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Can students learn clinical method in general practice? A
randomised crossover trial based on objective structured
clinical examinations
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Abstract
Objective: To determine whether students acquired
clinical skills as well in general practice as in hospital
and whether there was any difference in the
acquisition of specific skills in the two environments.
Design: Randomised crossover trial.
Subjects and setting: Annual intake of first year
clinical students at one medical school.
Intervention: A 10 week block of general internal
medicine, one half taught in general practice, the
other in hospital. Students started at random in one
location and crossed over after five weeks.
Outcome measures: Students’ performance in two
equivalent nine station objective structured clinical
examinations administered at the mid and end points
of the block: a direct comparison of the two groups’
performance at five weeks; analysis of covariance,
using their first examination scores as a covariate, to
determine students’ relative improvement over the
second five weeks of their attachment.
Results: 225 students rotated through the block; all
took at least one examination and 208 (92%) took
both. For the first half of the year there was no
significant difference in the students’ acquisition of
clinical skills in the two environments; later, however,
students taught in general practice improved slightly
more than those taught in hospital (P = 0.007).
Conclusions: Students can learn clinical skills as well
in general practice as in hospital; more work is
needed to clarify where specific skills, knowledge, and
attitudes are best learnt to allow rational planning of
the undergraduate curriculum.

Introduction
There is an international move towards community
based undergraduate medical education.1 2 In Britain
half of medical schools have some primary care input
into teaching clinical skills3; most new curricula will
have a substantial increase in community based teach-
ing. This change reflects the “primary care led NHS”4

that is having a profound impact on delivery of health
care5 and on undergraduate education. However, com-
munity based teaching is no cheaper than hospital
based teaching,6 has some specific disadvantages,
including geographical dispersal of tutors making

quality control difficult,7 and results in considerable
travel costs to students.8

Most evaluations of community based teaching
have concentrated on ascertaining student or faculty
perceptions of its educational value.9-11 Using an objec-
tive structured clinical examination, Satran et al found
equal acquisition of clinical skills,12 but in their study
both community and hospital based students were
taught by paediatricians and only two of the
examination stations were patient based. There is little
evidence on whether students taught in general
practice can acquire their clinical skills as well as those
taught in hospital. This study was designed to address
this question.

Methods
The subjects were all first year clinical students at Uni-
versity College London Medical School during the
academic year 1995-6. The school has a traditional
medical curriculum with two years of basic science fol-
lowed by three years of clinical medicine. After a four
week introduction to clinical skills at the beginning of
the first clinical year, students were randomly divided
into four groups. Each group started with a different 10
week block (covering general medicine; surgery; medi-
cal specialties; and geriatrics, rheumatology, and ortho-
paedics) and rotated through all four blocks during the
year. The block under study here (general medicine
based at the Whittington Hospital) consisted of two
five week attachments, one in general practice and one
in hospital. Students were randomly allocated to start
either in hospital or in the community and changed
over after five weeks.

The intervention: hospital and general practice
based teaching
The five weeks in general practice—the “medicine in
the community” clerkship—at the Whittington was
designed to replace a traditional hospital clerkship and
is described elsewhere.8 Both hospital and general
practice attachments shared common aims but the
teaching structure was different (see box). For example,
as in most medical schools, the contracts of senior aca-
demic and NHS staff are unspecific about teaching
commitments, whereas the general practitioners were
paid specifically to provide protected teaching time.
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Trial design and outcome measures
As well as determining whether students acquired their
clinical skills as well in the medicine in the community
attachment as in the hospital attachment we also
wanted to see whether there was any difference in the
acquisition of specific skills in the two environments.

The outcome measure was students’ performance
in two parallel nine station objective structured clinical
examinations (P and Q, see box) given to all students at
five and 10 weeks. In the first and third blocks students
had P followed by Q, and in the second and fourth
blocks they had Q followed by P. Two different exami-
nations were used to promote test security, to minimise
learning effects within the design, and to maximise the
number of cases used, thus optimising the potential for
detecting differential skill acquisition, overall, in the two
environments. The disadvantage of using two examina-
tions was that it was impossible to equate P and Q until
after the first two blocks.

Stations lasted 7 minutes and, except for two on
data interpretation, each used a trained standardised
patient. Stations were chosen to reflect problems found
in both hospital medicine and general practice; all but
two had been developed and validated over the previ-
ous five years. These two, on acute medical problems,
were written by a consultant physician in consultation
with a general practitioner. Examiners were drawn
from senior hospital physicians and general practice
tutors. Most were engaged in first year teaching; all
others were experienced examiners in objective struc-
tured clinical examinations. Checklists, unavailable to
students, were used for marking.

