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Does good science make 
good medicine?

Incorporating evidence into practice 
is complicated by the fact that clinical 
practice is as much art as science

Nuala P. Kenny, MD

Résumé

LES TENDANCES DE LA PRATIQUE DES MÉDECINS varient considérablement, comme le dé-
montrent McAlister et ses collaborateurs en ce qui concerne la prise en charge de
l’hypertension (page 23). On a mis de l’avant de nombreuses raisons pour expli-
quer cette variation et l’écart par rapport aux données probantes scientifiques.
L’auteur est d’avis que les solutions doivent tenir compte de la nature des preuves
scientifiques, du rôle de la science dans la pratique clinique, du rôle du jugement,
de l’autorité professionnelle et du besoin d’éducation médicale continue. La pra-
tique diffère de la science : la science sert, mais son application à chaque patient
en particulier est fonction du jugement du médecin. L’analyse de la variation dans
la pratique devrait tenir compte de la formation initiale du médecin et de son ac-
quisition continue du savoir, de l’absence de mécanisme solide d’appui et d’exa-
men critique par les pairs et de l’abus de l’autorité du médecin.

The most recent CMA Leadership Conference, held Feb. 28 to Mar. 1,
1997, in Ottawa, focused on the links between health policy, clinical prac-
tice and good research information; the discussion was based on an as-

sumption that clinical decisions are driven by good science. However, even the
most cursory review of the literature shows that they are not. In this issue (page
23), McAlister and associates report on the investigative and prescribing practices
of a sample of Canadian physicians in the management of newly diagnosed hyper-
tension. They compare their results to the management practices recommended
in the guidelines of the Canadian Hypertension Society, and they conclude that
the recommendations, even the grade A ones, were generally not followed. This
finding confirms that there is considerable variation in practice among individual
physicians, even in the management of an important and common condition.
These well-recognized and often-justified variations need to be rigorously
analysed if physicians are to fulfil their primary obligation of bringing high-quality
scientific knowledge and technical skill to bear in serving the patient’s best interest.
This ethic of competence is an essential component of “good” medicine and the
unique contribution of the reform movement that developed the “Hippocratic tra-
dition.” Fears that evidence-based medicine will suppress the “art” in medicine
must be addressed. Divergence from the evidence-based standard of practice must
be justified. This justification requires empiric studies and an understanding of the
limits of the scientific method in clinical practice.

There have been many attempts to assess practice variation and to elucidate
the reasons for it through empiric studies focusing on geographic discrepancies,1

proximity to a medical school and availability of consultation by specialists,2 so-
cioeconomic factors in the population served,3 cost-effectiveness,4 use of guide-
lines and consensus statements5 and controlled and guided interventions.6 A ma-
jor review published a decade ago concluded that “there is a distressing distance
between health care knowledge in general and the practices of individual clini-
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cians for most validated health care procedures.”7 Al-
though empiric studies have provided more insight into
factors contributing to variations, we lack the precise un-
derstanding necessary for truly effective intervention.
Canadian researchers have been prominent in addressing
this question, yet their conclusion remains, as McAlister
and associates state, that “increased attention must be de-
voted to enhancing the implementation of guidelines and
evaluating their impact.” A key issue is where to focus this
increased attention. Some solutions will come from em-
piric data, but others may need to come from considering
the nature of scientific evidence, the place of science in
clinical practice, clinical judgement, professional authority
and the initial and continuing education of clinicians.

There are barriers to the use of good science by consci-
entious physicians. The National Forum on Health’s
Committee on Evidence-Based Decisions summarized
these barriers as lack of useful evidence, lack of consensus,
use of inappropriate evidence, lag time in diffusion and
uptake, overwhelming information, decisions not related
to health outcomes, differing and changing values, lack of
accountability, tradition and judgement, privacy and con-
fidentiality, and uncoordinated development of health in-
formation systems.8 Each of these barriers must be care-
fully studied before responding appropriately. Empiric
studies such as that by McAlister and associates play a cru-
cial role in identifying these factors and their effect on
practice. We also need some reflection on the underlying
realities in order to develop strategies that help physicians
to use evidence well.

