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What is the evidence that postgraduate teaching in
evidence based medicine changes anything? A systematic
review
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Abstract
Objective To evaluate the effects of standalone versus
clinically integrated teaching in evidence based
medicine on various outcomes in postgraduates.
Design Systematic review of randomised and
non-randomised controlled trials and before and after
comparison studies.
Data sources Medline, Embase, ERIC, Cochrane
Library, DARE, HTA database, Best Evidence, BEME,
and SCI.
Study selection 23 studies: four randomised trials,
seven non-randomised controlled studies, and 12
before and after comparison studies. 18 studies
(including two randomised trials) evaluated a
standalone teaching method, and five studies
(including two randomised trials) evaluated a clinically
integrated teaching method.
Main outcome measures Knowledge, critical
appraisal skills, attitudes, and behaviour.
Results Standalone teaching improved knowledge
but not skills, attitudes, or behaviour. Clinically
integrated teaching improved knowledge, skills,
attitudes, and behaviour.
Conclusion Teaching of evidence based medicine
should be moved from classrooms to clinical practice
to achieve improvements in substantial outcomes.

Introduction
The knowledge and skills needed for critical appraisal
of literature and practice of evidence based medicine
(EBM) are often taught through standalone courses
and workshops in classrooms away from clinical prac-
tice. An early (and now out of date) review showed that
in these educational interventions, gains in knowledge
were poorer among postgraduates than undergradu-
ates.1 Without reinforcement in subsequent practice,
even the modest knowledge gains from such courses
are likely to deteriorate over time. Postgraduate and
continuing education received in this way is unlikely to
lead to any meaningful changes in clinical care. In
theory, teaching and learning that is integrated into
routine practice should bring greater benefits.

We examined the effects of postgraduate teaching
in EBM and explored the effect of the teaching meth-

ods (whether standalone or integrated into clinical
practice) on various outcomes.

Methods
We searched Medline, Embase, ERIC, Cochrane
controlled trials Register (CCTR), Cochrane database
of systematic reviews (CDSR), database of abstracts of
reviews of effects (DARE), Health Technology Assess-
ment database (HTA), Best Evidence, Best Evidence
Medical Education (BEME), and Science Citation
Index (SCI) using the following search terms and their
word variants: “evidence”, “critical”, “appraisal” or
“journal club” combined with “AND” to “teach$”,
“learn$”, “instruct$”, or “education”. We also searched
reference lists of known systematic reviews.1–4 The final
electronic search was conducted in April 2004.

We included studies that evaluated the effects of
postgraduate EBM or critical appraisal teaching
compared with a control group or baseline before
teaching, using a measure of participants’ learning
achievements or patients’ health gains as outcomes.
Learning achievement was assessed separately for
knowledge, critical appraisal skills, attitudes, and
behaviour.

We excluded studies on teaching of EBM in under-
graduate education. We graded the quality of the
evidence in these articles as either level 1 (randomised
comparison) or level 2 (non-randomised studies). We
could not use meta-analysis because of the obvious
heterogeneity in features, quality, and assessment tools
in individual studies. We weighted our conclusions by
quality of methods.

Results
The literature search identified 42 potentially useful
citations. We examined the full manuscripts of all of
these citations and identified 23 articles relevant for
inclusion in our review. Of the 19 articles that we
rejected, 15 examined populations unsuitable for our
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review (for example, undergraduates or non-medical
staff), two examined an unsuitable intervention (for
example, the effect of dissemination of EBM guidelines
rather than teaching of EBM), and two were reviews of
primary studies already included in our review. For
details of the included studies please see bmj.com. Of
the 23 included studies, four were level 1 and 19 were
level 2, comprising seven non-randomised controlled
studies and 12 before and after comparison studies.

Eighteen studies, including two level 1 studies,
evaluated a standalone teaching method. Five studies,
including two randomised trials, evaluated an inte-
grated teaching method in which training of EBM was
in real time clinical ward rounds, or in sessions based
on real and current patient encounters in wards and
clinics.