The performance of the students in hospital or com-
munity blocks could be directly compared at the five
week point for each of the four blocks throughout the
year; subsequently their improvement over the second
five weeks could also be determined by subtracting the
five week score from that at 10 weeks. This was possible
because the balanced design cancelled out any differ-
ences due to differential difficulty of the examinations.

Analysis of data from the first two blocks suggested
that examination Q was slightly harder than P and that
this was due to a hard station in Q and an easy one in P.
In particular, all students scored so highly on the ascites
station that there was no room for improvement. There-
fore the same two examinations were used for the final
two blocks, but with both photograph stations removed
and the two blood test stations used each time.

Results were analysed using SPSS 6.1 for Windows.
Firstly, data from each of the four blocks were analysed
to compare the effect of the two locations at the five week
point. Total mean scores and mean scores for each skill
domain were compared using the t test for unrelated
groups. Subsequently improvements between 10 week
and five week scores were analysed using analysis of cov-
ariance, a statistically equivalent variant of a design used
by Ali et al13 and Nyquist et al14 to compare two groups
in a balanced crossover design. In this analysis blocks 1
and 2 and blocks 3 and 4 were combined to use fully the
balanced nature of the design.

Results
A total of 225 students rotated through the medicine in
the community firm in the study year. All took at least
one objective structured clinical examination, and 208

(92%) took both. Table 1 shows the results of a direct
comparison of mean scores for the hospital and com-
munity groups at five weeks for blocks 1 and 2. Table 2
displays the equivalent data for blocks 3 and 4. Table 3
shows the incremental improvement in the two groups
over the second five weeks of the attachment for each
of the four blocks. In Table 1 total examination scores
were higher for hospital students on examination P1
and for community students on examination Q2, but
only the latter reached statistical significance. These
differences were due partly to performance on the
interpretation domain and to isolated differences on
individual stations, but not to other skill domains.
There were no consistent differences between loca-
tions. There were no such differences for later groups,
apart from one on data interpretation.

Aims of the attachment

Both hospital and general practice attachments aim to enable students to
acquire:
• the basic clinical skills of history taking, physical examination, and
communication skills
• sufficient knowledge to understand and apply these clinical skills
• appropriate professional attitudes

Structure of teaching in the two sites
Hospital
• 4-6 students per firm

• 5 firms
• Firms had students throughout
the year
• Students clerk and present
available patients
• Patients seen on wards or in
outpatients
• Teaching by senior NHS and
academic staff and junior doctors
• 1:1 or 1:2 teaching in outpatients
(once a week on average)
• 2 × 1 hour tutorials per week
• All senior staff offered five half
days of training in teaching
methods, variably taken up

• Teaching accepted part of job

General practice
• 2-6 students per general practice
tutor
• 20 tutors/practices
• Most tutors took students for
alternate firms
• Students clerk and present
specially selected patients
• Patients seen in their homes or in
the surgery
• Teaching by tutor only

• 1:1 or 1:2 teaching in booked
surgery (once a week on average)
• One 3 hour seminar per week
• All tutors offered rolling
programme of training in teaching
methods (6 evenings per year); 60%
attendance in study year
• Tutors applied for teaching post;
undertook to provide 4-6 hours
protected teaching time per week

Contents of examinations P and Q

Skill domain
History taking

Physical examination

Communication skills
Data interpretation

P
Acute severe
breathlessness
Transient ischaemic
attack
Rectal bleeding

Respiratory system
Peripheral nervous
system: arm
Diabetic foot
Hypertension
Ascites (photographs)

Thyroid function test
(hypothyroid patient)

Q
Acute severe chest
pain
Chronic obstructive
airways disease
Irritable bowel
syndrome
Cardiovascular system
Peripheral nervous
system: leg
Cranial nerves
Asthma prophylaxis
Rheumatoid arthritis
and osteoarthritis
(photographs)
Full blood count
(microcytic,
hypochromic anaemia)
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Further analysis combined the first two and last two
blocks in separate anlayses. This showed that students’
improvement over the second five weeks, using the first
examination as a covariate, was not significantly different
between learning locations for the first two blocks
(P = 0.128) but was significantly better in the community
than in hospital for the last two blocks: mean
improvement in score 6.6 (95% confidence interval 3.4
to 9.8) for the community attachment and 1.7 ( − 1.3 to
4.7) for students studying in hospital (P = 0.007). Further
analysis of scores broken down into skills showed that
this was due to improved examination skills in the com-
munity students (mean improvement: community 4.23
(2.38 to 6.08), hospital 0.26 ( − 1.5 to 1.94; P < 0.002)).
These data represent a difference between locations of

about 3%-10% on five weeks’ experience as measured by
performance in the examination.

