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Clinical practice and medical research: bridging
the divide between the two cultures

PENNY OWEN

SUMMARY. The failure of the results of many research
studies to be integrated into everyday clinical practice is
both well documented and much decried. In the writings on
why medical research and clinical practice have remained
separate cultures, two issues have not been sufficiently
debated. First, are medical researchers addressing the
problems that cause clinicians the most concern in their
consultations with patients, and secondly, are the results of
research studies being presented in a manner that clini-
cians can both understand and use? This discussion paper
highlights primary care clinicians' urgent need for informa-
tion on the predictive value of the symptoms and signs
seen in everyday clinical practice. Medical research has still
to provide this information, often leaving general practi-
tioners with inadequate predictive information on which to
make early diagnoses, for example, on whether a patient
with chest pain has a pulmonary embolus, or a child with
pyrexia and rash has meningococcal septicaemia. The for-
mat in which research information is commonly presented
is discussed; it has been shown that epidemiological terms
used in studies are impenetrable to most clinicians.
Additional ways of framing research information need to
be devised that present such research information in a nar-
rative format and numerical format, emphasizing the
effects of management decisions as well as diagnostic cat-
egories, and for use in individual consultations as well as
describing populations. Only then will clinicians be able to
integrate into their everyday clinical practice the potential-
ly valuable information provided by medical research.
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vice effectiveness; evidence-based medicine.

Introduction
ONE of the first key texts from the medical research com-
Jmunity that attempted to influence clinical practice in the

National Health Service was Cochrane's book Effectiveness and
efficiency: random reflections on health services published in
1972.1 In this, Cochrane described the concepts of effectiveness
(research results indicating the ability of a particular medical
action to alter the natural history of a particular disease for the
better) and efficiency (results obtained when this action is
applied in routine clinical practice). He acknowledged that
between these two concepts, that is, between the scientific meas-
urements based on his preferred technique of the randomized
controlled trial and measurements from everyday consultations,
there was a gulf that had been much underestimated. However,
his overall conclusion was that the workings of the clinical sector
of the NHS should be controlled by science, in particular by the
wide use of randomized controlled trials.
Twenty years on it has become clear that research trials con-
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ducted during this period have had little effect on clinical prac-
tice, making Cochrane's call for a health service controlled by
science appear too simplistic. In an assessment of the influence
of Cochrane's ideas, Alvarez-Dardet and Ruiz concluded that
despite the diffusion in medical journals of Cochrane's appeal
for more scientific evaluation of medical interventions, there has
been a lack of a wider impact of his ideas on clinical practice and
policies.2 This failure has been implicity acknowledged by the
Peckham Committee which was set up as the first stage in the
creation of a comprehensive research and development frame-
work for the NHS.3 This committee gave as its prime objective
that research and development should become an integral part of
health care, with clinicians coming to rely on the results of
research in their day-to-day decision making and longer term
strategic planning. From general practice, O'Dowd and Wilson
have noted that data from epidemiological or clinical trials have
not been translated into practice,4 while Charlton has asked why,
if the double-blind randomized controlled trial is such a powerful
technique for providing objective data, does medicine still rely to
a large extent on individual experience, opinion and unvalidated
treatment.5 Haines and Jones have discussed the unacceptable
delays in the implementation of many findings of research.6
From outside medicine the anthropologist Gordon has noted the
distance that has grown between researchers or producers of
medical knowledge and its users.7 For the future NHS there must
be concern that the relationship between purchaser and provider
will be based on research-derived outcomes that purchasers will
require of clinician providers, without any acknowledgement of
the divide that exists between clinicians and medical researchers.

So why have medical research and clinical practice remained
two separate cultures, and why does medical research not influ-
ence clinical practice in a manner suited to its undoubted poten-
tial value? Two issues will be discussed, neither of which has yet
been adequately aired in writings on this topic. First, has the
medical research community addressed the issues that predom-
inantly concern clinicians in their everyday work? Secondly, is
medical research presenting the information it discovers in a for-
mat that clinicians can understand and can use in consultations
with individual patients?