Does knowledge improve?
Of the 23 studies, 17 assessed knowledge (fig 1). The
weight of evidence, including the evidence from the
three randomised trials that reported on this outcome,
indicated an improvement in knowledge from both
teaching methods.

Do critical appraisal skills improve?
Nine of the studies assessed critical appraisal skills (fig
1). The only randomised trial that reported this
outcome in the standalone group did not find an
improvement. Of the six non-randomised studies that
reported this outcome in the standalone group, three
found an improvement. On the other hand, both the
studies, including a randomised trial, which reported
skills as an outcome in the integrated teaching group
found an improvement. Therefore, on balance, there is
weak evidence that standalone courses improve
appraisal skills and good evidence, including evidence
from a randomised trial, that the integrated approach
leads to gains in appraisal skills.

Do attitudes change?
Six studies assessed change in attitudes, three each in
both teaching groups (fig 1). In the standalone
teaching group the three studies, including a
randomised trial, did not find a change in attitudes. In
the integrated teaching group, however, all studies,
including one randomised trial, found an improve-
ment in attitudes. Therefore there is compelling
evidence that teaching integrated into clinical practice
changes attitudes about the role of EBM or critical lit-
erature appraisal in medicine, and a standalone
approach does not.

Does behaviour change?
Fourteen studies assessed the outcome of behavioural
change after EBM or critical appraisal teaching, includ-
ing four randomised trials, two in each teaching group
(fig 1). The two randomised trials in the standalone
group found no change in behaviour, and both
randomised trials in the integrated teaching group
observed an improvement in behaviour. These
findings from the randomised evidence were found to
be consistent with the findings of the non-randomised
studies, with four of seven studies in the standalone
group not showing a change in behaviour and all three
non-randomised studies in the integrated teaching
group showing benefit. The improvements noted in
behaviour included changes in reading habits and
choice of information resources, as well as substantial
outcomes such as changes in management of patients
and guidelines.

Do patients’ health outcomes improve?
None of the studies evaluated health outcomes. As the
integrated teaching approach showed that it was possi-
ble to change behaviour, however, this holds the
potential for improving health outcomes.

Study design
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Fig 1 Changes in knowledge, skills, attitude, and behaviour after
critical appraisal skills or EBM teaching, grouped by quality of
studies. Data presented as 100% stacked bar chart with numbers
inside bars indicating number of studies that provided information
for a particular outcome (see bmj.com for details of each study)

Information need

Standalone
courses

• Learner receives topic from course organisers
• Lack of clinical context

Use of information
• Information is quickly forgotten
• It cannot be easily retrieved when required

Teaching and learning
• Knowledge and skills taught in
 hypothetical case scenarios
• Practicalities of practising EBM
 cannot be grasped

Reinforcement of learning
• In the absence of a clinical context,
 acquired knowledge, if retained, is
 seldom applied
• There is no active strategy to
 remove barriers at workplace

Information need

Integrated
teaching

• Learner identifies a real clinical problem
• Evidence is sought actively

Use of information
• Information is directly relevant to practice
• If stored electronically or included in local
 guidelines, can be easily retrieved when required

Teaching and learning
• Knowledge and skills learnt while
 solving real clinical problems
• Ward round, journal clubs, and case
 discussions all used to learn how to
 incorporate evidence

Reinforcement
• Practical use of acquired knowledge
 and skills
• Resolution of clinical problems
• Barriers are identified and dealt with

Fig 2 Reasons why integrated teaching may achieve better outcomes than standalone
teaching
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Discussion
To our knowledge, a comparison of the effects of stan-
dalone versus integrated teaching in critical appraisal
skills and EBM has not been done before. In addition
to not making the distinction between standalone and
integrated courses,2–4 several existing reviews have gen-
erally considered undergraduates and postgraduates
together. There is empirical evidence, however, that the
outcomes of teaching EBM markedly differ between
undergraduates and postgraduates, with smaller gains
in knowledge among the postgraduates.1 Moreover,
adult learning theory suggests that the determinants of
learning in the two groups are different, with
postgraduate learning tending to be driven by self
motivation and relevance to clinical practice, whereas
undergraduate learning is generally driven by external
factors such as curriculum and examinations.5 This
suggests that effectiveness of educational interventions
in teaching critical appraisal skills and EBM should be
evaluated separately for postgraduate and continuing
education, which we have done.