In addition, mean scores for all students for each
examination showed gradual improvement over the 40
weeks. After equation of the examinations, scores
showed a significant monotonic linear trend
(P < 0.001). The increase over the last 20 weeks was
about 10%. In other words, five weeks training in the
community attachement, for experienced first year
clinical students, was worth about the equivalent of 10
to 20 weeks of average clinical experience in terms of
performance in the examination.

Discussion
The results suggest that, overall, students acquire their
clinical skills as well, if not better, in general practice as
in hospital. This appears to be true for all the skill
domains tested. In particular, examination skills
improved more for experienced students in commu-
nity locations. Generally students’ clinical skills contin-
ued to improve throughout the year. The spread of
results around the mean diminished throughout the
year, so it is possible that there is a ceiling effect: given
the sort of experience provided in the first clinical year,
students can only progress so far.

The method was specifically chosen to sample as
wide a range of skills as possible within a balanced
design. Its strengths include the randomisation of
students both to the order in which they took the four
blocks making up the first year and, once on the medi-
cine block, to starting in either community or hospital
medicine. The crossover design allowed both for direct
comparisons of students taught in the two venues and
for pre- and post-exposure testing, a design which has
been widely favoured as a method of assessing efficacy
of skills teaching.13-17 The comparison group is both
plausible and fair: the medicine in the community firm
was expressly designed to replace a traditional hospital
medical clerkship and its brief was to teach the same
core clinical skills as those students learn in hospital.
The outcome measure, an objective structured clinical
examination, is a recognised and widely used method
for testing clinical skills18 in undergraduate and
postgraduate settings.19 20 The sample size in this study
is large enough to detect educationally important
differences. Although longer objective structured clini-
cal examinations are needed before inferences about a
single student can be made, we were interested in
group performance, which is adequately determined
by this number of stations.

Potential weaknesses in the design include the small
number of stations in each skill domain, which limits
the power of the study to determine comprehensively
whether specific skills are acquired better in either
location. The crossover design minimised the impact of
varying ability in different groups, but it was not
possible to control for this altogether. Previous work
has shown that test security is not necessarily a problem
with objective structured clinical examinations,21-23 and
that under appropriate circumstances, replicated in this
study, repetition of stations throughout the year does
not jeopardise the validity of the examination.24 25

Stations were chosen to reflect problems that the
student might encounter in either hospital or general
practice, but it is possible that the problems tested

Table 2 Comparison of mean scores of students on objective structured clinical
examinations (OSCE) taught for their first five weeks of blocks 3 and 4 in either general
practice or in hospital

Skill domain

OSCE
and

block

Mean score (95% CI)
P

valueGeneral practice Hospital

History taking (max score 60) P3 40.5 (38.4 to 42.6) 39.9 (38.2 to 41.6) NS

Q4 41.1 (38.9 to 43.3) 42.0 (40.0 to 44.0) NS

Physical examination (max score 60) P3 42.9 (40.3 to 45.5) 41.0 (38.9 to 43.1) NS

Q4 46.2 (44.3 to 48.1) 46.4 (44.6 to 48.2) NS

Communication skills (max score 20) P3 13.1 (12.3 to 3.9) 14.0 (13.0 to 15.0) NS

Q4 13.4 (12.4 to 14.4) 13.3 (12.2 to 14.4) NS

Data interpretation (max score 40) P3 19.3 (17.5 to 21.1) 22.0 (20.1 to 23.9) 0.04

Q4 23.2 (21.8 to 24.6) 24.0 (22.5 to 25.5) NS

Total score (max score 180) P3 115.8 (110.0 to 121.6) 116.9 (112.2 to 121.6) NS

Q4 123.9 (120.0 to 127.8) 125.8 (121.8 to 129.8) NS

Students who took OSCE P3 (n=57) had had 24 weeks of clinical experience (4 weeks’ introductory course,
10 weeks’ surgery, and 10 weeks’ medical specialties) while students who took OSCE Q4 (n=55) were on
the last block of the year.

Table 3 Incremental improvement in total scores on the objective structured clinical
examination (OSCE) for the two groups over the second five weeks of their attachments

Block Basis of improvement

Mean improvement (95% CI)

P valueGeneral practice Hospital

1 Q1 - P1 (t test) 5.4 (0.12 to 10.8) 2.0 (−3.0 to 7.0) NS

2 P2 - Q2 (t test) 25.1 (18.2 to 32) 29.3 (22.6 to 36) NS

1 and 2 Balanced analysis of covariance 17.35 (12.35 to 22.35) 13.68 (9.04 to 18.32) NS

3 Q3*-P3* (t test) 7.4 (2.4 to 12.4) 3.5 (−0.7 to 7.7) NS

4 P4*-Q4* (t test) 5.5 (1.9 to 9.2) −.33 (−4.4 to 3.8) 0.041

3 and 4 Balanced analysis of covariance 6.61 (3.4 to 9.8) 1.7 (−1.3 to 4.7) 0.007

