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Analysis of referral behaviour: responses
to simulated case histories may not reflect real
clinical behaviour

D C MORRELL

M 0 ROLAND

SUMMARY In an attempt to develop a measure of the refer-
ral behaviour of general practitioners, 21 simulated case

histories were constructed which presented between three
and six stages at which a decision was required whether
or not to refer a 'patient' to hospital. Twenty general practi-
tioners completed the case histories and their responses
were compared with their referral rates to outpatient depart-
ments. No significant correlations were found between the
doctors' responses to the vignettes and their actual referral
rates, and the repeatability of the vignettes was disappoin-
ting. The fact that the case histories appeared realistic to
the doctors who completed them was not reflected in ob-
jective measures of their validity. Simulated case histories
should not be used as a method of measuring doctors'
behaviour without establishing their validity and reliability.

Introduction
ONE of the problems in carrying out research into the ways

in which doctors make clinical decisions is that it is often
difficult to compare doctors' performance in real life situations.
One way round this problem is to construct simulated case
histories on paper. If the responses of doctors to these 'paper
patients' reflect their behaviour in clinical practice, then
simulated case histories or vignettes can be a valuable research
tool.

Performance on simulated case histories has been claimed to
reflect real clinical behaviour in a number of situations. Kirwan,
for example, found that assessment of disease activity in
rheumatoid arthritis in simulated case histories closely reflected
judgements made in clinical practice. ",2 Indeed, he found that
the responses to simulated cases appeared to correlate better with
doctors' actual behaviour than doctors' descriptions of their own
management policies.3

In a study of simulated case histories of patients with
respiratory disease, Howie found overall agreement between the
examinations which general practitioners said they would carry
out on the simulations, and those which they carried out in
clinical practice.4 Good agreement on management and
prescribing decisions was claimed by Chaput de Saintonage in
a study comparing paper simulations and real patients with otitis
media.5 However, the actual levels of agreement quoted in a
subsequent paper6 were quite low, and some participants ex-
pressed doubts about the validity of the simulations.
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In other situations, doubts have been expressed about the use
of simulated case histories as a valid reflection of clinical prac-
tice. Page and Fielding found that community pharmacists
responded differently to paper simulations than to actors who
portrayed the same simulations incognito.7 Goran and col-
leagues found that doctors collected more clinical information
about a single simulated case history relating to urinary infec-
tion, and were more likely to order investigations than they did
when faced with similar patients in real life.8 Norman and
Feightner found that the responses of medical students were dif-
ferent depending on whether the simulation was on paper or
presented by an actor,9 and Newble and colleagues suggested
that the poor performance on paper simulations of junior doc-
tors compared with medical students was evidence against the
validity of the simulations.10

In relation to referral behaviour, Kuyvenhoven and
colleagues'"'3 found a correlation between general practitioners'
performance on three simulated patients and referral rates.
However, these papers are difficult to interpret because the
behaviour which correlated with referral behaviour was a global
index of tendency to 'risk causing unnecessary harm' to the
simulated patients, and the method by which this was assessed
appears subjective and is not clearly described.

It is technically difficult to collect reliable data on the refer-
ral rates of a representative sample of general practitioners, and
it would therefore -be useful if it were possible to construct a
tool which could be used as a valid indirect measure of referral
behaviour. This paper reports an attempt to validate such a tool.
We developed simulated case histories with several stages at
which a decision was required whether or not to refer the pa-
tient to hospital. These were designed to measure the likelihood
that a general practitioner would refer a patient to hospital in
a given clinical situation. We looked for an association between
responses to these simulated case histories and actual referral
behaviour in a group of general practitioners with known rates
of referral. to hospital.

Method

Vignettes
A series of simulated case histories (vignettes) were constructed
in the following manner. Each vignette consisted of a series of
clinical descriptions, ranging from 15 to 50 words. The layout
of the vignettes was such that the responder could only see one
part of the case history at a time. After reading the first clinical
description, the doctors were asked to say whether or not they
would refer the patient to hospital. If a doctor marked 'yes', he
or she completed no further parts of that vignette, and moved
on to the next one. If he decided not to refer the patient at that
point, he tore off a strip of coloured paper to reveal the next
brief clinical description. He was then asked again whether or
not he would refer the patient to hospital. The total number of
steps in the vignettes ranged from three to six. The vignettes
covered a wide range of medical problems. In some vignettes
the 'patient' developed progressively more serious symptoms,
signs or investigation results as the case history unfolded. In
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others, the doctor completing the exercise was exposed to in-
creasing pressure from the 'patient' for referral.
A total of 23 vignettes were originally constructed. In pilot

