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‘‘Evidence based medicine’’ (EBM) is often seen as a scientific tool for quality improvement, even though its
application requires the combination of scientific facts with value judgments and the costing of different
treatments. How this is done depends on whether we approach the problem from the perspective of
individual patients, doctors, or public health administrators. Evidence based medicine exerts a
fundamental influence on certain key aspects of medical professionalism. Since, when clinical practice
guidelines are created, costs affect the content of EBM, EBM inevitably becomes a form of rationing and
adopts a public health point of view. This challenges traditional professionalism in much the same way as
managed care has done in the US. Here we chart some of these major philosophical issues and show why
simple solutions cannot be found. The profession needs to pay more attention to different uses of EBM in
order to preserve the good aspects of professionalism.

T
he costs of health care have been escalating for decades.
Lately, the speed of this development has become harder
to accept as it has greatly outpaced the growth of the

national economy in many countries. The multiple reasons
for this trend include the growth in expensive technologies
and increasing demand for services fuelled by a complex
mix of social changes—for example, improved levels of
education, the commodification of medicine, and the general
medicalisation of life.

There is also rising demand for quality improvement and
quality control in health care. Some of the equally complex
social developments underlying this are the increasing
autonomy, rights, and knowledge of patients; commodifica-
tion of the doctor patient relationship towards a provider
client relationship; declining trust in professionalism and
professional judgment; greater trust in statistical research;
and less toleration of medical error. These trends affect the
different parties involved in health care—patients, doctors,
and administrators or payers—differently, and can lead to
conflicts of interest.

It has also become commonplace to argue that increasing
resources will not necessarily produce any good if not spent
effectively.1 Thus, when more money is promised for health
care, it is done on the condition that it can be proved that the
money is spent on effective interventions. This trend has
created an unprecedented need for the medical profession to
explicitly justify its actions in both medical and economic
terms. Evidence based medicine (EBM), or the whole
outcomes movement,2 is a central tool in this process of
increasing the accountability of medicine.

Cost control and quality improvements are often combined
in practical health care development—to get better for less is
an obvious ideal for health care administrators. Even if,
however, this might be logical and practical on the admin-
istrative level, for individual patients and doctors it is often
the cause of much of the confusion that surrounds both EBM
and rationing. We argue that this confusion of costs and
quality has made it difficult for doctors to foresee and react to
the changes EBM implies for the whole profession.

EVIDENCE BASED MEDICINE
The definition of evidence based medicine is ambiguous, and
the term acquires different meanings in different contexts.
This leads to confusion, because the explicit definitions
provided do not match all the uses of the term in practice.
Commonly, EBM is defined in a generally positive and
individualistic way that emphasises the importance of out-
comes and states, more or less, that a doctor makes his/her
decisions according to the best available knowledge, and that
this knowledge is acquired by the best possible empirical
scientific methods.2 3 Evidence based medicine represents an
empiricist mode of thinking in medicine.4 Definitions of this
type have undoubtedly been of great practical significance in
improving medical care and research. They complicate the
discussion about the outcomes movement, however, by being
vague in factual terms but clear in moral meaning. A critique
of EBM—for example—can be interpreted as being against
the best interests of patients and thus against traditional
medical ethics. As EBM has become a politically influential
doctrine, however, a rational discussion of all sides of EBM is
long overdue for the medical profession. Attempts to cover
real dilemmas with sarcasm5 might not facilitate a balanced
and useful debate.

Definitions: epistemological and practical EBM
It appears helpful to separate two partly overlapping uses of
EBM:2 first, as an epistemological term setting the hierarchy
and the gold standard of medical knowledge (epistemological
EBM), and second, as a term describing the optimal way to
practise medicine (practical EBM).

The central focus of epistemological EBM is to emphasise
the probabilistic knowledge acquired via clinical trials, ideally
double blind randomised controlled trials (RCTs), over other
forms of knowledge—for example, intuition, clinical author-
ity, and pathophysiological theories. The main tool of
epistemological EBM is systematic review of available
scientific evidence. Systematic reviews are—or in theory
can be simplified as—factual statements: A (condition) + B
(treatment) = X (outcome) with probability of p.
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Practical EBM, on the other hand, describes a certain
optimal way to practise medicine. The central tools of
practical EBM are clinical practice guidelines (CPGs) that
are—or, again, can be simplified as—recommendations: if A,
do B.

In practical EBM the epistemological and practical compo-
nents are combined: if A, do B, because X will follow B with
probability p.