*OSCEs P and Q modified as described in the text

Table 1 Comparison of mean scores on objective structured clinical examinations
(OSCE) of students taught for their first five weeks of blocks 1 and 2 either in general
practice or in hospital

Skill domain

OSCE
and

block

Mean score (95% CI)
P

valueGeneral practice Hospital

History taking (max score 60) P1 37.8 (36.2 to 39.4) 39.9 (38.2 to 41.6) NS

Q2 38.4 (36.4 to 40.4) 36.6 (34.3 to 39) NS

Physical examination (max score 60) P1 35.9 (33.0 to 38.8) 36.6 (33.3 to 40.0) NS

Q2 45.0 (41.8 to 48.2) 41.7 (39.9 to 43.5) NS

Communication skills (max score 20) P1 12.0 (10.8 to 13.2) 12.4 (11.7 to 13.2) NS

Q2 10.2 (9.4 to 11.0) 10.1 (9.3 to 10.9) NS

Data interpretation (max score 40) P1 24.4 (23.0 to 25.8) 26.9 (25.4 to 28.3) 0.02

Q2 21.0 (19.4 to 22.6) 17.4 (15.5 to 19.4) 0.007

Total score (max score 180) P1 110.1 (106.1 to 114.1) 115.9 (111.7 to 120) NS

Q2 114.6 (109.2 to 120.1) 105.9 (101.3 to 110.6) 0.02

Students who took OSCE P1 (n=56) had had a four week introductory course before their medical
attachment; students who took OSCE Q2 (n=54) had had the four week introductory course plus 10 weeks
of a surgical attachment.
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favoured students who had learnt in one or other
setting. The apparent validity of the examination is
enhanced by the steady improvement of student
performance throughout the year. Examiners were par-
tially “blinded” as no information was given on students’
prior experience. Any potential bias from examiners
preferentially marking students known to them was
minimised through drawing examiners from both
settings and using structured marking sheets and would
have been limited to scores from one station.

These data support current efforts to redistribute
resources from traditional locations for student learning
to the community. It is necessary to determine which
specific knowledge, skills, and attitudes are best acquired
in the community, which are best acquired in hospital,
and which can be equally well acquired in either
environment given appropriate, well structured, and
adequately resourced teaching. Further work is also
needed on which teaching methods optimise student
learning in all settings. Only then can we progress to
rational planning of new curricula and provide students
with well structured teaching and an optimum balance
between hospital based and community based learning.

We thank all the general practice tutors and consultant
physicians at the Whittington Hospital for their hard work as
examiners and Terri Charrier for organising the examinations.
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A quarter centenary
A full man

As it has ceased to be a vocation, medicine has progressively
become a life long study, and in the headlong revolution there is
a danger that continuing medical education will concern itself
solely with but one facet of the student life. In his first volume of
essays, published in 1597, Francis Bacon (1561-1626) averred that
studies served for private delight, for ornament in discourse, and
ability in judgment and practical affairs, but he shrewdly warned
that too much time spent over them can result in sloth.1

Studies perfect natural abilities and are themselves perfected by
experience; wise men use them in the light of their own daily
observations, and they read not to contradict and confute but to
weigh and consider other men’s opinions. “Some books are to be
tasted, others to be swallowed, and some few to be chewed and
digested: that is some books are to be read only in parts; others to
be read but not curiously; and some few to be read wholly, and
with diligence and attention.”

But book learning isn’t everything. “Reading makes a full man;
conference a ready man; and writing an exact man. And

therefore, if a man [should] write little he had need of a great
memory; if he confer little he had need have a present wit; and if
he read little he had need have much cunning to seem to know
that [which] he does not.”

Indeed, studies pass over into a man’s character. Furthermore,
just as bodily ills are relieved by appropriate exercises, defects of
the mind, and he cited a variety of examples, “may be wrought
out with fit studies.” Bacon expanded these thoughts in the
Advancement of Learning in 1605, but his essay “Of Studies” is a
marvel of compression rarely equalled and seldom if ever
surpassed. Judicious ornament shuns ostentation, but keeping up
with the medical literature to sustain ability must not preclude the
delight of extracurricular reading.

C S Breathnach, emeritus professor, Dublin

1 Bacon F. Selections. Matheson PE, Matheson EF, eds. Oxford: Clarendon Press,
1958:16,33,103-5,108-14.

Key Messages

+ Students can learn clinical method as well in general practice as in
hospital

+ This supports efforts to redistribute resources from traditional
learning locations to general practice

+ More work is needed to determine which specific skills, knowledge,
and attitudes are best acquired in each location.
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