main component

of the new policy on Clinical Governance (National Health Service Executive, 1999).

The Standing Committee in Postgraduate Medical and Dental Education (SCOPME)

recommends a combination of clear standards and peer review, recognising that each is

in need for further development (SCOPME, 1999). As implied by our earlier de�nition

of competence (Chapter 2), the standards must re
ect the expectations of a particular

doctor in a particular job. They cite the example of the self-assessment manual and

standards of the Faculty of General Dental Practitioners and its use by individuals and

voluntary peer review schemes. Given its brief, SCOPME's perspective is primarily

educational and they have argued for some time that CPD, review and support should

not be linked to regulatory or disciplinary arrangement. Thus they are concerned that:

\revalidation could easily be seen as a threat and continuing registration could become

the sole focus of clinicians' responses, utilising their energy and available resources at

the expense of their professional development" (page 14).

SCOPME rightly argues for more research and development into the causes, assessment

and educational remediation of poor performance; but nevertheless conclude with a tinge

of euphemism that: \the main challenge for everyone will be to �nd ways of making the

revalidation process both a valued part of professional life and, for the overwhelming

majority of doctors, an important stimulus to further development" (page 14).

The factor ignored in this debate is the greater frequency of annual reviews associated

with Personal Development Plans and Practice-Based Development Plans. If these in-

corporate an element of peer review (see Bourdillon (1999) for a description of the Dutch

system), then periodic revalidation every 5 to 10 years should not weaken personal com-

mitment to CPD. Indeed, if followed by a universal entitlement to a period of educational

leave with a mutually agreed focus, achievement of the third goal of revalidation would

be greatly enhanced.
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8.4 Summary

Hitherto, most of the research e�ort has focussed on the assessment of competence

linked to certi�cation decisions rather than the assessment of performance on-the-

job. This emphasis is gradually changing as public demand for robust quality

assurance grows. Revalidation is about to be developed with very close attention

to research on performance assessment. A range of assessment methods is re-

viewed, and the unreliability of the traditional practice of using global ratings by

supervisors noted. Persistent conclusions from assessment research are the need

to use several methods, to re�ne all instruments or protocols, to train assessors

and to use several assessors.

The Canadian three-tier system for the monitoring and enhancement of physician

performance is now well developed and familiar to those exploring revalidation in

the UK. The need for good assessment practice linked with e�ective strategies for

the improvement of practice (see Chapter 6) is critical, both for revalidation and

for formative and summative assessments during postgraduate education.



Chapter 9

Implications for Policy

9.1 Introduction

This chapter examines the implications for policy of the literature reviewed in this report.

Its arguments are more personal because making links between research and policy in

educational and social settings often involves extrapolating the conclusions of research

beyond the context in which they were obtained; and this entails a change in the status

of one's comments from proven conclusions to potentially useful insights. Since there

is a substantial amount of North American research in areas relatively unexplored by

the small number of British researchers, it is important to investigate the implications

for British policy and practice without assuming that the transfer of �ndings across the

Atlantic can be taken for granted. A brief introduction to the US system of residency

training after graduation from medical school is provided by Salter (1995).

Although we have organised this discussion on policy implications chapter by chapter for

ease of reference back to the relevant research, we have not stuck to this format rigidly

but have introduced (with an appropriate cross-reference) material from other chapters

when it improved coherence and avoided two separate discussions of essentially the same

issue. A recurring conclusion throughout this chapter is the need for further research.

Descriptive data about the processes of British postgraduate medical education is sparse

and outcomes evidence, other than pass rates for the Royal Colleges' examinations,

is very rare indeed. More attention has been given to research into undergraduate

education which is generally more accessible to researchers. The overwhelming busyness

of the postgraduate experience is not only a constraint on the pursuit of its educational

goals but also a deterrent to research.

9.2 Competence and Judgement

Postgraduate trainees are employed as working health professionals, so their current

competence is always an issue, as well as the competence they will be expected to demon-

strate when their specialist training has been completed. De�ning competence in terms

of the expectations of the holder of a particular post helps to avoid confusion; and it

should be possible to make periodic updates of a doctor's progress beyond the minimum

competence for the post to enable responsibilities to be extended to match their devel-
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oping competence without putting patients at risk. Many log-books seek to achieve this

but their usage needs to be evaluated. The central problem of postgraduate education is

how best to combine work within a doctor's current competence, itself a source of learn-

ing, with the provision and use of learning opportunities to extend that competence.