General practitioners' requirements from medical
research
Predictive information: symptoms and signs
For general practitioners the most difficult decisions continue to
centre around the identification of the patient with serious dis-
ease from among the many symptoms and signs presented by
patients each day: could this patient with chest pain have a pul-
monary embolus, this child with pyrexia and rash have meningo-
coccal septicaemia, or this patient with a headache have a sub-
arachnoid haemorrhage? As the classic job description of the
general practitioner put forward by the Leeuwenhorst group
makes clear, the aim is to formulate early diagnoses and to make
an initial decision about every presenting problem.8 It is there-
fore unfortunate that information derived from primary care stud-
ies is not available to support general practitioners in some of
their most difficult clinical work. Medical research has yet to
address in any meaningful manner what symptoms and signs
indicate in primary care: just how useful is a particular symptom
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at predicting a certain disease, which symptoms are not useful,
and which symptoms will rule out disease? That is, the predictive
values of symptoms and signs seen in general practice, apart
from a few exceptions,9"0 have yet to be researched. If the divide
between medical research and clinical practice is to be bridged, a
key task for medical researchers will be to provide this predictive
information on symptoms and signs to support general practi-
tioner decision making; by so doing they will begin to meet the
information requirements of primary care clinicians. Snow has
described how the scientific process has two motives: one to
understand the natural world, the other to control it."1 Similarly,
medical researchers should be able to provide the predictive
information that will help general practitioners control the out-
come of consultations, as well as providing an understanding of
the cause of disease. Sch6n has highlighted this dilemma of mov-
ing from the high, hard ground of research-based theory and
technique to the swampy lowland where situations are confusing
4messes', although Schon considered that in such swamps are
found the problems of greatest human concern.12

It is not yet clear whether this lack of research into predictive
information for general practitioners is being addressed by the
introduction in 1993 of the NHS research and development pro-
gramme.'3 This programme has a policy of centrally directed
research, with the agenda for research being that determined by
the funding body. Researchers are invited to apply for grants
within a stated framework of given research priorities. It is ques-
tionable whether the majority of funding bodies have compre-
hensive experience of the dilemmas of everyday general practice.

It is of interest that workers in the field of information techno-
logy have understood and stated that clinicians must be at the
centre of information management and technology strategies,
with priority being given to meeting the information needs of
clinicians.'4"15 A similar acknowledgement by funding bodies
and medical researchers that priority should be given to meeting
the information requirements of primary care clinicians in their
everyday work is now overdue.

Predictive information: clinical decisions and
management
The provision of predictive information both to assist and defend
general practitioners in their clinical decision making has
become even more imperative with the recent upward trend of
patients' expectations of the NHS, led by government emphasis
on consumerism.'6 One result of this policy is that patients now
expect their medical problems to be diagnosed at almost their
first presentation, and any failure to do so is the general practi-
tioner's failure. For example, they may expect the general practi-
tioner to diagnose meningitis at a child's first presentation with
symptoms and signs that are indistinguishable from those of an
upper respiratory tract infection. While clinicians will recognize
the difficulty of their task and make appropriate management
decisions, such as the use of time to observe the evolution of
symptoms and signs, patients are increasingly intolerant of such
an approach and may pressurize the clinician into inappropriate
management or may blame the clinician for a perceived failure to
make an early diagnosis. This rising tide of consumerism leaves
patients dissatisfied and doctors demoralized. If this situation is
not to deteriorate further then primary care clinicians require pre-
dictive information from research studies both to assist them in
their decision making and to explain why the early diagnosis that
the patient expected is not possible, supporting their explanation
with research information on the poor predictive value of symp-
toms and signs in early disease presented in primary care.
Further erosion of patients' faith in the clinical skills of primary
care doctors can only have a startling effect on both general prac-
titioners' and patients' use of secondary care services.

Workers in the United States of America have argued that
American academic medical centres, after a period of great
growth in size, research productivity and prestige, somehow
appear to be no longer good enough.'7 They write that it is as
though something went wrong on the way to the future; more is
demanded of research but not more of the same. They suggest
that medical research should have a much more direct relation-
ship with community needs and social policy, with the centres
taking on direct responsibilities for the nature, effectiveness and
cost of the delivery of medical care.

Communication issues
If the medical research community should decide to apply itself
to providing the predictive information that general practitioners
require to be better able to control the outcome of consultations
then the next issue that must be debated is that of the language in
which researchers present and communicate this predictive in-
formation to clinicians.

In his book Diffusion of innovations, Rogers acknowledges the
wide gap that exists in many fields, not just in medicine, between
what is known and what is actually put into use.'8 He defines dif-
fusion as the process by which an innovation is communicated
through certain channels over time among the members of a
social system. For him, communication is a process in which
individuals create and share information with one another in
order to converge or move towards each other in the meanings
that they ascribe to certain events; that is, communication is a
two-way process of convergence rather than a one-way linear act
in which one individual seeks to transfer a message to another.
Rogers highlights what he regards as one of the most distinctive
problems in the communication of innovations, namely that the
participants are often different from each other and simply do not
talk the same language.

Language barrier between the two cultures
Epstein has stated that until quantitatively oriented rule-makers
and qualitatively oriented clinicians leam to speak the same lan-
guage, prediction rules will have little chance of changing the
practice of medicine.'9 McLennan has suggested that statistics
should be collected according to the needs of the users rather
than just those of the collectors.20 This sentiment should be
extended to include the presentation of statistics that should also
meet the needs of the users, that is, the clinicians, and not just
those of the collectors, that is, the researchers.