Epistemological and practical EBM are commonly con-
fused, and both are simply called ‘‘EBM’’. This confusion has
serious consequences. We emphasise that EBM matters only
when applied to practice, and thus the debates around
epistemological EBM are only relevant in connection with
practical EBM. Thus, by CPGs we always mean EBM CPGs,
that is guidelines that are related in some way to the
principles of evidence based medicine. (In theory, guidelines
could, of course, also be totally arbitrary, or politically or
culturally dictated.)

Practical challenges of EBM
There are several practical challenges facing EBM, and many
approaches to solving them. Some of the challenges are:

N possible quality problems in finding and summarising
available evidence

N lack of relevant and clear evidence in many areas of
medicine

N the fact that research populations are often more homo-
geneous than actual patient populations

N the impossibility of conducting double blind RCTs in all
fields of medicine

N the impossibility of including in scientific research all
possible clinical details that might be relevant when
treating individual patients

N the importance of non-medical knowledge in creating
guidelines—for example, patient, practitioner, and orga-
nisational preferences, or cultural, social, political, and
economic factors—that may render otherwise commend-
able guidelines inapplicable.6

Despite attempts to diminish the practical problems of
EBM, some theoretical problems remain that cannot be
resolved by empirical research. These theoretical problems
affect the solutions to the practical challenges listed above,
although to differing extents. We consider four priority issues
that arise when moving from scientific results to CPGs: the
nature of evidence; the interpretation of evidence; the
consideration of costs; and the application of CPGs in
practice. We hope our relative lack of discussion of some of
the uncontroversially positive aspects of EBM is excused, as
we feel they are generally better covered in the literature.

What is evidence in EBM
An important question about the definition of EBM is
whether there is an evidence based medicine solution to all
medical problems. If the answer is yes, EBM means the
currently best available knowledge—even if this might be
‘‘only’’ professional intuition.3 If the answer is no, EBM
denotes a certain level of quality of knowledge—for example,
a specified methodological quality of scientific studies, or a
small enough p value of their results. If this quality is
exceeded, the knowledge can be called evidence. Both
interpretations of the term, but especially the former, also
explain why EBM is a positively evaluative concept with
powerfully attractive properties. The former interpretation,
although more true to the ideas of the founders of the EBM
movement, risks the meaningful use of the term EBM, as it
easily becomes synonymous with good medical practice
which should be the obvious ethical norm. We think

following evidence has always been important to good
medical practice—at least in theory, if not always in practice.

The literature around EBM has an abundance of clear
hierarchies and methods for grading the quality of evidence,
but it deals less with the question of evidence versus non-
evidence. This is understandable for several reasons. First,
this problem cannot be thoroughly resolved using the
methods of empirical science. Second, for the individual
patient or doctor it might appear irrelevant. Medicine on an
individual level is pragmatic, and what matters is that
patients are treated in the best possible way—that is,
according to the best available knowledge. Third, since the
methodological ideals of EBM are statistical and inductive,
we can never have totally failsafe knowledge even if we know
the results of relevant high quality RCTs. The best we can
have are increasing probabilities of certain outcomes.

In practice, however, the division between evidence and
non-evidence must always be drawn—and this should be
done explicitly—because it has important practical and
political implications. First, clinicians rarely base their actions
on raw scientific data, but for practical reasons rely on
textbooks, reviews, meta-analyses, or CPGs, where the
question of the evidence threshold has usually been resolved.
Second, knowledge about a subject is sometimes so poor that
the doctor might opt for doing nothing instead of basing his
or her actions on guesswork (emphasising the maxim ‘‘first,
do no harm’’ over the possibility of benefit.).7 Third, public
health administrators increasingly claim to rely on EBM
when searching for evidence of the cost effectiveness of a
treatment. If there is no such evidence, it should not be
financed, and professional intuition is rarely regarded as
evidence in these debates. The same is true of individual
patients’ own experiences, opinions, and preferences.

This link between economics and health policy complicates
the definition of evidence. For most medical practice a
hierarchy of evidence would be sufficient, but this is not so
for public health policy. It can be argued that limiting the use
of EBM to situations where there is evidence of a certain
quality would give the term a clearer meaning by differ-
entiating it from vague ‘‘good medical practice’’. We argue
that this shift of meaning has already happened, and that it
will have important practical and ethical consequences. One
simple reason for this is that some fields of medicine are
more difficult to research than others, due to methodological
or economical limitations.