Training programmes are designed with clinical experience as the prime consideration,

but many factors can a�ect the use of that experience for learning purposes. These

include time to think, timely help, and an ability to discern and pursue those learning

goals that should have highest priority at that stage of the doctor's development. Self-

directed learning requires a strong focus as well as learning opportunities. Hence there

is a need for an agreed framework for the development of competence during each train-

ing programme, which puts learning outcomes on the priority list alongside service

duties. While many experienced clinical teachers may have an implicit framework for

progression, this is insu�cient to provide the necessary coherence and continuity. The

distributed nature of learning opportunities and support in most healthcare settings

requires the use of an explicit framework for the development of competence. Moreover

the process needs to be e�cient as well as e�ective if more is to be learned in the limited

time available for training.

To develop such progression frameworks in a manner that recognises the enormous com-

plexity of the task will need further research into the speci�cation and communication of

the competence required at various stages of training, at the completion of training and

for progress beyond that point. It then becomes possible for training programmes to

indicate how they provide learning opportunities appropriate for the expected outcomes

of a particular training period. The recent report of the US Federated Council for Inter-

nal Medicine Task Force, Graduate Education in Internal Medicine: a Resource Guide

to Curriculum Development (Sox et al., 1997) is a useful source of ideas. Not only does

it set out a detailed framework of competencies which covers the whole spectrum of the

physician's role, but it also discusses the advantages and limitations of di�erent learning

settings and provides matrices for mapping those settings where particular competen-

cies are intended to be developed. Clari�cation, at least at a broad level, of what and

how a doctor is expected to learn over a particular period is necessary for auditing and

ultimately for researching the educational process. Until this happens the relationship

between potentially available learning opportunities, received learning experiences and

learning outcomes will remain obscure.

Areas in which competence is seriously underconceptualised include communications,

teamwork and management in healthcare settings. The blanket term \communication

skills" is used to cover a wide variety of processes and settings with little attempt to

di�erentiate between them, to take into account the situated nature of communication

or to develop frameworks for progression. Given the increasing priority being given to

client-centred practice and research evidence demonstrating the impact of good commu-

nication on health outcomes, much more detailed and professional attention to this area

is overdue. Communication between doctors and with other professionals is also critical,

though not so often recognised as an area where a focus is required on what has to be

learned and how. Teamwork and other organisational factors also impact on patient

outcomes; but there is little evidence on how (or even whether) these capabilities are

developed during postgraduate education. It is also one aspect of the concern expressed

about the potential gap between the competence required to be given a CCST and that

required of a consultant.
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The capability to convert the competence of a range of professional workers into a

team performance that meets expectations has to be developed by good supervision

and management. This requires sensitivity to organisational factors a�ecting other

professionals' performance as well as one's own; and the disposition to seek changes

where these are needed for health care improvement. All these interpersonal foundations

need to be laid down early in professional life, a responsibility which has to be shared

and coordinated among all those carrying educational roles.

The inclusion of judgement in our brief has had a liberating e�ect, because there is

considerable debate about whether it is , or even can be, included within the term

competent. Some perceive judgement as an attribute of personal expertise that goes

beyond that competence which any fully trained doctor could be reliably expected to

demonstrate. It can also be seen as a dimension of lifelong learning linked mainly to the

improvement of decision-making through learning from experience over a long period,

rather than the learning of new practices or keeping up to date with research. Judgement

is associated with complexity and uncertainty; and people �nd it easier to cite examples

than to de�ne it. Probing examples to elicit the nature of the underpinning knowledge

is di�cult; and the development of judgement by doctors has been little researched. We

would expect in-depth discussion of di�cult cases to contribute to such development,

providing there was a learning intention.

9.3 Theories of Expertise

Theories of expertise developed in di�erent contexts using di�erent research techniques

may emphasise di�erent aspects but do not greatly di�er in their conclusions. Key fea-

tures include the importance of case-based experience, the rapid retrieval of information

from memory attributable to its superior organisation, the development of standard

patterns of reasoning and problem-solving, quick recognition of which approach to use

and when, awareness of bias and fallibility; and the ability to track down, evaluate and

use evidence from research and case-speci�c data. Understanding the nature of exper-

tise is important for self-monitoring one's use of heuristics and possible bias, sharing

knowledge with others and supporting other people's learning. It is also critical for

understanding the respective roles of clinical experience and evidence-based guidelines.

Those responsible for developing, disseminating, evaluating and modifying guidelines,

decision aids, information systems and communications aids within teams and across

teams need to match their procedures and modes of representation to the way doctors'

minds work.

Research into decision-making under conditions of stress and uncertainty suggests that

training in crisis management is needed, and that teamwork and other organisational

factors are important. At the individual level there is a need to accept that this will

always be a problem area and that non-cognitive factors are important, with con�dence

also being a critical aspect of performance. There is a need for regular self-evaluation

to maintain critical control of one's practice.

