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Can the practice and science of medicine ever be reconciled? Several years
ago, The Lancet introduced a series of occasional duets entitled, ambi-
tiously, “science and practice.” The idea was to commission 2 writers to

review a subject — for example, Parkinson’s disease, heart failure, chronic renal
failure — in these constituent parts. Once the underlying biology and epidemiol-
ogy were set out, we thought, the practical aspects of management would natu-
rally follow. The series proved a failure and fizzled out through neglect. There
were technical difficulties, to be sure. Timing 2 review articles to run in parallel,
an exercise multiplied many times over for an elaborate series, required a logisti-
cal rigour beyond the juggling skills of the commissioning editor (me). But often
the 2 papers were so at odds with one another in style, approach, depth and inter-
pretation that it must have been hard for the reader to discern any connection be-
tween them at all.

Olli Miettinen, in his careful analysis of how physicians use evidence in their
clinical practice,1 tackles this issue head on. He invites us to separate evidence into
2 categories. First, there is specific evidence that comes directly from the patient:
symptoms, signs, results of investigations, age, risk profile and so on. Second,
there is general evidence that reflects the physician’s past experience with similar
patients in similar settings and an acquaintance with the available scientific litera-
ture on the subject. The coherent and convincing medicine that Miettenin de-
fends is one in which these types of evidence are applied systematically to diagno-
sis and treatment. But this project, by Miettinen’s own admission, is also destined
to fail. Of the grand utopian approach to medical evidence that he demands of
clinicians, he asks (and answers): “Does he or she possess the competence for it?
Does he or she have the time for this? Broadly speaking, no and no.”

Miettinen tries a different, and currently rather fashionable, tack. Is meta-analy-
sis the answer to the impossible diversity and complexity of evidence? Again, it
seems not: “In fact, trusting a ‘meta-analyst’ is more difficult for a practitioner than
trusting a practitioner is for a patient.” He goes on to take a swipe at those conduct-
ing large-scale programs of systematic reviews (within the Cochrane Collaboration,
for example) and at clinical professors whose experience remains “very narrow” and
“off-focus.” The prospects for relief seem bleak: “Enormous efforts and expendi-
tures have, thus, resulted in evidence which guides presumed experts to highly di-
vergent conclusions and leaves nonexpert readers to judge for themselves!”

I share some of Miettinen’s pessimism — his diagnosis of the problems facing
physicians is surely correct — but not all of it. We can do more to educate physi-
cians in the analytical2 and humanistic3 skills needed for a reflective clinical prac-
tice, although I readily admit that to do so will be a struggle. At the same time, I
believe that Miettinen, and others who have tried to build fanciful theoretical
structures for managing evidence,4 are making the problem far more difficult than
it really is. Indeed, the challenges Miettinen identifies (and perhaps too easily
gives up on) are yielding to persistent scrutiny. Clinical strategies and methodolo-
gies that link evidence to practice are making substantial progress.5-9

The skill that physicians lack above all is the ability to reason successfully. By
“to reason” I mean interrogating a clinical argument to discover its weaknesses or
the basis for its validity. Reasoning is not the skill of switching on a computer,
typing in a few key words and printing out several abstracts of randomized trials

Editorial

Éditorial

Dr. Horton is Editor 
of The Lancet.

Some of the ideas in this paper
were first presented at the 40th
annual meeting of the Council 
of Biology Editors, Philadelphia, 
May 3–6, 1997, and at the Third
International Peer Review Congress,
Prague, Sept. 17–21, 1997.

CMAJ 1998;158:245-9

ß See related articles pages 241 
and 243

CMAJ •AUG. 11, 1998; 159 (3) 245

© 1998  Canadian Medical Association



or systematic reviews. Yet this is precisely the approach
emphasized by advocates of evidence-based medicine and
clinical algorithms. Reasoning involves thinking critically
and logically about a particular proposition: why this pa-
tient with a stenosed coronary artery may require a stent,
why that patient with a stroke may require speech therapy.
What are the assumptions that underlie these clinical de-
cisions? How far does the available evidence stretch to in-
form the care of our patients? What are the potential
sources of error in the data we are drawing on? Evidence
without reasoning, if the reader will permit a personal
bias, is like iced vodka without lime juice. It is unpalatable.
Physicians are not trained to use a set of rules — a gram-
mar — to think effectively. One argument that I will con-
sider in detail comes from a randomized trial of a calcium
channel blocker in patients with hypertension.10 But first,
what is this grammar?

The nature of claims made in medicine

The analysis of arguments has traditionally been a
branch of formal logic. But whereas syllogisms are famil-
iar to philosophers they are unhelpful to physicians: dis-
cussions in medicine can rarely be reduced to the simple
logic of 2 premises forcing an unchallengeable conclusion
(as in, if A, then B; and if B, then C; therefore if A, then
C). On the contrary, medicine is an interpretive science.