studies it became apparent that the responses of doctors to two
of the vignettes were almost identical (for examDle a child who
fairly clearlv had meningitis on the first clinical description),
and these vignettes were omitted from the main study. In two
further vignettes, small alterations were made to the text after
the pilot studies in order to increase the complexity of decision
required (for example a man of 60 years old with severe central
chest pain was aged by 10 years to make him 70 years old). The
results reported in this paper therefore relate to 21 vignettes,
which contained a mean of around four steps at which a deci-
sion about referral was required. A typical vignette is shown in
Figure 1.
The vignettes were scored by adding up the number of steps

at which a doctor decided not to refer a 'patient'. and subtract-
ing this from the total number of steps in those vignettes. This
gave a scale in which doctors who tended to refer 'patients' early
received high scores and vice versa.

In addition to giving each doctor a score on all 21 vignettes,
three subscales were defined. These were: (1) the uncertainty
score, which was the score on those seven vignettes which were
characterized by substantial diagnostic uncertainty; (2) the life-
threatening illness score, which was the score on those 11 vig-
nettes where there was a clear possibility of life-threatening ill-
ness; and (3) the gatekeeper role score, which was the score on
those four vignettes where the doctor was under some pressure
from the 'patient' to refer illness which was unlikely to be serious,
but might be associated with discomfort or disability (one
vignette covered two areas). These subscales were defined by the
authors of the vignettes who independently made judgements
about which of the 21 vignettes were characterized particularly

Figure 1. Example of vignette to test referral behaviour (the doctor
is only able to see one part of the vignette at a time).
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by diagnostic uncertainty, by the possibility of life-threatening
illness, and by patient pressure for 'something to be done'. The
authors were in almost complete agreement about which vignet-
tes should contribute to each of the subscales, and they were
defined accordinelv.

Participants
Twenty doctors completed the 21 vignettes. Thirteen doctors were
principals in four Cambridge group practices, five were prin-
cipals in one south London group practice and two were trainees
in the London practice. Nineteen of the 20 doctors completed
the vignettes approximately one year later in order to measure
the repeatability of the simulations.

Referral rates
Two different methods were used to measure the actual referral
rates of the 20 participating doctors. Nine of the Cambridge
doctors worked in a practice where a separate file was kept of
all typed referral letters. The number of new outpatient referral
letters was counted over 12 months. The great majority of referral
letters from these doctors are typed, but no account could be
made of handwritten referral letters. In the remaining practices,
details of numbers of outpatient referrals were collected pro-
spectively over periods ranging from six to 12 months. Referral
rates were calculated by dividing the number of referrals made
by a doctor by the number of surgery consultations carried out
by that doctor during the specified time period. Home visits were
not included in the denominator as figures on visits were not
available for two of the practices.

In analyses involving correlation coefficients, a logarithmic
transformation of referral rates was carried out as the
distribution of referral rates was positively skewed.

Results
Without exception, the general practitioners found the vignettes
enjoyable to complete, and many commented that they seemed
realistic. In a few cases, general practitioners commented that
they had difficulty in completing a vignette because the course
of action taken by the 'doctor' in the vignette was not what they
personally would have chosen to do in that clinical situation.
There was a spread of scores on the vignettes which indicated
at least a two-fold variation in the doctors' behaviour as judg-
ed by overall scores and scores on the three subscales (Table 1).
However, there was a much larger, four-fold variation in the refer-
ral rates of the same doctors (Figure 2).

There was no significant association between the doctor's
referral rates and either overall vignette scores or scores on any
of the three subscales. The Pearson correlation between log
transformed referral rate and overall vignette score was only 0.17
(95%o confidence interval - 0.33 to + 0.67) and correlations

Table 1. Range of overall scores on the vignettes and subscale
scores for 20 general practitioners.

Gate-
Uncer- Life- keeper

Overall tainty threaten- role
score score ing score score

Mean score 37.9 13.7 25.1 7.0
Range 24-48 9-21 18-35 2-11
Maximum possible
range 0-107 0-36 0-58 0-21

Pearson correlation
coefficients between
vignette scores and
log referral rate 0.17 0.17 0.19 0.07
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Mrs M is 53. Her last normal period was six months ago. One week
ago she had what appeared to be a period. It was preceded by some
swelling and tenderness in her breasts. The bleeding was not pre-
ceded by sexual intercourse. Pelvic examination is normal and a
cervical smear is taken which is subsequently reported as normal.