Implications for teaching are the advantages of basing progression frameworks on case

typicality and coordinating the use of exemplar cases and generalisable knowledge. The

use of recorded material and standardised patients for developing competence in com-

munication skills is strongly supported by research but the conclusion in Section 9.2
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above was that there is still no evidence of any long term strategy for broadening and

deepening this competence. The use of evidence-based medicine requires on-the-job as

well as o�-the-job teaching.

9.4 Implications for Training

The literature on expertise emphasises that it is the structure of experts' knowledge

as much as the quantity of their knowledge which de�nes their capability. Clinical

reasoning is optimised in the expert's particular area of expertise. Such reasoning tends

to be `schema' driven and di�ers from problem to problem (Norman et al., 1985a) rather

than following some consistent, classical model of the hypothetico-deductive approach.

These �ndings have implications for training. For example, Regehr and Norman (1996)

make the following suggestions (in relation to medical schools, though many of the issues

apply post-registration):

Organization of memory: \. . . information in isolation is inert and unhelpful. . . . it

is inappropriate to try to teach clinical-reasoning skills independently of clinical con-

tent."(page 992)

Storage and retrieval from memory: training goals should attempt to \enhance

meaning, to reduce dependence on context and to provide repeated practice in retrieving

information." (page 995)

Problem solving: \The work on specialization of routines suggests that individu-

als must practice the same problem-solving routines regularly. The work on analogy

suggests that, in addition, the novice must have intensive practice in identifying the

situations in which a particular problem solving routine is likely to be useful [and not

useful]" (page 997)

Concept formation, categorization, and pattern recognition: \. . . experience

after graduation and licensure is of crucial importance to expertise, and it forces us as

educators to more critically examine the relative contributions of analytical \textbook"

knowledge and experiential knowledge to professional expertise." (page 999)

Decision making: \One implication from the literature on heuristics and biases is

that medical students should be taught about biases, admonished to be aware of their

pervasive nature, and be trained to avoid them. We are not aware of any evidence that

such error-correcting training can be successful. In fact, the literature on the context-

dependence of problem-solving strongly suggests that such general strategies toward

caution are unlikely to be successful. Perhaps rather than focusing on \debiasing,"

instruction should be directed at helping students recognize those relatively infrequent

situations where their heuristics are likely to fail.

A second implication is that medical students should be taught to make extensive use of

decision-support systems, which are designed to be immune to decision biases." Regehr
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and Norman acknowledge that if the data collected and input to the system is subject

to bias, then so will be the output. So they go on to say that the aim should be to help

\individuals decide when the decision-support system could be bene�cial rather than

teaching individuals to rely on it extensively". (pages 999{1000)

An alternative to the decision-making aids approach is expressed by Grant (1989) who

argues for the employment of a course that helps doctors re
ect on their thinking pro-

cesses via a \large series of exercises which work with the participants' thinking processes

as they are" (our emphasis).

One possibility is simply to ensure that those being trained are exposed to a su�cient

number and variety of cases to allow them to build up the appropriate schemas. An-

other is to provide cases plus \instructional road maps" to traverse them (Feltovich et al.,

1992). Another approach, e.g. as advocated by Mandin et al. (1997), is to teach clinical

problem solving using schemes. Of course, \using a scheme" is not the same as an expert

\having a schema". Their approach (at Calgary) goes beyond simple \problem-based

learning" by helping students develop speci�c schemes for each type of presentation

(see also, Palchik et al., 1990) in the area of expertise | as opposed to a more general

methodology of generating and then re�ning multiple hypotheses. This view is disputed

by Papa et al. (1996) who argue that some of \case-speci�city phenomena might be

viewed in part as an artifact of an educational system containing widespread inconsis-

tencies in the instruction or assessment of disease class-speci�c di�erential diagnostic

diagnosis concepts." (page S12).

An obvious question to ask is whether instruction in evidence-based medicine leads to

improvements in practice, and then whether those improvements to practice themselves

lead to better patient outcomes. Norman and Shannon (1998) reviewed ten studies

(from 1966 to 1995) that examined the e�ects of teaching critical appraisal skills. After

excluding studies with methodological 
aws, they analysed four studies of students and

three of residents. They found that:

\. . . although instruction in critical appraisal (evidence-based) skills can

result in sizeable gains in knowledge among students, the e�ect of such in-

struction is much smaller among residents. Furthermore, the minimal ev-

idence to date does not, as yet, provide any indication that the gains in

knowledge result in a change in behaviour with respect to the critical use of

the literature." (Norman & Shannon, 1998, page 180)

In pondering the di�erences in outcome between students and residents, Norman and

Shannon suggest that this may be to do with the di�erent degrees of integration of the

instruction into the educational program. For example, some of the students would have

taken the course for credit, whereas the residents worked to a `journal-club' format.

