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Continuing medical education (CME) has undergone
enormous changes in recent years in terms of its theo-
retical base, the methodologies used, and the expecta-
tions of what it should deliver. It has become an
increasingly important concern for governments and
patients as well as doctors. As reaccreditation and
quality assurance programmes have become more
widespread, the effectiveness of continuing medical
education in changing clinical behaviour has come
under closer scrutiny.

Davis defines continuing medical education as “any
and all the ways by which doctors learn after formal
completion of their training.”1 Grant and Stanton
distinguish between continuing medical education and
continuing professional development.2 Continuing
medical education is seen as representing a more
teacher based, didactic style whereas continuing
professional development implies a more learner cen-
tred and self directed approach to learning. These
terms are used interchangeably in the literature. For
the purposes of this article we will refer to all
postgraduate educational events as continuing medical
education.

In this review we aim to describe some forces for
change in continuing medical education, to summarise
the findings of systematic reviews of continuing medi-
cal education, and to examine the effectiveness of post-
graduate continuing medical education in general
practice in particular. Do educational interventions
based on general practice change doctors’ behaviour
and improve patient outcomes?

Methods
We searched the bibliographic databases of Medline,
BIDS, ERIC, and Embase between 1990 and March
1999 for (a) systematic reviews of continuing medical
education, (b) systematic reviews of postgraduate
continuing medical education for general practition-
ers, and (c) postgraduate educational interventions
based on general practice. (The term “postgraduate” is
taken to mean educational events occurring after com-
pletion of general practice vocational training.) We
included intervention studies if they contained a robust
evaluation, which examined either the effects of the
educational event on subsequent doctor behaviour or
patient outcomes. We then retrieved selected refer-
ences from these papers. The papers were graded by
applying a standard hierarchy of evidence, with
randomised controlled trials at the top and descriptive
studies at the bottom.

Results
The pre-eminence of adult learning theory
Shifts in the underlying theoretical basis of continuing
medical education reflect the international changes in
how medicine is practised, regulated, and taught.3 The
ideas of mainstream educationalists4–6 have been

widely incorporated into undergraduate and post-
graduate medical education, with the result that adult
learning theory has become the standard by which
continuing medical education is measured and
appraised. The recognition that learning not teaching
causes doctors to change their practice has led to a new
educational focus.7 Self directed and lifelong learning
are aspirations common to many curricula and
educational programmes. Despite this theoretical shift
in thinking, traditional styles of expert led teaching still
prevail in postgraduate continuing medical education
for general practitioners.8

The expectations of continuing medical
education
The primary purpose of continuing medical education
is to maintain and improve clinical performance.9

Recertification and reaccreditation are part of an inter-
national trend to shift the purpose of continuing medi-
cal education towards assuring adequate perform-
ance.10 The world in which doctors work has changed
enormously. Increasing consumerism and patient
empowerment, growing accountability to external
bodies, and more emphasis on efficiency and effective-
ness have led to an intolerance of variance in medical
practice. Quality assurance and the maintenance of
standards have become powerful forces for change.11

In an evidence based medical world it would seem
prudent therefore for those planning general practi-
tioners’ education to choose educational methodolo-
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gies that have been shown to work, and to evaluate
those that have not.

Systematic reviews of continuing medical
education
There is a growing international consensus on what
forms of continuing medical education are most effec-
tive in stimulating behaviour change. Systematic
reviews12–15 of the educational literature found that
although there were comparatively few rigorous evalu-
ations of educational interventions, there were
sufficient studies showing that continuing medical edu-
cation could improve clinical performance and patient
outcomes, indicating which methods were best at
bringing about change in doctors’ behaviour.

The most effective methods derived from these
reviews include learning linked to clinical practice,
interactive educational meetings, outreach events,
and strategies that involve multiple educational
interventions (for example, outreach plus reminders).
Less effective strategies include audit, feedback,
local consensus processes, and the influence of opinion
leaders. The least effective methods are also the
most commonly used in general practice continuing
medical education—namely, lecture format teaching
and unsolicited printed material (including clinical
guidelines).