It is therefore necessary to try to understand how the language
of medical research differs from the language of the consultation.
Until now researchers, with their gold standard methodology
remaining the randomized controlled trial, have expressed the
results of their studies in terms of populations, comparing one
group of patients with another, using rates, ratios and relative
risks. This is in clear contrast to the language of the consultation
which is that of the individual, where there are no groups, only
the single patient. Gifford, in a paper examining risk, discusses
the problems facing clinicians in the translation of epidemiologi-
cal knowledge about groups into practical knowledge of particu-
lar individuals.2' Tanenbaum has criticized the 'outcomes move-
ment' in the USA for its failure to understand that physicians can
never be certain how to relate research information to a particular
case, as each patient has his or her own individual and often
complex contextual circumstances.22 It will be necessary, if the
results of research studies are to influence doctors' clinical prac-
tice, for methods to be found to translate and present research
information in a format that can be used for individual patient
management decisions, in addition to describing the character-
istics of a population or a group of patients.
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It is surprising that this approach has not received more atten-
tion, given the well-documented problems clinicians have in
using statistical and epidemiological terminology. Eddy and
Billings have described the difficulties clinicians experience in
processing the numbers of probabilities necessary for medical
reasoning,23 while Feinstein has cautioned clinicians regarding
their often uncritical acceptance of statistical interpretations of
clinical events.24 Other workers have surveyed physicians and
found a poor understanding of terms such as false positive and
false negative rates, prevalence and incidence,25 while Casscells
and colleagues have found that only 18% of doctors were able to
give the correct answer to a question involving prevalence and
false positive rates, with the average answer overestimating the
likelihood of disease by a factor of 30.26 The usual response to
such findings has been to berate clinicians for not having mas-

tered the rudiments of biostatistics and decision theory,27 with
the implication that if only clinicians were more knowledgeable
about such matters the problem of the failure of study results to
be -integrated into clinical practice would be solved. However,
one of the basic notions underlying the currently fashionable
total quality management theory is that most workers are intrins-
ically motivated to try hard and to do well, with most flaws com-

ing from processes and not people.28 If this notion is accepted
then the thesis put forward in this present discussion paper, that
the failure in communication lies not with individual clinicians
but with the language of medical research which cannot be trans-
lated into the language of the consultation, becomes even more

attractive.

Possible solutions to the language barrier
Ways of breaking down this language barrier may be found by
analysing aspects of the consultation. Of particular interest are

the writings of Brody who has clarified the importance of nar-

rative in the consultation.29 He has argued that narrative asserts
the human meaning of events and that stories are essential as a

means of perceiving how scientific knowledge, in its generality,
can be applied to individuals, in all their particularity. From a

similar standpoint, Charon has emphasized the importance of
narrative knowledge, which is always particularized and seeks to
examine and comprehend singular events contextualized within
their own time and place.30 The translation of research language
into that of the consultation may therefore require a transfer from
the current numerical presentation to a narrative format.
A more radical approach to the problem of research results

being incongruent with the consultation, however, would be to

change the nature of the research itself. If it is accepted that one

of the key purposes of medical research is to inform the individ-
ual consultation, it could be suggested that the research should be
designed with this aim more clearly in view. That is, the research
questions asked and the methodology used would accept the
importance of the narrative of the consultation, together with
contextual considerations.

Another aspect of the consultation that may require greater

recognition is that of the overall low positive predictive value of
symptoms and signs in general practice, as a result of the high
prevalence of symptomatic discomfort and the low prevalence of
established disease.3' General practitioners use a variety of clin-
ical strategies to cope with these circumstances which of neces-

sity often have to bypass diagnostic decisions, for example the
use of management decisions, the exclusion of serious disease,
and the observing the evolution of symptoms and signs over

time. Dixon has provided a clear exposition of the reasoning
behind the clinical strategies that are used in primary care, when
doctors must often diagnose what things are not rather than what
they are and must make management decisions before, or instead
of, diagnostic decisions.32 It would assist primary care clinicians

if research information were provided in a format that recognized
and underpinned these clinical strategies, instead of the tradition-
al concentration on diagnostic categories, although these should
still be emphasized. Additional ways of framing research results
to allow them to inform individual consultations would also
assist clinicians in discussing this information with the patient.
The patient and doctor together could then decide how much
uncertainty they were prepared to accept in a certain situation,
and then make a jointly agreed management decision.