Unfortunately, the literature on practical reasoning — a
systematic approach to judging the soundness of a clinical
argument — is sparse. Nevertheless, Stephen Toulmin11-13

has developed a method of reasoning that is pragmatic and
applicable to medicine. Toulmin is an English philosopher,
born in 1922, whose doctoral work concerned analyses of
ethical arguments. He seems quickly to have become disil-
lusioned with the use of mathematical logic in these less
certain fields of thought and went on to publish his origi-
nal ideas about practical reasoning in 1958.11

Toulmin identifies 6 structural elements in a sound
argument; these are shown symbolically in Fig. 1. Let us
take an obvious clinical example. An argument proceeds
from the grounds (a patient has a history of retrosternal
chest pain with shortness of breath, nausea and sweat-
ing) to a claim (the most likely diagnosis to consider is
acute myocardial infarction). The warrant authorizes the
argument (my personal clinical experience, combined
with my medical education and an erratic reading of the
literature, teaches me that central chest pain is a com-
mon presentation of an acute infarct). The backing for
an argument aims to establish the warrant: that is, how
reliable is the evidence used to authorize the argument?
(In this case, how reliable is my personal experience, my
medical education, and the textbooks and research that I
have studied?)

The qualifier represents the force, strength or degree
of certainty attached to my claim. (What else could be
causing chest pain? A pulmonary embolus?) The rebut-
tal sets out the conditions that might disprove my claim
(a normal electrocardiogram or no changes in cardiac
enzymes). A Toulmin diagram could easily be incorpo-
rated into the patient record.

Though simple, this example shows how Toulmin’s
method makes explicit the mental procedures needed to
get us from the grounds to a claim (Fig. 2). The claim
may be about the presence of a clinical sign, the investi-
gation that is most likely to reveal a diagnosis or the best
treatment to give. By clearly defining the grounds 
for making the claim, Toulmin’s approach calls on us 
to examine critically the most important part of an argu-
ment — namely, the warrant, the sources of evidence
that lead one to connect grounds (evidence) to claim.

Proponents of evidence-based medicine, and even its
critics such as Miettinen, have rightly drawn attention to
the importance of applying epidemiological principles to
clinical practice. But clinicians know that successfully
and fully implementing this approach depends on having
time and staff — resources that are in short supply in
most clinical settings today. However, Toulmin’s simple
yet systematic scheme for questioning claims made dur-
ing patient care is achievable.

His scheme is also useful in the reading of scientific pa-
pers. The Systolic Hypertension in Europe (Syst-Eur)
Trial was a multicentre randomized controlled trial in-
volving 4695 patients with isolated systolic hypertension.10

Patients were randomly assigned to receive either a cal-
cium channel blocker or placebo. The claim made in the
summary of the trial report was that “[a]mong elderly pa-
tients with isolated systolic hypertension, antihypertensive
drug treatment starting with nitrendipine reduces the rate
of cardiovascular complications.”

The grounds for this claim were that among patients
who received nitrendipine blood pressure was reduced by
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Fig. 1: Toulmin’s geometry for a sound argument. G =
grounds, Q = qualifier, C = claim, R = conditions of rebuttal,
W = warrant, B = information backing the warrant.

G although Q, C

unless R

on account of B

because W



23/7 mm Hg, whereas among those who received placebo
the reduction was 13⁄2 mm Hg. This fall in blood pres-
sure diminished the risk of stroke and sudden death. The
warrant explaining how one gets from the grounds to the
claim is familiar — namely, that the way to show whether
nitrendipine has any clinically significant effect is to con-
duct a randomized trial. The backing explains why. A
properly powered randomized trial is the best method we
have to investigate the efficacy of any intervention, since it
minimizes random and systematic errors. The strength of
the argument is modified by the qualifier, which is mea-
sured according to those random and systematic errors.

So far, Toulmin’s method has enabled us to explore the
internal validity of the argument — in this case, with re-
spect to the type of study design and its inherent strengths
and weaknesses. But one element that is frequently for-
gotten, or even wilfully ignored, in critical appraisal is the
external validity of a study. Toulmin’s rebuttal covers this
common and debilitating omission. Inclusion and exclu-
sion criteria that were initially documented in the meth-
ods are now brought back to frame the final argument. A
full Toulmin diagram for the Syst-Eur trial is shown in
Fig. 3. In this study, the exclusion criteria were extensive,
severely limiting the generalizability of the results. The
emphasis on external validity or generalizability is the
main strength of Toulmin’s philosophy.

Comment

Toulmin’s method of practical reasoning permits the
clinician to test a claim about the management of a pa-

tient and the meaning of findings reported in a research
paper. Applied to any clinical decision, this streamlined
and more pragmatic approach to handling evidence in the
consultation involves 4 simple steps.

First, establish the warrant. Given the available infor-
mation about the patient and the claim being made in
the light of that information, why do I think this claim is
justified? (Experience? A published study?)