They suggest that more positive e�ects may be found when such programs are more

strongly integrated into all aspects of training (though they point out that they found

no evidence to back this optimism). They also concluded that they could (as yet) �nd

no convincing evidence that the \gains in knowledge demonstrated in undergraduate

critical appraisal courses can be sustained into residency and practice and eventually

translated into improved patient outcomes" (page 181).

Basic science and clinical science can be usefully seen as parallel �elds of knowledge

which illuminate each other but do not necessarily determine each other. Opportunities
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for using scienti�c knowledge are often neglected, because people fail to recognise how

much further learning is involved in transferring knowledge from an academic context

to a clinical context. The selection and timing of science-based inputs to postgraduate

education should be planned from a user perspective; and where appropriate the use of

scienti�c knowledge be taught through case discussions in clinical settings.

9.5 Learning in Clinical Settings

There have been several evaluations of postgraduate basic training programmes in the

UK. Though there have been a few improvements, the overall impression is still negative.

Many features of the educational policy seem to be appropriate, but they are not being

implemented in many hospitals. There is insu�cient supervision and feedback. Edu-

cational goals are subordinated to service demands. While many house o�cers receive

good clinical teaching, a minority do not and assurance of educational quality is weak.

Learning goals are only speci�ed at a very general level, so there is little clarity about

priorities, especially at the PRHO stage.

Since service responsibilities contribute greatly to the development of competence, work-

ing and learning will often be indistinguishable activities. But they still signify di�erent

expectations of doctors in postgraduate education, and the tension between their re-

spective priorities is constantly noted in both research studies and policy reviews. The

educational dimension cannot easily be sustained by a laissez faire approach which al-

lows problems in responding to today's patients to assume precedence over those of

tomorrow's patients. This issue has to be tackled at local level where there is lim-

ited management of the educational process and clinical tutors have little time and no

authority over clinical teaching. Deans do what they can; but quality assurance of post-

graduate education lags well behind that for clinical practice; and the UK research base

at this level is minuscule.

Another important issue which equally a�ects education and service goals is continu-

ity of care (Irby, 1995). Lack of opportunity to follow patients over time can easily

become a hidden weakness in junior doctors' experience within the hospital setting, in

outpatient clinics and across the boundary between primary and secondary care. The

same principle can be applied to the junior doctors themselves, for whom short rotations

limit the development of relationships and weaken the scope for the kind of supervision

which incorporates wider aspects of the professional role and facilitates a learner-centred

approach.

Short clinical rotations require both teachers and learners to quickly de-

termine how to work together for the care of patients. From a systems per-

spective, this loose connection between teachers and learners tends to inhibit

close supervision, reduce targeted teaching, and limit thoughtful feedback.

In addition, it increases the di�culty and complexity of the tasks of teach-

ing and patient care. Mutual knowledge of the participants in the process

(patient, learner, and preceptor) enhances the quality and e�ciency of the

interaction as well as the satisfaction of the participants. (Irby, 1995, page

906)

Continuing concern has been expressed about the survey evidence on basic surgical
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training. Sometimes the problem is too little supervision of operations by house o�cers,

sometimes the house o�cers get insu�cient clinical experience. Operating under super-

vision is seen as the most critical feature of learning to be a surgeon and there is not

enough of it. Some authors recommend the greater use of `skills labs' and simulators.

(See also Chapters 3 and 5).

The learning of procedures in medical posts has been criticised for being too haphazard:

there is often little continuity of experience and guidance is often provided by doctors

who are themselves not very experienced. More planning could enable more systematic

teaching by more expert doctors; and a credentialling system like that used in many

American hospitals would improve the quality assurance.

The appropriateness for GPs of so much general hospital training has been questioned.

Though research on this issue would be di�cult, we think more research evidence could

and should be gathered. One year's training in general practice seems very short, es-

pecially since research in Holland resulted in them extending this period to two years.

Not surprisingly research investigating particular areas of expertise has resulted in long

lists of needs for GPs continuing medical education (see Chapter 6). In areas such as

palliative care and psychiatry the argument seems particularly strong, in other areas

one might look to other ways of distributing more specialist expertise within primary

care organisations. GP training contrasts favourably with basic hospital training in its

ability to provide tutorial support on a regular basis. Its quality varies no more than

clinical teaching in other settings; and the commitment to quality improvement appears

to be much greater.

Outside general practice, there is much more in-depth research in North America than in

Britain. This has given particular attention in the last decade to learning in ambulatory

care settings, a term which covers both family medicine and hospital clinics. More use

is now being made of such settings in order to give doctors a broader experience of

medicine, especially when signi�cant aspects of care are being moved out of hospitals.

The key issues emerging from North American research are:

� the time allocated for trainer-trainee interaction and making the best use of that

time;

� methods of providing feedback;

� qualities of teachers rated as `good' by trainees and their colleagues.