From medical research to clinical practice: an example
The following example is provided to illustrate how the results of
research may be presented to meet the needs of the clinicians as

well as those of the researchers. The example is from a study
investigating whether rectal examination provides any diagnostic
information in patients admitted to hospital with pain in the right
lower quadrant of the abdomen.33 Of the 1204 patients in the
study, 449 (37%) had appendicitis histologically confirmed. The
results of the usefulness of a number of physical signs were pre-

sented in the traditional format of odds ratios, for example the
sign of guarding was found to have an odds ratio of 3.07. This
format follows the principles previously identified in this discus-
sion paper, namely it is numerical, it compares one group of
patients with another and it concentrates on a diagnostic cat-
egory. It is also possible, however, to describe the study results
in a more clinician-friendly format using the principles described
in this paper. For example, the information provided on the use-

fulness of the sign of guarding could be reformatted to describe
how, in the study population, if patients with the physical sign of
guarding are operated on then one out of two of these patients
would be found to have appendicitis. That is, if the doctor oper-

ates on a study patient with guarding there is a one in two chance
that the patient will have appendicitis. Furthermore, if the doctor
decides not to operate on those study patients who do not have
guarding, then one in four of these patients will tum out to have
appendicitis. This presentation uses narrative as well as the numer-

ical format, it describes the results of management decisions as

well as looking at diagnostic categories, and allows the informa-
tion to be more easily related to individual patients as well as to
groups.

No comparable studies have been undertaken on the useful-
ness of physical signs in managing patients seen in primary care

with pain in the right lower quadrant of the abdomen, illustrating
how much work has yet to be undertaken by medical research if
it is to address in any meaningful manner what symptoms and
signs indicate in primary care. Correspondence following on

from the paper by Dixon and colleagues33 provided the informa-
tion that in a practice of approximately 7000 patients, 474 had
been seen in one year with a new problem of abdominal pain,
and six of these patients (1%) had had appendicitis.34 It was

emphasized that the usefulness of specific physical signs in a

hospital-based study where 37% of study patients had appendici-
tis could not be extrapolated to a primary care setting where 1%

of study patients had appendicitis.

Conclusion
It is suggested that medical research needs to be re-directed
towards understanding the particular difficulties of working in a

clinical environment where symptoms and signs have a low posit-
ive predictive value. Additional methods for presenting research
information need to be devised that are more clinician friendly,
that relate the information to individual patients as well as to
groups, that use a narrative together with a numerical presenta-

tion where possible, and that describe the results of management
decisions as well as emphasizing diagnostic categories. Only
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then will medical research begin to influence clinical practice in
a manner more suited to its undoubted potential value; clinicians
will be able to integrate the information provided by medical
research into their everyday clinical practice and be able to dis-
cuss such information with their patients.
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The tragedy of Yugoslavia

TWO American family physicians, concerned for the protection
of human rights in the face of interpersonal and political viol-

ence, tested their assumption that physicians can be uniquely use-
ful in the investigation of human rights abuses by joining a med-
ical mission to the former Yugoslavia in 1993. The purpose of the
mission as a whole was to investigate the effect of the war on chil-
dren, the medical aspects of human rights abuses and the violations
of medical neutrality. The visit lasted two weeks. One author went
to Croatia, the other to Bosnia. They visited and observed refugee
camps and hospitals, and interviewed refugee women and children
and officials in governmental and non-governmental organizations.

They had direct experience of the daily shelling of the main hos-
pital in Sarajevo and the great shortage of essential medical sup-
plies. Indirect evidence confirmed serious psychological damage
to a large number of refugee children, a suicide rate in adult
refugees seven times the norm, physical torture and arbitrary
shooting of groups of non-combatants.
The authors returned convinced that physicians have a special

role, first because they are perceived as impartial and caring, there-
by helping victims to report terrifying experiences; and secondly,
because detailed medical histories and physical examination can
provide the crucial link between alleged abuses and observed
injuries. The special contribution of family physicians is, first,
their flexibility that enables them to evaluate a wide range of situ-
ations in a short time in men, women or children; and secondly,
their awareness of physical, psychological and social problems, all
of which simultaneously afflict victims.
The moral obligation of physicians, as physicians, to investigate

and protect human rights is discussed sensitively in this paper.
I found this article interesting in itself, but also for personal

reasons. Two weeks before the Yugoslav civil war started, I
addressed and enjoyed what will prove likely to have been the last
medical conference attended by doctors from all seven parts of the
former confederation. Eighty years before that, my wife's parents
met for the first time as members of a Quaker ambulance serving
in Serbia in the first world war. They witnessed events no less bru-
tal than those described in this article and in all our newspapers.

JOHN HORDER
Past president ofthe Royal College of

General Practitioners

Source: Sonis J, Crane T. Family physicians and human rights: a case
example from former Yugoslavia. Fam Med 1995; 27: 242-248.
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