The nature of scientific evidence

The key to understanding the ways good, available
science can be incorporated into clinical practice may
come from reflections on the nature of clinical medicine.

The first step in conceptualizing the relationship between sci-
ence and practice should be to reject the idea that practitioners
are merely slow scientists. Just as science is not practice, practice
is not merely applied science. . . . The good of biomedical re-
search is the advancement of knowledge. . . . In contrast, the
goal of practice is healing; it is particular and local in its nature.9

Science, as it is generally understood, and clinical prac-
tice move in opposite directions. Science moves from in-
dividual observations to generalizable theories and laws.
Clinical practice brings this generalized body of knowl-
edge to bear to benefit an individual. Science has a unique
and essential role in clinical practice. Clinical practice is
not a science but an endeavour that uses science. Good
science is necessary but insufficient for good practice.
Clinical practice interprets the hoped-for benefits and po-
tential harms discovered through science for a particular

patient. This interpretation is an essential component of
the clinical judgement that is central to practice. To rec-
ognize the central role of interpretation and judgement is
not to justify bad medicine; rather, it is to emphasize the
complexity of the question Why is good science not al-
ways incorporated into clinical practice?

Scientific data cannot be expected to guide most med-
ical decisions directly. There are not enough randomized
trials or epidemiologic studies; there are virtually no stud-
ies on appropriate ordering of tests. The randomized clin-
ical trial has become the gold standard but “the impact of
a randomized clinical trial is greatest when it can establish
a broad therapeutic principle.”10 It is a leap of faith to ex-
pand the results of a trial to a broad therapeutic principle.
Clinicians recognize this instinctively. The best drug, the
optimal dose and duration of therapy for a particular pa-
tient are not determined directly by a study involving a
large population. The size of most studies makes it ex-
tremely difficult to identify even a small number of the
patient factors that alter the benefits and harms in a given
patient.

Another difficulty arises from the Malthusian growth of uncer-
tainty when multiple technologies are combined into clinical
strategies. Take 2 technologies and they can be used in 2 differ-
ent sequences; take 5 and the number of possible sequences is
120. Furthermore, the elements in a clinical strategy are usually
tested in separate studies, leaving few data on the chains of con-
dition probabilities that link sequences of tests, treatment, and
outcome.11

Clinicians must take into account these variables as
they decide on a course of investigation and management.

The nature of clinical judgement

Judgement is central to clinical practice. Scientific
knowledge is not the only relevant knowledge; scientific
and biologic goods are not the only goods taken into ac-
count.

Within the medical culture, knowledge is commonly interpreted
as a matter that can be empirically verified by the scientific, bio-
medical method. This is considered synonymous with empirical
approaches, demanding any variable to be objectively observ-
able, isolated, and controlled, as implied in the biomedical para-
digm. . . . This paradigmatic monopoly continually extends its
territory, claiming legitimacy as the one and only valid epistemic
voice of medicine. However, the traditional medical epistemol-
ogy fails to represent medical knowledge adequately. The hu-
man interpretation which constitutes a considerable element of
clinical practice cannot be investigated from this epistemic posi-
tion.12

Clinical practice is both science and art. A component
of the art is assisting the patient to discern the benefits
and risks of harm inherent in every medical choice. After
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taking the initial clinical data and making observations,
physicians make judgements before taking clinical deci-
sions. Clinical judgement is poorly understood. In prin-
ciple, physicians use logical, linear reasoning in diagno-
sis, prognosis and recommendation of treatments. In
reality, this straightforward, logical process is the excep-
tion. Studies of clinical judgement confirm that practice
is essentially pattern recognition, the use of heuristics or
“rules of thumb,” and value judgement.13 The heuristics
can be those of the specialty or can be quite idiosyn-
cratic. The way new knowledge is formulated into
heuristics is poorly understood. Physicians also use per-
sonal experience in making judgements (“I had this one
case in which . . .”), but this method of judgement is no-
toriously selective; it is particularly affected by their ex-
perience of disaster or success.14

Therapeutic decision-making requires an assessment
of risk. Good or poor prognoses affect the decisions.
Survival probability and other such assessments are rela-
tively crude indicators. To determine the rational treat-
ment of any patient, a physician must specify the treat-
ment target, which may be the disease, the illness or the
predicament in which the patient suffers.15 Different
physicians may specify different targets for the same pa-
tient. They may choose a hard end point, such as death
or data on physiologic state, or a soft end point, such as
quality of life or patient satisfaction. Physicians decide
on targets and end points with each and every patient, in
the midst of all of these variables. They are often reluc-
tant to admit that nonscientific mechanisms guide most
care decisions.