Methods for �nding time for trainer-trainee interaction cover both time created within

clinics by patient scheduling and the use of clinic experience for later case discussion

and chart review. The papers in this area include many useful practical suggestions as

well as evaluations of practice. In general, learning in ambulatory settings was found to

give rise to discussion of a wider range of medical conditions, and greater attention to

the medical interview and to social issues.

Issues relating to feedback included the �ndings that:

� supervisors changed their views quite often when they visited a patient after having

heard the resident's report;
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� counselling combined with detailed feedback on patient satisfaction scores im-

proved the performance of residents with below average scores;

� the e�ectiveness of feedback tended to be reduced by \face-saving" strategies which

ameliorated or even disguised the central message.

Qualities of good teachers inferred from rating studies can be grouped under the headings

of Physician Role Model, E�ective Supervisor, Dynamic Teacher and Supportive Person.

There is a great deal of material in Section 4.5 which ought to be introduced into the

training of clinical teachers.

Learning in inpatient settings is also researched in greater depth in North America. One

gets the impression that American residents receive considerably more clinical teaching

than their British counterparts, but there is no British data to enable a proper compar-

ison. The variation in the amount of training received by British trainees is reported as

considerable, raising issues of quality assurance and trainee entitlement. The two major

constraining factors on learning by US residents were insu�cient time and opportunity

to learn, and low faculty involvement and commitment. Innovations receiving strong

positive evaluations included adaptations of the Morning Report system to incorporate

the teaching of Evidence-Based Medicine; and case reviews of patients whose diagnosis

had changed while in hospital or within 6 months of leaving hospital.

Research on instructional thinking and decision-making by highly-rated clinical teachers

is highly relevant to the training of clinical teachers (Irby, 1994a). In addition to faculty

development workshops on general teaching skills, case-based teaching is needed which

can best be provided through departmental teaching improvement and mentoring skills.

9.6 Learning in Non-Clinical Settings

Research into postgraduate teaching and learning in non-clinical settings mostly com-

prises evaluations of a wide variety of teaching innovations, rich in ideas but not nec-

essarily generalisable. In particular we would draw attention to improving the learn-

ing bene�ts of departmental conferences, developments in self-directed learning (more

prominent for CME), skill-based courses in surgery, the use of GPs to teach primary

care to house o�cers in Accident and Emergency departments, a system for teaching

clinical examination comprising both seminar and ward-based components, and con�r-

mation that various types of \lectures plus" teaching are more e�ective than lectures

only. Several departures from the standard lecture format have been positively evalu-

ated, as have variations on case-based departmental seminars. Thus the strong evidence

that the e�ectiveness of o�-the-job teaching is highly dependent on its links with related

on-the-job teaching makes it unwise to evaluate o�-the-job teaching on its own. This

limits the applicability of some of the standard research on lecturing to undergraduates,

for which research reviews are readily available.

9.7 Continuing Medical Education

Over the last decade there has been a gradual shift in focus from the provider-centred

concept of Continuing Medical Education (CME) to the learner-centred concept of Con-
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tinuing Professional Development (CPD). The recent Chief Medical O�cer's Review of

Continuing Professional Development and General Practice (Calman, 1998) is an im-

portant indication of how government thinking has changed. The research evidence

demonstrating that CME is only one of several contributors to physicians' learning and

changes in their practice has been strong for some time, the other contributors being:

1. learning from other people through consultation and networking and

2. learning from publications and computerised information systems.

The relevant research falls into three main categories: research into how doctors learn,

evaluation of CME interventions and research into innovation strategies using single or

multiple interventions to achieve changes in speci�cally targeted areas of practice. All

three of these interrelated areas of research have direct implications for practice.

Surveys of GPs, and also in a few cases consultants, have shown the importance for

learning and changes in practice of a wide range of learning activities and sources of

information. Moreover, they di�er according to whether the changes involve treatment

(including prescription), diagnosis and investigation, doctor-patient relationships, re-

ferral policy, health promotion or practice organisation. Models of physician learning

distinguish between learning triggered by the problems raised by current individual pa-

tients and \learning projects" to acquire or improve pro�ciency in a targeted area of

practice. The initiation of learning is dependent on signi�cant background knowledge of

what is out there to be learned to which CME conversations with other physicians, and

reading contribute in ways which would not be revealed, for example, by evaluations of

CME events. The importance of informal consultations with others and a reluctance

to \cold call" experts suggest that facilitating social interaction among doctors and

strengthening their networks should be a policy goal. These speci�cally medical models

of physicians' learning, go into greater depth than general models of adult learning,

though the latter are still con�rmed by recent research. They enable more detailed

discussions about professional learning, and especially lifelong learning, in which all

physicians should now be prepared to participate.