Some reviews propose models for ensuring
medical behaviour change.12 13 Three sequential
strategies are described. These are:
x Consideration of predisposing factors, which pre-
pare doctors for change
x Identification of enabling factors by which new
knowledge and skills are related to the learner’s work
environment
x Reinforcement of new behaviour through the use of
reminders and feedback.

Innovations, guidelines, and behaviour
change
Lomas has described many of the factors that contrib-
ute to change in doctor behaviour.16 These include
educational, personal, patient based, and economic
factors. The context in which doctors work may have a
profound effect on their willingness and readiness to

change.16 17 Local perceptions of an innovation may
affect subsequent behaviour change. Factors such as
the relative advantage the innovation offers over exist-
ing practice, its complexity, and its trialability are all
important considerations.18

Grimshaw and Russell studied the relative effective-
ness of different strategies used to implement clinical
guidelines.19 They found that the most successful
strategies involved local rather than national guideline
development and dissemination combined with a
focus on prompting (or reminding) the doctor
during the consultation. The least effective methods
were those most commonly used—namely, national
guideline development combined with unsolicited
distribution.

Reviews of postgraduate continuing
medical education for general
practitioners
Reviews of effective educational methodologies in pri-
mary care generally concur with the findings of wider
literature reviews of continuing medical education.
Combinations of educational interventions were found
to be better than single interventions.20 21 Wensing et al
found that organisational and management support
were important additional factors in changing
behaviour.22 Several authors highlighted the
importance of relating educational activity to the work
that doctors do.23 24 Peer review and group learning
models were proposed as particularly relevant in gen-
eral practice settings.22

Needs assessment
Prior needs assessment is important for informing and
directing the educational process.21 Relying on doctors
to identify their own learning needs, however, may be
problematical as Tracey et al found in a study of
doctors in New Zealand.25 They found a poor correla-
tion between doctors’ self assessment of their
knowledge and their subsequent performance in
objective tests of their knowledge. Given the freedom
to select which educational events to attend, doctors
often choose not to stray outside their “comfort zone.”
A randomised controlled trial of continuing medical
education in 1982 showed that if given the opportunity
clinicians choose educational events that fit in with
what they already know.26 Furthermore, when the same
clinicians were encouraged to cover topics that were
not their preferred choice, their quality of care rose
significantly compared with a control group. Needs
assessment should not therefore be based entirely on
self assessment but should use evidence from a range
of sources.27

Educational intervention studies in
general practice
We found 1032 articles describing educational or
audit activities in general practice between 1990 and
March 1999. Of these, 69 papers described edu-
cational interventions that met the evaluative criteria
outlined above. These included 18 papers describing
audits with educational interventions, and 51 papers
detailing educational studies. Twenty eight studiesJA
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were of a before/after design, 16 were randomised
controlled trials, and 15 were controlled trials. Of the
remainder, six were exit only studies of sufficient
robustness to be included, and four were qualitative
evaluation studies.

Seventeen of the 18 audits showed a positive influ-
ence on doctor behaviour of which only one included
data showing the behaviour change was sustained.28

Publication bias is likely to have influenced the rate of
reporting of positive findings. Two audit studies
described significant event audits. This has been shown
to be an effective model for linking educational
intervention, practice, and behaviour change.29

Seven audit studies described interventions that
involved setting standards by local consensus. This has
been shown to be a very appropriate method for
implementing guidelines in general practice.19

The 51 educational intervention papers covered a
wide variety of learning events based on general prac-
tice. The methodologies included 14 studies using
multiple educational strategies and 37 using single
strategies. Of these, seven studies did not succeed in
changing doctor behaviour. Useful lessons can be
learned from these studies with negative outcomes. For
example, one recent study found no effect from unso-
licited feedback on doctors’ prescribing behaviour, and
concluded that unsolicited and non-personalised feed-
back was ineffective.30 A similar but effective interven-
tion has been described by Winkens et al, the
difference being that the feedback to doctors was pre-
planned and personalised.31

A randomised controlled trial that tested a patient
centred approach to the care of patients with type 2
diabetes failed to produce sustained behaviour change
because the educational intervention was too com-
plex.32 The authors recommended the piloting of com-
plex educational interventions before embarking on
large studies.