Is uncertainty concerning the outcome 
a factor?

Another element that colours physicians’ judgement is
the uncertainty inherent in even the most carefully vali-
dated medical evidence as it applies to individual patients.

Since the effect of a given therapeutic intervention on a given
patient is always to some extent uncertain no matter how much
is known about the general characteristics of interventions of
that type, every therapeutic intervention is an experiment in re-
gard to the well-being of that individual patient. . . . Thus the
possibility of failure, and even of damaging failure, is linked,
conceptually — and not merely contingently — to the notion of
experimentation, and therefore to the practice of clinical medi-
cine.16

There are some legitimate reasons why guidelines
will always be just that — guidelines — and why clinical
practice will always contain an essential element of inter-
pretation and judgement. This does not mean that poor
science can be justified, but rather that good science,
with its benefits and harms, is not always chosen.

What are unacceptable variations 
in practice?

Acknowledging that evidence alone cannot guide clini-
cal decisions in many circumstances does not remove the
obligation of the profession to scrutinize the factors that
may justify physicians’ choice of bad science. We need to
pay particular attention to 3 factors: the initial and contin-
uing education of physicians, the lack of robust peer sup-
port and review, and the misuse of physician authority.

Initial and continuing education of physicians

The initial education of most physicians practising to-
day was didactic and fact-oriented. Ironically, this fact ori-
entation is inimical to the scientific enterprise and to the
skills of inquiry essential to science. Such education does
not help students develop skills for assessing and judging
new knowledge or managing uncertainty, and it depends
greatly on expert opinion. An element in physicians’ diffi-
culties in incorporating new information is clearly rooted
in their initial education. The standards for evidence have
changed markedly over the past 30 years; physicians’ abil-
ity to use evidence has not. Problem-based learning has
been initiated in most medical schools. Its long-term ef-
fects on lifelong learning behaviours and the incorpora-
tion of evidence into practice have not been assessed.

The continuing education of physicians has been er-
ratic and voluntary. Studies have shown that much contin-
uing medical education (CME) is not effective and that
most physicians do not participate in CME events regu-
larly.17,18 Participation in CME is usually required by insti-
tutions and organizations such as hospitals, not by the
profession. As the information age advances and the stan-
dard of evidence rises, physicians must develop CME that
is shown to result in positive outcomes for patients.

Lack of robust peer review and support

An essential component of professional autonomy is
peer review. However, there is no tradition of commit-
ment to continuing professional education and perfor-
mance review. In the face of the rapid developments in
science and technology such failure seems paradoxical.
The profession has tolerated bad science and poor clinical
judgement. The supposed collegiality of the profession is
not in evidence in support for colleagues in difficulty or in
critique of incompetent or unethical behaviour.

Physician authority and response to criticism

Physician authority for investigation and treatment de-
cisions has historically been almost absolute. Although
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systemic and institutional changes have limited this au-
thority to some degree in hospitals, office-practice deci-
sions are those of the physician alone. This authority has
clearly allowed idiosyncratic decisions, poor judgement
and disregard for new information and evidence. The
challenges to physician authority from the restriction of
resources and from the development of guidelines and
standards could serve as real stimuli to make the highest
quality of medical decisions. Conversely, they could create
an environment in which numbers, not patients, are
treated and in which the best interest of individual pa-
tients is subordinated to some statistical standard. Physi-
cians will determine the future direction of guidelines and
evidence. Either they will develop new strategies for the
incorporation of evidence into practice, demand the high-
est standard of practice from each other and support and
defend the clinical judgement that is at the heart of prac-
tice, or they will become fearful of evidence and guide-
lines, considering them restrictions on physician author-
ity. The decision is ours.
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