The interpretation of evidence
The definition of evidence is important, as discussed above,
because it illustrates the struggle between patients, scientists,
doctors, and public health administrators over the inter-
pretation of scientific results and how to decide the proper
goals of medicine. This conflict marks what we might think
of as the second, political phase of EBM, which differs from
the first phase where EBM is advocated as a purely medical
endeavour for the equal good of all. In some respects this is a
comparable and related development to that surrounding the
rationing of health care, —for example, Holm (1998)8.
Political should encompass ethical values, but it is possible
that ethical considerations are subordinated to political and
economic aims.

Evidence can be interpreted in many ways, partly because
the knowledge we acquire through clinical trials, especially
the RCT, is statistical in nature (meaning that the results are
based on effects observed on populations). In combination
with the selection of study variables, outcome units, and level
of statistical significance, this inevitably leads to uncertainty
in dealing with individual patients. Despite this rather
obvious shortcoming, however, it is also true that the desire
for certainty in medicine and the minimisation of clinical
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variance (differences in treatments between patients, doc-
tors, and areas) have been important driving forces of the
EBM movement from the beginning.4 9

Statistical uncertainty, individuals, and public
health
The explanation for this anomalous state of affairs is that the
uncertainty created by statistical results is less an issue for
public health administrators than for individual patients and
doctors. To say that results of clinical studies are statistical is,
of course, a simplification, because different types of
statistical results can be very different in their theoretical
and clinical implications.10 We consider two central examples
to illustrate the point.

First, it is common that we know with a great certainty
(small p value) that a treatment is effective for a certain
percentage of patients. In other words, when a certain
number of patients (‘‘number needed to treat’’, NNT) is
treated, one patient will benefit. For the individual patient
and physician the situation is uncertain: there is no way of
knowing whether the patient will benefit. For the public
health administrator, however, there is little uncertainty: if
there are enough cases, the consequences of the treatment on
the population can be estimated and resource implications
calculated.

Second, it is common with new, experimental treatments
that we have positive but uncertain results from clinical
studies. This means that results are promising but it is
possible that they are created by chance—that is, the p value
is large. Here the uncertainty is greater than in the previous
example: it still concerns the individual, but now also the
scientists and public health administrators. Nobody knows
for certain if the treatment will work.

Different stakeholders and rationales
How should these results be interpreted? In both cases, if the
disease is serious enough and the treatment is not associated
with risks or costs, the patient is most certainly rational to
want treatment.11 However, how should the distributor of
public resources interpret the evidence? This is a central
question for evidence based priority setting.

The first example shows how different groups have a
rational interest in balancing the evidence differently. Even if
public health is obviously always related to real individuals’
health, the sum of public health is produced by many
different individual distributions of health. So even if we
believe that maximising public health—however defined—
should be the overriding aim of the health care system, we
still need considerations of justice. In the second example the
disagreement is on a different level. Patients with a serious
disease have an interest in not rejecting a true hypothesis
(type 2 statistical error) for an obvious reason: they might die
before the hypothesis is sufficiently validated. Scientists, on
the other hand, generally try to avoid accepting a false
hypothesis (type 1 statistical error).12 Public health admin-
istrators might not finance treatments without proven
effectiveness. So, in both cases, when rationing is needed
the issue of interpreting evidence becomes political, and
separates the interests of patients from those using EBM for
rationing purposes.13 14

What, however, should the doctor do? According to
traditional medical ethics he/she should recommend treat-
ment in both cases, but according to EBM this is not certain,
especially in the second case. The recommendation depends
on how the political component of practical EBM is managed
and what the opportunity costs are. This exemplifies how
practical EBM changes the way we think about the role of the
doctor, and how it is slowly moving the emphasis of medical

ethics from individuals to public health, and from benefiting
patients to avoiding harm.

Cost considerations
The first question about costs in EBM is whether they are to
be considered at all. Epistemological EBM does not require
cost considerations, but practical EBM does. Costs inevitably
play a role when CPGs are created and individual patients
treated, even if in many cases only implicitly, for at least two
reasons. First, because for CPGs to be relevant their
recommendations must be realistic—that is, possible to apply
in practice. A guideline recommending a treatment that
nobody can or wants to provide is futile, and more likely to be
damaging if there is no realistic alternative recommenda-
tion—for example, Western HIV treatment guidelines in most
African countries. Second, because opportunity costs—that
is, the alternative goods (not just monetary) that will be lost
if a treatment is given—must be considered. Considering
costs as part of trying to find the best possible solution to an
individual patient’s problem is a traditional and important
part of medical praxis. It is common that patients do not buy
medication they consider too expensive, or use a lower
dosage than prescribed, without reporting this to the doctor.
Patients always consider opportunity costs on their individual
level, and these naturally depend on the way the health care
is financed. On the individual level, cost considerations can in
theory be dealt with relatively simply by letting individual
patients decide what they are willing to pay for certain
services. In insurance based systems people can choose the
insurance policy they like and can afford, although, at least in
the US, this appears true in most cases only in theory.15 And
even in theory, it is quite optimistic to think we could
correctly predict our reactions to some possible future
diseases and ailments that we have no experience of at the
moment.