Evaluations of CME courses have demonstrated the importance of including activities

such as the observation and discussion of visual material and/or supervised practical

work. Though it has con�rmed that short courses of 1 day or less are rarely e�ective,

no controlled studies have been reported which used length of course as a variable. This

de�ciency needs to be remedied because much time could be wasted trying to improve

courses which are too short; and unrealistic expectations of the learning time required

for certain goals are easily developed by busy learners and under-resourced providers |

a form of collusion from which nobody bene�ts. Another important conclusion is that

educational interventions on their own often fail to achieve changes in practice.

Research on innovation strategies points to the danger of focusing only on the devel-

opment of competence. Competence has to be translated into performance and at this

stage many dispositional and organisational factors come into play. Research on the im-

plementation of guidelines, for example, indicates not only that the quality and utility

of the guidelines themselves is important but also that both educational interventions

(leading to understanding of their purpose and rationale) and administrative interven-

tions (ranging from organisational changes to simple reminders) need to accompany the

guidelines.
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The discussion of recent developments in CPD reaches two conclusions. First, needs

analysis is important for quality assurance purposes at three levels - the individual,

the working group and the healthcare organisation (the last two are multi-professional).

However, it should not be assumed that needs identi�ed by audit, for example, will

necessarily require an educational response. Second, following the advice of Fox and

Bennett (1998), CME providers should adopt a coordinated approach to all three levels

by facilitating self-directed learning, providing high quality individual and group ed-

ucation, and assisting healthcare organisations to develop and practise organisational

learning.

9.8 Information Technology

Researchers foresee an increasing delivery of \processed data", e.g. about treatment

options, at the point of care delivery, and the increasing dependence of practitioners

on validated and trusted databases rather than the primary (journal) literature. They

anticipate a coming together of evidence-based medicine and clinical information tech-

nology to provide the practitioner with whatever information is needed at the time and

place where it is needed. Of course this raises the issues of how the practitioner is to be

trained to access and to judge the trustworthiness of such information and how systems

are to be designed to make information available in an e�ective manner that properly

meets doctors' needs.

Decision support systems have had a mixed reception over the years, but seem to be

growing in acceptance as just another tool in the doctor's armoury. A training issue

here is the need to ensure that doctors understand how decision support systems frame

the problem so that they can judge the quality of the advice that they o�er.

In terms of the development of such systems, we may expect the development of linked

databases rather than fragmented sources and better explanations from systems about

the reasons for their decision advice.

A great many systems have been developed for various aspects of training, but most come

up against the the consistently hard problem of having the system monitor, evaluate

and react sensibly to the learner's attempts to master a skill or solve a problem. The

training implication of this is that such systems may be excellent, but their use needs

to be carefully integrated into the overall training programme | not least so that the

human trainers provide what the computer-based system cannot provide in terms of

monitoring and feedback.

9.9 Assessment and Revalidation

Hitherto, most of the research e�ort has focussed on the assessment of competence

linked to certi�cation decisions rather than the assessment of performance on-the-job.

This emphasis is gradually changing as public demand for robust quality assurance

grows. Revalidation is about to be developed with very close attention to research on

performance assessment. The summative assessment of GPs is more competence-based

as candidates provide their own sample of videorecorded patient consultations: one

might argue that a random sample might be more appropriate if the training period
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were longer. Summative assessment for the award of the Certi�cate of Completion

of Specialist Training will be at least partly performance-based; and will need to be

evaluated as it comes on line. Since Membership Examinations of the Royal Colleges

are competence-based, the performance-based element at the end of Basic training is

given relatively little attention. Thus the most critical certi�cation issue arising from

our review is the extent to which assessment regimes cover the full range of competence

discussed in Chapter 3 and its translation into performance.

The other two purposes of assessment are (1) formative assessment to provide guidance

to learners and/or those who supervise and support them, and (2) quality assurance

and the improvement of practice. What research we have seen suggests that these issues

deserve considerably more attention. With formative assessment questions have been

raised about frequency, coverage, and reliability; and, if it is to properly serve its purpose,

the manner in which formative assessment is integrated into training programmes to

support the learning process will also need to be researched. Levels of supervision are

often a�ected by factors other than the competence level of the trainee, and feedback

may not be based on any systematic (though not necessarily formal) assessment.

The Canadian three-tier system for the monitoring and enhancement of physician per-

formance is now well developed and familiar to those exploring revalidation in the UK.

The need for good assessment practice linked with e�ective strategies for the improve-

ment of practice (see Chapter 6) is critical, both for revalidation and for formative and

summative assessments during postgraduate education.