Studies examining the effectiveness of educational
interventions may suffer from various weaknesses.
Even a randomised controlled study, which is generally
regarded as the optimum method for settling
questions of effectiveness, is not immune to many of
these weaknesses. These weaknesses include difficulty
with standardising the educational intervention(s),
contamination between the two arms of a study, inabil-
ity to blind the study participants and the teachers
from the educational intervention(s) leading to
selective cointervention, and finally difficulty with
measuring outcomes due to the lack of valid and
reliable assessment tools. Some of these factors make
randomised trials unfeasible in educational settings,
thus necessitating other designs such as non-
randomised controlled and before and after studies.
We included all three designs in our review.

We have shown that while standalone teaching and
integrated teaching are both effective in improving the
knowledge base, it is clinically integrated teaching of
EBM that is likely to bring about changes in skills, atti-
tudes, and behaviour (fig 2).

The purpose of EBM is to integrate best research
evidence with clinical skills and patients’ values and
preferences.6 Teaching EBM should not only equip
practitioners with knowledge and skills but also foster
their attitudes and encourage the practice of EBM. This
is because the ultimate aim of improving care could
not be achieved with changes in knowledge and skills
alone—it would also require changes in attitudes and
behaviour. Critical appraisal and EBM teaching that is
integrated into clinical practice seems more effective in
improving such substantial outcomes including behav-
ioural changes. Teachers of critical appraisal and EBM
should aim to bring teaching out of classrooms into
the clinic, but this will require a greater effort.
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Summary points

Critical literature appraisal and evidence based medicine (EBM) can
be taught through standalone courses or through instructional
methods that incorporate teaching into routine clinical care

Several randomised and non-randomised studies have evaluated the
effects of teaching EBM to postgraduates

Both standalone courses and integrated teaching improve knowledge

Improvements in skills, attitudes, and behaviour, however, come
about when teaching is integrated into clinical practice; standalone
courses bring about no change

It is important to incorporate EBM teaching into clinical practice, but
this would require a sustained effort well beyond standalone
instruction

Corrections and clarifications

Systematic review of the relative efficacy of non-steroidal
anti-inflammatory drugs and opioids in the treatment of
acute renal colic
An oversight during our complex ELPS (Electronic
Long, Paper Short) system resulted in several
errors in the numbering of the reference list of the
abridged version of this paper by Anna Holdgate
and Tamara Pollock (12 June, pp 1401-4).
References cited within the text or figures as 4, 12,
21, 23, 25-28, 30, 31 and 33 link in fact to
references listed as 2, 9, 15, 17, 19-22, 24, 25, and
27 respectively. The referencing in the full version
of this paper (on bmj.com) is correct.

Tobacco companies aimed to keep smokers hooked, court
told
A lapse of concentration during the editing of this
news article by Anne Harding led to the wrong
name being attributed to the attorney for the Philip
Morris tobacco company (2 October, p 757). The
attorney’s name is Ted Wells, not Ted Morris.

Minerva
The editing and proofreading processes of the
seventh item (4 September, p 580) let Minerva
down when, at a late stage in production, a spelling
error in the word urethras was “corrected” to
ureters. The published version therefore appeared
to suggest that Minerva believed not only that a
urinary catheter is passed through a ureter rather
than the urethra, but also that ureters are longer in
boys than in girls (they are not - the urethra is
longer, though).
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