How opportunity costs are considered when creating CPGs
depends largely on who is writing the guidelines—for
example, a national governmental body; a group of medical
specialists; a patient organisation; or a managed care
organisation (MCO). Different groups have different oppor-
tunity costs, because they may only concentrate on a certain
group of patients or diseases, and may ignore the benefits
provided for other groups. This is less possible when
approaching the question from a public health point of
view—for example, as a governmental organisation in a
country with a public health care system. There is still,
however, the problem of comparing the different aims and
goals of health care (cure, care, security, justice, etc.) with
each other, and also of valuing the many health care related
goods against other possible societal goods. These are political
decisions and ethical questions. This shows—again—how the
problems of rationing are central to practical EBM as well.

The consideration of opportunity costs places the doctor in
a difficult position. Whose interests should he/she primarily
consider? More concretely, how should the different oppor-
tunity costs and interests of payers and patients be balanced?
On the one hand there is the traditional, atomistic, medical
ethics that most doctors value and that arguably is important
for the trust the public has in the profession. On the other
hand, there is the fact that modern medicine may be poorly
practised without some third party financing the services.16

Can the doctor stand on both sides, and should he/she even
try, as suggested by some prominent professionals?17 18 Well
aware of traditional medical ethics, many MCOs have created
economic incentives to attract doctors to their side, as have
wealthy patients.19 Publicly funded health care systems will
probably follow, but possibly using different methods in
different countries.20
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Perhaps paradoxically, many appear to base their solution
to this dilemma on science and EBM: it is hoped that
scientific objectivity will provide clear answers which no
personal, moral, or economic loyalties can confound. As we
have tried to show, EBM cannot solve these problems nor
make them disappear.

Practical EBM is a form of rationing and should be
considered as such
If cost considerations are inevitable in creating evidence
based CPGs, and if they lead to some potentially beneficial
treatments not being recommended, this makes practical
EBM a form of rationing.21 22 This has important implications
for the legitimisation of CPGs. A strong argument can be
made that the problems of rationing cannot be solved by
rational, simple rules, but instead require a fair and politically
transparent process of decision making.8 23 24 The implication
is that if rationing decisions are inherently political, creating
CPGs becomes political too, and CPGs created by purely
professional groups are as legitimate as the rationing
decisions made by these groups. Many systems for creating
guidelines note that value judgments must be made some-
where in the process of guideline creation, but fail to state
clearly how these judgments should be made.25–27 Often,
vague procedural advice recommending a multiprofessional
approach is given. To be more concrete, however, we should
see how rationing decisions can be made. We could—for
example—apply the procedural model for rationing devel-
oped by Daniels and Sabin24 to guideline creation. ‘‘Evidence
based rationing’’ cannot be a simple and linear application of
scientific results to health policy.28 29

Applying CPGs
A common complaint of guideline creators is that practising
physicians do not follow their guidelines in large enough
numbers. This complaint is understandable when we
remember that reducing clinical variation and uncertainty
is a central goal of EBM, which is in turn believed to lead to
better medical outcomes. This attitude also shows how
practical EBM is more a political movement aimed at
influencing practice, than a scientific endeavour. The
crucially important aspect of practical EBM is how it changes
the practice of doctors. Central to this is how CPGs are
implemented and followed: first, are they seen as the
minimum or maximum of care; second, do they bind
clinicians or payers in any way?

In practice, these questions are obviously related to the
health care system and to who has created the guidelines.
Different guidelines will be applied very differently. In theory
there are three main options. First, CPGs can, and usually are,
seen as recommendations or guidelines which clinicians
apply to individual situations in the way they see best.
Second, guidelines can stipulate the maximum of care, by
setting limits to the care being financed. Third, guidelines can
set the minimum of care by defining the legal norm (below
which the treatment can be seen as malpractice) and the
minimum of care that must be financed.