DO YOU REFER?
No Yes

Three months later she has a
further episode of vaginal
bleeding, lasting five days,
which follows sexual intercourse.
Vaginal examination again
reveals no abnormality

DO YOU REFER?
No Yes

Six months later she has
another episode of vaginal
bleeding 'like a period'.
Again vaginal examination is
unrewarding

DO YOU REFER?
No Yes

One year later Mrs M has
had no further trouble apart
from the fact that she is
experiencing hot flushes
and some vaginal dryness on
intercourse
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Figure 2. Range of referral rates.

for the subscales ranged from 0.07 to 0.19 (Table 1). Thus, even
though the sample size in this study was relatively small, the
probability of vignette scores explaining a substantial proportion
of the variance in referral rates was very small.
The repeatability of the vignettes was disappointing. The mean

difference in scores between the two sets of vignettes completed
12 months apart was only 1.6. However, the standard deviation
of the difference was 5.1 and individual general practitioners'
scores varied by up to 12 points between the two sets of vignettes.
The correlation coefficient between the two sets of scores was
only 0.69, indicating that less than half the variance of one set
of scores could be explained by scores on the other set.

Discussion
Research on a number of aspects of general practice would be
greatly simplified if the behaviour of general practitioners could
be measured in simulated clinical situations rather than in real
life. Referral behaviour is only one example of this. In design-
ing the vignettes, we reasoned that if they were sufficiently
realistic, doctors' responses on paper might reflect the actual
decisions they made in clinical practice. Therefore, their responses
to a series of decisions about hospital referral would be related
to the actual rate at which they referred patients to hospital.
However, the results of this study lend no support to the idea
of using paper simulations for this purpose. There appeared to
be virtually no correlation between what the doctors said they
would do and what they actually did.

There are a number of possible explanations for this. First,
it could be that the construction of the vignettes was faulty. Had
more detailed information been given, for example by using
photographs or videotape, it could be that the doctors' responses
to the vignettes would more closely have represented what they
do in real life. In the study by Kuyvenhoven and colleagues,1'
each simulated case history contained around 1000 questions
and answers which the doctors could access, a much greater
number than in the present study. Alternatively, it could be that
the fault was defining the information available to the doctor.
It is known (in simulations at any rate) that doctors vary greatly

in the amount of clinical information which they use in mak-
ing decisions. 14"15 A format which allowed the doctors to select
information on which to base their referral decisions might have
been more closely related to real life. The fact that the doctors
in this study said that the vignettes felt true to life when com-
pleting them was clearly not a guarantee of their validity.
A second possibility is that the doctors chosen for this study

were too similar in their referral behaviour. Had it been pos-
sible to include doctors with referral rates which differed by a
factor of more than four, differences in behaviour on the vignet-
tes might have been apparent. The referral rates of the doctors
in this study were relatively low compared with those quoted
in national studies,'6 which would also suggest that they were
atypical. A further problem is that the case mix of problems
in the vignettes might not have adequately reflected the case mix
in the doctors' own practices.

Thirdly, it could be that the data in this study were collected
during periods which did not adequately reflect the doctors' real
referral behaviour. However, there is said in general to be con-
sistency of doctors' referral behaviour over time,'7 and the
periods of data collection in this study were sufficiently long
for the confidence limits of individual doctors' referral rates to
be narrow in relation to the observed range of referral rates.
There are therefore a number of possible explanations for the
lack of validity of the vignettes in this study. However, equally
disturbing was the poor repeatability of the vignette scores.
The studies quoted in this paper which have claimed to pro-

duce valid simulated cases have, on the whole been dealing with
well circumscribed clinical situations, for example which ex-
aminations to carry out on patients with respiratory symp-
toms,4 whether to prescribe for otitis media,5 and an index of
severity in rheumatoid arthritis.' The process of making a deci-
sion whether or not to refer a patient to hospital is much more
complex than these, and is likely to depend on factors such as
the availability of services, the clinical state of the patient, the
clarity of the diagnosis and pressure from the patient. It could
be that our attempts to include all these factors in short vig-
nettes was too simplistic.
The fact remains that, whatever the explanation, the vignettes

used in this study were neither valid nor reliable, despite con-
siderable care in constructing and piloting them. The doctors
found the clinical situations with which they were presented
realistic, but this should certainly not be taken as an indication
of validity in future studies of this type as we found no evidence
that responses to simulated case histories reflected real clinical
behaviour. Our results suggest that investigators wishing to make
use of simulated case histories should not do so without careful
measurement of their validity and reliability.
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