A much quoted study of a multifaceted educational
intervention to improve doctors’ management of
depression and thus reduce suicide rates on the island
of Gotland near Sweden showed very positive early
results including a reduction in the suicide rate.33 A
3 year follow up study, however, showed that the
doctors’ management of depression had deteriorated
and that the suicide rate had returned to almost
preintervention levels.34 The authors stressed the
importance of reinforcing learning. Few studies in this
series of 69 did any follow up beyond 3 months.

A group learning approach was the main
educational methodology in seven studies. Moran et al
describe an interesting learner based group, which
was designed to help poorly performing general
practitioners.35 They were placed in a learning
group with 10 other doctors as controls. The group
met for 10 sessions. Follow up included clinical care,
preventative care, and the use of drugs at 6 and 18
months. The study subjects were initially scoring
much lower than controls but later improved
significantly during the continuing medical education
programme.

Two studies looked at the use of computers as a deci-
sion support aid36 and reminder system.37 Both studies
showed that the use of computers during consultations
could both initiate and maintain behaviour change.
These findings are similar to those of Grimshaw and

Russell who studied the factors leading to the dis-
semination and application of clinical guidelines in
practice.19

Why do doctors change their
behaviour?
In addition to the literature on doctor behaviour
described above, two recent studies shed further light
on why general practitioners change their clinical
behaviour. Allery et al used analysis of critical incidents
to study why doctors and consultants change their
clinical behaviour (for example, changes in therapeutic
management or use of investigations).38 They found
that most changes were brought about by a
combination of factors. Formal continuing medical
education was partly responsible for behaviour change
in only one third of cases. Organisational factors and
contact with other healthcare professionals were
equally important factors.

Armstrong et al studied why doctors change their
prescribing behaviour.39 They postulated three models
of behaviour change (box). These models have a face
validity but need to be tested more rigorously.

Evaluation of continuing medical
education for doctors
The most striking feature of this review is the lack of
robust evaluations of general practice based edu-
cational interventions. Of those who did produce “gen-
eralisable” findings, a very small proportion of the
evaluative studies were designed to test whether behav-
ioural change was sustained. Is this something to worry
about or does it simply reflect the problems inherent in
educational research and evaluation?

Grant funding for educational research is not easy
to obtain and evaluation can consume a lot of time and
resources.41T42The designers of educational pro-
grammes may prefer, therefore, to spend their limited
funds on developing and implementing educational
innovations rather than evaluating them. Educational
evaluation studies are not often published in general
readership journals. They are often rejected because
they are not sufficiently rigorous or are not deemed to
be of “general interest.” Controlled trials of educational
events are particularly difficult. There are often
problems finding appropriate control groups. Further-
more; evaluation studies are not easily generalised to
other settings because of the singular nature of each
learning environment.

Despite these difficulties, evaluation remains an
important part of the educational cycle. Widespread
dissemination of educational ideas is problematic with-
out it, and other workers may be reluctant to try inno-

Postulated models of behaviour change
• Accumulation model: when evidence exceeds a
threshold behaviour change is triggered
• Conflict model: behaviour is changed by a critical
event
• Continuity model: doctors who constantly
update their practice and are sensitive to outside
influences
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vations that have not been rigorously tested. Valuable
lessons from interventions with negative outcomes
may be lost.32 34

The way forward
Educators of doctors should take account of the litera-
ture on effectiveness of educational interventions as
described above. Guides to the planning and
evaluation of educational events are available.42 43

General practice educational activity should be
based on the work that doctors do. Standard (and
significant event) audits have been shown to be
effective strategies for behaviour change if they include
targeted feedback. This review has highlighted the
importance of building reinforcement strategies into
educational planning. Group and peer review type
interventions have also been shown to be feasible and
effective.

There are several very positive trends in continuing
medical education in primary care, which seem to
incorporate both adult learning principles and the
findings of the “what is effective in continuing medical
education” literature. Calman, for example, has
proposed that the present financially driven credit
based system in the United Kingdom be replaced by a
new approach in which continuing education, audit,
research, and clinical effectiveness are aligned in a uni-
fied educational strategy.44 The educational pro-
gramme as envisaged will be self directed, practice
based, and multiprofessional. There are similarities
between this proposed system and the quality
assurance and continuing education programme in
Australia.45 Much, however, of the adult learning theory
underlying these and other innovations has not been
adequately evaluated.2 These ground breaking pro-
grammes will be all the more valuable therefore if their
coordinating bodies establish rigorous and continuing
evaluation.