Since varying applications of different guidelines could
create unnecessary confusion, it is important to have a clear
understanding of how different stakeholders relate to guide-
lines.30 31 It is possible, however, that the same guideline
could be used for all these three purposes in different
contexts. This could even be likely if we consider the global
trends mentioned at the beginning—increasing need for cost
control, quality improvement, and legal protection for
patients and doctors. Clinical practice guidelines might fulfil
these goals better if they were tightly adhered to.1 This
suggests that guidelines—at least if they are produced with
any form of contact with the financiers of the health care, as

they should be to be truly applicable—will become more and
more binding in the long run.

The possibility then arises that guidelines become binding
recommendations which bind clinicians by stating the
minimum and the maximum of possible care to be the same.
This would lead to an inevitable decline in practical
professional autonomy, even if no EBM enthusiast we know
of wants to advocate ‘‘cookbook medicine’’ or talk about
binding guidelines. It is important to note that limitations of
professional autonomy will in practice also limit the
autonomy of patients to choose their treatments.

Throughout this article, we have only considered rational
reasons that different stakeholders might have for different
treatment choices, but limitations of autonomy can also be
supported by claims of irrationality. Evidence based medicine
can—for example—be seen as a solution to the problem of
drug company influence over medicine: limitations on
professional and patient autonomy are justifiable, because
both groups make irrational decisions based on commercial
marketing.32

CONCLUSIONS: EBM, RATIONING, AND
TRADITIONAL MEDICAL ETHICS
We have discussed some conceptual and practical problems
that arise when EBM is applied to practice in medicine and
health care. A common factor in these problems seems to be
that EBM is so ambiguous a concept that it can be used
differently in different contexts. Even if the original defini-
tions of EBM emphasised the individual level, there are many
reasons why emphasis has shifted more and more to the level
of public health. We have tried to show that even if one
wants to use EBM purely as a scientific tool aimed at quality
improvement at the individual level, this is not entirely
possible. The problems of rationing are relevant to the
discussion about EBM, and if rationing is to be seen as an
openly political process that must not be disguised as science,
the same should apply to EBM as well.

Evidence based medicine has importance for the conflict
between traditional Hippocratic medical ethics and modern
medicine. Traditionally, the doctor has fulfilled his profes-
sional duty by striving to do the best for the individual
patient in all circumstances, without considering the oppor-
tunity costs of his actions. This atomistic approach has
emphasised the uniqueness of the individual patient and the
importance of the doctor patient relationship. Modern
medicine can rarely be atomistic, however, as it is dependent
on multiprofessional teams, expensive technology, and some
sort of collective payer. This means that the payers have an
increasingly powerful role in health care decision making.
They enforce EBM from the public health point of view, and
require that doctors and patients consider resource con-
straints and opportunity costs from the payers’ point of view.

Evidence based medicine brings us to the question of
power over the clinical encounter: will it be the doctor, the
patient, or the payer who decides what kinds of treatment are
delivered and on what basis? It is likely that this tension is
contributing to the apparently growing frustration of doctors
worldwide.33 Restating traditional medical ethics will not
solve the problems because the economic crisis of medicine is
here to stay, but requiring doctors to combine both
traditional and modern duties is not a simple solution either.
It is possible that the profession will split into two: doctors
who can afford to follow traditional ethics with wealthy
patients, and doctors trying to deliver the best possible care to
poorer patients within the financial constraints imposed from
above. This gap is likely to widen along with the scientific
development and commodification of health care.34 Clinical
practice guidelines have an internal logic that will make them
more and more binding in the long run. It is also important to
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note the potential frustration of patients: paternalism in
medicine has long been in decline and patient autonomy has
been promoted to the extent that patients now tend to be
called ‘‘clients’’ of health care. Evidence based medicine used
for rationing will equally limit the autonomy of both the
doctor and his/her clients. In conclusion, it would appear that
using practical EBM for cost control may easily become the
European equivalent of managed care.

In applying EBM to practice many important questions
arise which cannot be resolved by further empirical research,
but which require value based decisions. Being transparent
and democratic on these points will allow us to use EBM
better for both the good of individual patients and for
rationing purposes. It will make the process of guideline
creation fairer for all parties. Also, it will hopefully allow us to
cope better with some of the fundamentally irresolvable
conflicts that exist between the individual and the public
health views, and between traditional medical ethics and the
modern world. Using EBM as a powerfully attractive tool for
disguising political programmes as science will only frustrate
both doctors and patients.
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