9.10 Implications for Supervisory and Educational Roles

The practice of medicine involves dealing with complexity and uncertainty, often under

considerable time pressure. Risk is inevitable, but can sometimes be reduced by the

possession of, or ready access to, high levels of experience and expertise. One of the

reasons for assigning house o�cers and registrars to a �rm of consultants or a primary

health care practice is to provide such access. There is also a risk in medical educa-

tion. At some point a trainee has to conduct a procedure or make a decision for the

�rst time; and taking such responsibility plays an important part in learning. Trainee

professionals frequently report learning most intensively when `on call' (Eraut et al.,

1997, 1998) and it is through positive experiences of that kind that they develop their

con�dence to practice and to face new challenging situations. Medical culture places

great importance on doctors' con�dence being a reliable indicator of their competence;

but recognises that practice also has to be situated within a framework of risk man-

agement and accountability to individual patients. How is this to be achieved when

overcon�dence is risky and lack of con�dence has a negative impact on both patients

and other health professionals?

Learning to assess and reassess one's own competence and its limits is a long and com-

plex process, which becomes increasingly sophisticated as a doctor progresses through

postgraduate education. Its reliability signi�cantly depends on access to good super-

vision and feedback. Feedback which contributes to a trainee doctor's self-assessment

may come from patient outcomes, informal discussions with other doctors or health pro-

fessionals, periodic appraisals or meetings for signing the trainee's logbook. Informal

feedback on the wards tends to be spontaneous and incidental, i.e. not the result of a
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re
ective judgement: it is mostly received from more senior trainees rather than con-

sultants, and more likely to be negative than positive. Formal feedback appears to vary

considerably in quantity, quality and breadth of coverage. Even the best designed log-

books focus on competence rather than performance. Techniques such as chart review

which emphasise performance are rarely used in Britain outside General Practice. As

reported in Chapter 4, there is su�cient cause for concern to suggest that research into

the practice and e�ectiveness of supervision and feedback during postgraduate medical

education is urgently needed. This should include the implicit delegation of certain

supervisory and educational responsibilities to senior trainees. Should it be formalised,

as in the US role of Chief Resident? Should it be accompanied by training? Which

responsibilities could or should be delegated, and which should not?

The other key educational role is that of facilitating learning from clinical experience.

For this there is a continuum of possible clinical educators from those who bring clinical

and educational expertise to lectures, seminars or workshops for basic, higher specialist,

or general practice trainees to more senior trainees who work very closely with their less

experiences colleagues in the wards and are best positioned to take up `live' learning

opportunities as they happen. In between are the consultants in their �rm who have

greater expertise and normally are reasonably accessible for discussing signi�cant cases

linked to their specialisms. In practice, specialist registrars will expect to learn most from

the consultants, SHOs from registrars and PRHOs from SHOs. But these arrangements

are informal. It could be a junior SHO who judges when a PRHO is working within

their level of competence, and who might occasionally think about appropriate learning

opportunities for which they have no formal responsibility; and junior SHOs have little

preparation or experience for this role. Moreover, changes in rotation systems to reduce

junior doctors' hours have resulted in many hospitals in working groups of house o�cers

and registrars whose membership changes as frequently as every 6 weeks. The transient

nature of these groups leaves little time for them to get to know each other well enough

for mutual learning to reach an optimal level.

Chapter 4 reviewed a wide range of naturally occurring and deliberately created learning

opportunities in clinical settings, for most of which there is good evidence of positive

learning outcomes. The principal problems are those of creating greater awareness of

these opportunities and developing clinical educators with the disposition to use them in

developing educational practices appropriate to their circumstances. Irby (1994a, 1995)

provides speci�c advice on the 
exible training of clinical teachers. The main constraint

on such developments is the belief that they are impossible to implement while current

service pressures on doctors' time persist. This management issue, which is not con�ned

to medical education, requires more attention. Few Trusts have reliable mechanisms

for incorporating clinical teaching into their organisation of professional time, though

some may have formally agreed to do so. Nor are there any internal audit mechanisms at

local level for monitoring and periodically evaluating a Trust's programme of professional

education. Clinical Tutors have neither the time nor the authority to undertake such

duties.

The role of mentoring has recently been discussed by SCOPME (1999) and reviewed

by Bligh (1999). There is little evidence about its use in medicine, unless one includes

the peer-tutoring experiments among GPs reported in Chapter 6. Its use in business is

frequently advocated and sometimes practised (Eraut et al., 1999), but has given rise to

little research. The term is used in teacher education with a rather di�erent and, in our
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view, less authentic meaning - that of a placement supervisor with a practice teaching

role, who is often also an assessor. Given the di�culties discussed above of �nding

su�cient time for supervision, giving feedback and clinical teaching for postgraduate

medical trainees, the introduction of mentoring as an additional role and obligation

might not justify a high priority. However, mentoring might be particularly well suited

to the support of doctors during the �rst few years after completion of postgraduate

training. Both consultants and GPs could bene�t from such support as they grow into

their new roles and responsibilities, learn to work with new colleagues and to contribute

appropriately to their Trust or General Practice, and take greater responsibility for

organising their own lifelong learning.
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Appendix A

Search Methodology

A search of PUBMED, BIDS and MEDLINE was conducted by Ian Eiloart, the re-

searcher on the project.