We thank Professor Janet Grant for sharing unpublished data
from a review of continuing professional development with us,
and Dr Jo Freeman for her helpful comments during the draft-
ing of the paper.

Competing interests: None declared.

1 Davis DA. Global health, global learning. BMJ 1998;316:385-9.
2 Grant J, Stanton F. The effectiveness of continuing professional development.

London: Joint Centre for Education in Medicine, 1998:1-53.
3 Towle A. Changes in health care and continuing medical education for

the 21st century. BMJ 1998;316:301-4.
4 Brookfield SD. Understanding and facilitating adult learning. London: Open

University Press, 1986.
5 Schon D. Educating the reflective practitioner. San Francisco, CA: Jossey Bass,

1987.
6 Boud D, Keogh R, Walker D. Reflection: turning experience into learning.

London: Kogan Page, 1985.
7 Fox RD, Bennett NL. Learning and change: implications for continuing

medical education. BMJ 1998;316:466-8.
8 Stanley I, Al-Shehri A, Thomas P. Continuing education for general prac-

tice. 1. Experience, competence and the media of self-directed learning
for established general practitioners. Br J Gen Pract 1993;43:210-4.

9 Levine HG, Moore DE, Pennington HC. Continuing education for health
professionals: developing, managing and evaluating for maximum
impact on patient care. In: Green JS, ed. Evaluating continuing education
and outcomes. San Francisco, CA: Jossey Bass, 1984.

10 Richards T. Continuing medical education. BMJ 1998;316:246.
11 Grol R. Comprehensive systems for quality improvement: a challenge for

general practice. Eur J Gen Pract 1997;3:123-4.
12 Davis DA, Thomson MA, Oxman AD, Haynes RB. Evidence for the effec-

tiveness of CME. A review of fifty randomised controlled trials. JAMA
1992;268:1111-7.

13 Davis D. Does CME work? An analysis of the effect of educational activi-
ties on physician performance or health care outcomes. Int J Psychiatry
Med 1998;28:21-39.

14 Oxman AD, Thomson MA, Davis DA, Haynes RB. No magic bullets: a
systematic review of 102 trials of interventions. Can Med Assoc J
1995;153:1423-7.

15 Davis DA, Thomson MA, Oxman AD, Haynes RB. Changing physician
performance: a systematic review of continuing medical education
strategies. JAMA 1995;274:700-5.

16 Lomas J. Teaching old (and not so old) docs new tricks: effective ways to
implement research findings. In: Dunn EV, Norton PV, Stewart M, eds.
Disseminating research, changing practice. Newbury Park: Sage, 1994.

17 Mittman BS, Tonesk X, Jacobsen PD. Implementing clinical guidelines:
social change strategies and practitioner behaviour change. Qual Rev Bull
1992;18:413-22.

18 Rogers C. Freedom to learn for the 80s. Ohio: Charles E Merrill, 1969.
19 Grimshaw JM, Russell IT. Effect of clinical guidelines on medical practice:

a systematic review of rigorous evaluations. Lancet 1993;342:1317-22.
20 Wensing M, Grol R. Single and combined strategies for implementing

change in primary care: a literature review. Int J Qual Health Care
1994;6:115-32.

21 Kerwick S, Jones RH. Educational interventions in primary care psychia-
try: a review. Primary Care Psychiatry 1996;2:107-17.

22 Wensing M, Van Der Weijden T, Grol R. Implementing guidelines and
innovations in general practice: which interventions are effective? Br J
Gen Pract 1998;48:991-7.

23 Singleton A, Tylee A. Continuing medical education in mental illness: a
paradox for general practitioners. Br J Gen Pract 1996;46:339-41.

24 Horder J, Bosanquet N, Stocking B. Ways of influencing the behaviour of
general practitioners. Br J Gen Pract 1986;36:517-21.