Second, clarify the backing. How reliable are these
justifications? Could they be wrong? Can I find any bet-
ter justification? (Through a literature review?)

Third, qualify the claim. How certain is my claim?
What sources of error could jeopardize its validity?

Finally, define the conditions for rebuttal. What evi-
dence would refute or rule out my claim? Can I find
such evidence?

The process of questioning our claims and assumptions
in clinical decision-making is part of a recent interpretive
turn in medicine,14 one that stands in opposition to evi-
dence-based medicine. Indeed, the phrase “evidence-based
medicine” has come to represent, however much its advo-
cates have retreated from their initial extreme positions, an
intolerant attitude of mind that is scornful of the value of
evidence not drawn from a randomized trial or a meta-
analysis. Being a good physician involves far more than an
appeal to best evidence. The fact is, evidence-based medi-
cine is better suited to the classroom than to the clinic. 

Nevertheless, interpretive medicine has its own as-
sumptions that also need to be made explicit before too
much is claimed on its behalf. Several principles govern
the project to study medicine as an interpretive practice.
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Fig. 2: A Toulmin diagram for the presentation of a patient with chest pain.

A 56-year-old man
presents with 
retrosternal chest pain.

Although there are other
causes of chest pain, . . .

. . . acute myocardial 
infarction is the most
likely diagnosis.

This diagnosis could be
called into question if the
electrocardiogram and
cardiac enzyme levels 
are normal.

This collective knowledge
is internally consistent and
reproducible.

Chest pain, according to 
my experience, training 
and reading, is a common
presentation of acute 
myocardial infarction.



1. Any statement, whether made orally on a ward round
or in writing in case notes or a research paper, is part
of a rhetorical process.15 A spoken or written utter-
ance contains information, and the aim of passing on
that information in a medical setting is to persuade
someone else to consider or believe the point of view
expressed by the speaker or writer.

2. The elements of this interpretive process are, first,
reading or listening; second, responding immediately
to what one has seen or heard; and third, pausing to
analyse that information critically.16 By separating
these 3 parts, one can see all too clearly the need for
time both to read and to think about the available ev-
idence, as well as the skills to produce good criticism.

3. What follows from this emphasis on the clinician as a
reader of texts (the patient’s record, a research paper)

is a view of the task of being an effective physician as
similar to that of being an effective reader.17 In par-
ticular, we need to think about how to enhance read-
ing and appraisal skills in medicine.2,3 And we must
place more weight on understanding the limits of
generalizability in our clinical experience and the re-
search we read. A further role for the physician as
reader is to find ways to draw together information
from these various sources to make valid claims.18

These principles take us well beyond the self-imposed
limits of evidence-based medicine. A reliance on evidence
alone forces us to stop too soon in our clinical reasoning.
The working out of an interpretation involves performing
a transformation on each link in the chain of reasoning
(Fig. 4). Toulmin’s method discloses these transformations

Horton

248 JAMC • 11 AOÛT 1998; 159 (3)

Fig. 3: A Toulmin diagram for the Systolic Hypertension in Europe Trial.

In a trial of nitrendipine
involving 4695 patients
with isolated systolic 
hypertension, those who
received the drug had
lower blood pressure and
a lower risk of stroke and
sudden death than those
who received placebo.

On the basis of this 
significant finding, and
allowing for random and
systematic errors, . . . 

. . . nitrendipine is an 
effective means of 
controlling blood pressure
and reducing cardiovascular
complications in patients
with isolated systolic 
hypertension,

provided that the patients
have these characteristics:
• age over 60 years
• systolic blood pressure

160–219 mm Hg
• diastolic blood pressure

<95 mm Hg.

However, there is no 
evidence to support such
treatment in patients with:
• hypertensive retinopathy
• heart failure
• history of stroke or 

myocardial infarction
• creatinine levels 

>180 µmol/L.

A properly powered 
randomized trial is the most
error-free method of 
determining the efficacy of
an intervention.

A clinical trial of nitrendipine
would be expected to show
whether the drug had any
clinical benefit.

Fig. 4: The transformative steps from data to interpretation.

Data

Gathering
descriptions,
findings and
figures.

Information

Processing these
raw data into more
manageable units,
e.g., by statistical
testing.

Evidence

Selecting elements
of this analysis to
build an argument.

Argument

Making a claim
and then 
establishing it.

Interpretation

Reading, responding to
and criticizing that 
argument.



and provides practical rules — a grammar — for inter-
preting the validity of medical claims. The way in which
evidence is selected, assembled and generalized to pro-
duce an argument deserves closer attention. Because all
claims depend on judgement about what evidence is rele-
vant and what is not, Toulmin’s approach might help to
avoid serious biases in argumentation. The argument is
the fundamental unit of medical thought. The good
physician needs to have the critical eye of a good reader.
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