PUBMED includes MEDLINE, PREMEDLINE, and other articles from Journals that

provide full bibliographical information to Pubmed. around 3,900 current biomedical

journals are indexed. A fuller description is available at

http://www.ncbi.nlm.nih.gov/PubMed/overview.html

\MeSH is a vocabulary of medical and scienti�c terms assigned to documents in PubMed

by a team of experts. These terms can be used in many cases to search PubMed more

e�ciently than simple text words."

BIDS ISI indexes 7,500 journals in 3 databases. They do not say how many of them are

indexed in the Science Citation Index.

Two on-line databases were searched for articles relevant to the study. PUBMED, which

includes the MEDLINE database, http://www.ncbi.nlm.nih.gov/PubMed/ in-

dexes current biomedical journals, and was searched for articles published Sept 1988 -

Sept 1998 with this search term:

(MeSH term: "Education, Medical, Graduate")

and (text word: "competence")

BIDS ISI Science Citation Index, a UK general science index, http://www.bids.ac.uk/

was searched for articles published 1981 - Sept 1998 for these terms:

(word in title, keywords or abstract: ("graduate" or "postgraduate"))

and (word in title, keywords or abstract: ("medical education")

In addition, the contents of Academic Medicine and the British Medical Journal were

monitored as they came to publication throughout the period of the study.

The results of each search were then combined with our personal databases of refer-

ences in professional (including medical) education and development and information

technology.

Each search yielded in excess of 500 hits (many were duplicated), which were then

examined (by Ian Eiloart) on the basis of title and (where available) abstract for their

relevance to the current project.
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Additional articles were then found with searches on author names, where an author

had published on the psychology of learning in Graduate Medical Education and via

backwards citation searches.

Following this, Ian Eiloart and ourselves sorted the remaining articles into education

topics and medical specialisms, which were labelled:

aspects of judgement and competence; assessment; clinical experience;

Information Technology; output measures; policy; supervision and feedback;

teaching methods; theory

anaesthesia; dentistry; general practice; general medicine; obs & gyn;

psychiatry; radiology; surgery

Some articles were judged to be of peripheral interest, and are listed in our database

although they did not form a part of the study. Others were judged to be irrelevant, for

one of a variety of reasons, including that the material was:

� better described in another paper

� not relevant to current practice in the UK

� not chie
y about postgraduate medical experience

� not relevant to development of competence or judgement

This paper cites about 390 articles, leaving a further 470 uncited article citations in the

database. Thus in all there are about 860 article citations in the wider database.



Appendix B

Consultations

The following senior doctors were consulted about attributes of competence and judge-

ment, recent changes in postgraduate medical education and current issues of concern.

� Dr Justin Allen, Examiner for MRCGP and Secretary of the Joint Education

Committee.

� Professor James Drife, (Leeds University), Junior Vice President Royal College of

Obstetricians and Gynaecologists, Member of GMC Education Committee.

� Professor George du Boulay CBE, Emeritus Professor of Neurology at the Institute

of Neurology.

� Dr Dennis Eraut, Chair of HST panel for Respiratory Medicine, North East

Thames Region.

� Dr Noushin Farhoumand, Clinical Tutor in Psychiatry, South Downs Health NHS

Trust.

� Dr Richard Gray, Associate Dean for General Practice, South Thames Region.

� Dr Neville Harrison, Associate Dean (surgery) South Thames Region.

� Dr Roger Neighbour, convenor for MRCGP examination.

� Dr Andrew Polmear, Tra�ord Centre for Medical Research, University of Sussex

(concerned with Evidence-Based Medicine in Primary Care).

� Professor Lesley Southgate (CHIME, University College London), Leader of group

who developed and are now implementing GMC Performance Procedures.

� Professor Richard Vincent, Director of Tra�ord Centre for Medical Research, Uni-

versity of Sussex and Consultant Cardiologist, Brighton Health Care.

� Professor Watson, (UMDS, London), Royal College of Psychiatry.

In addition, leading medical education researchers from Canada, U.S. and the Nether-

lands were consulted about research into PostgraduateMedical Education at conferences
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in April 1998 and April 1999 in the U.S. and Canada (not at DoH expense); and their

publications and citations were followed up. Also in April 1998, a 2 day visit was made

to North Dakota Medical School to study their residency programmes and gain su�cient

background knowledge to properly interpret North American research literature on the

education of residents.