25 Tracey J, Arroll B, Barham P, Richmond D. The validity of general practi-
tioners’ self assessment of knowledge: cross sectional study. BMJ
1997;315:1426-8.

26 Sibley JC, Sackett DL, Neufeld V, Gerrard B, Rudnick KV, Fraser W. A
randomized trial of continuing medical education. N Engl J Med
1982;306:511-5.

27 Violato C, Marini A, Toews J, Lockyer J, Fidler H. Feasibility and psycho-
metric properties of using peers, consulting physicians, co-workers, and
patients to assess physicians. Acad Med 1997;72:82-4S.

28 Pringle M. Preventing ischaemic heart disease in one general practice:
from one patient, through clinical audit, needs assessment, and commis-
sioning into quality improvement. BMJ 1998;317:1120-3.

29 Pringle M, Bradley CP, Carmichael CM, Wallis H, Moore A. Significant
event auditing. A study of the feasibility and potential of case-based
auditing in primary medical care. Occasional paper of the Royal College of
General Practitioners. London: RCGP, 1995;70(i-viii):1-71.

30 O’Connell DL, Henry D, Tomlins R. Randomised controlled trial of effect
of feedback on general practitioners’ prescribing in Australia. BMJ
1999;318:508-11.

31 Winkens R, Prop P, Grol R, Kester ADM, Knotterus JA. Effect of feedback
on test ordering behaviour of general practitioners. BMJ
1992;304:1093-6.

32 Pill R, Stott NC, Rollnick SR, Rees M. A randomized controlled trial of an
intervention designed to improve the care given in general practice to
type II diabetic patients: patient outcomes and professional ability to
change behaviour. Fam Pract 1988;15:229-35.

33 Rutz W, Walinder J, Eberhard G, Holmberg G, Von Knorring AL, Von
Knorring L, et al. An educational program on depressive disorders for
general practitioners on Gotland: background and evaluation. Acta
Psychiatr Scand 1989;79:19-26.

34 Rutz W, Von Knorring L, Walinder J. Long-term effects of an educational
program for general practitioners given by the Swedish committee for
the prevention and treatment of depression. Acta Psychiatr Scand
1991;85:83-8.

35 Moran JA, Kirk P, Kopelow M. Measuring the effectiveness of a pilot con-
tinuing medical education program. Can Fam Physician 1996;42:272-6.

36 Johnstone ME, Langton KB, Haynes RB. Effects of computer-based clini-
cal decision support systems on clinical performance and patient
outcome. Arch Intern Med 1994;120:135-42.

37 Lobach DF. Electronically distributed, computer-generated, individual-
ized feedback enhances the use of a computerized practice guideline.
Proceedings of the American Medical Informatics Association annual fall sympo-
sium 1996;493-7.

38 Allery L, Owen PA, Robling MR. Why general practitioners and consult-
ants change clinical practice: a critical incident study. BMJ
1997;314:870-4.

39 Armstrong D, Reyburn H, Jones R. A study of general practitioners’
reasons for changing their prescribing behaviour. BMJ 1996;312:949-52.

40 Rolfe I, Pearson S, Henry R, Byrne K, Engels C, eds. Imperatives in medical
education: the Newcastle approach. Newcastle: Faculty of Medicine and
Health Sciences, 1997.

41 Carter AO, Battista RN, Hodge MJ, Lewis S, Basinski A, Davis DA.
Reports on activities and attitudes of organisations active in the clinical
practice guidelines field. Can Med Assoc J 1995;153:901-7.

42 Jolly B, Grant J. The good assessment guide. London: Joint Centre for Edu-
cation in Medicine, 1997.

43 Grant J. The good CME guide. London: Joint Centre for Education in
Medicine, 1998.

44 Calman K. A review of continuing professional development in general
practice: a report by the Chief Medical Officer. London: Department of
Health, 1998.

45 Salisbury C. The Australian quality assurance and continuing education
program as a model for the reaccreditation of general practitioners in the
United Kingdom. Br J Gen Pract 1997;47:319-22.

(Accepted 12 April 1999)

Education and debate

1279BMJ VOLUME 318 8 MAY 1999 www.bmj.com


