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Summary

Despite its well-deserved strengths, Evidence-Based Medicine (EBM)’s shell still remains half-full.
Its strong points are clouded in persisting philosophical gaps and mostly ideological advancements
of its concepts and rules. Further clarification of its logic and critical use of evidence is required.
In this non-systematic essay and review, several present and future necessary achievements are out-
lined: Solid methodological tools were developed under the umbrella of surprisingly less-opera-
tional definition(s) of EBM and ‘evidence’ itself, incomplete classifications of various evidences
and limited scope of original critical appraisal of evidence. The integration of the best evidence
with clinical expertise, setting and circumstances, as well as patient expectations, values, and pref-
erences and the application of evidence to a specific patient have only been conceptually traced
so far and usable rules remain in waiting. The question of whether the practice of EBM produc-
es better results than its alternatives also remains unanswered. Uses of the best evidence as a ba-
sis for the fundamental elements of modern argumentation and critical thinking applied to med-
icine may be one of the promising paths, but this approach still must be more widely applied and
evaluated on its own merit. In other words, we do have a point, but it needs to be improved.

evidence-based medicine ¢ critical appraisal and uses of evidence * logic and critical thinking
in clinical practice ° teaching and research

Full-text PDF:

Word count:
Tables:
Figures:
References:

Author’s address:

http://www.medscimonit.com/fulltxt.php?IDMAN=9683
8013

2
48

Milos Jenicek, Department of Clinical Epidemiology & Biostatistics, Faculty of Health Sciences, McMaster
University, 1200 Main Street West, Hamilton, Ontario, L8N 3Z5, Canada, e-mail: jenicekm@mcmaster.ca

Current Contents/Clinical Medicine ¢ SCI Expanded e ISI Alerting System ¢ Index Medicus/MEDLINE « EMBASE/Excerpta Medica * Chemical Abstracts ¢ Index Copernicus RA241




Review Article

Med Sci Monit, 2006; 12(11): RA241-251

The Golem is a legendary clay creature artificially brought
to life through the use of God’s name. Created initially as
an obedient servant in 16™ century Prague (this author’s
birthplace), the Golem would at times employ its great
strength malignantly. In fact, with its dangerous powers
growing from day to day, the Golem needed to be restored
to dust by removing or erasing the alef (the first letter of
the Phoenician and Jewish alphabet as a sort of a guiding
spirit) from its forehead in order to prevent it from over-
powering members of the household. Isn’t Evidence-Based
Medicine (EBM) a sort of new Golem? [1]. Doesn’t it need
a better alef— guiding spirit — shem than the one we created
so that it can take even better steps?

About fifteen years have elapsed since the first proposal of
the term, domain, and content of EBM [2,3]. Since then,
there has been an unprecedented expansion of its method-
ology, uses and applications. The original monograph on
the subject in two editions was produced by a group of its
original protagonists [4,5], followed by other introductory
books on general EBM and an even more extensive num-
ber of works on its coverage in various clinical specialties
in view of their specific practice be it community medicine
and public health [6], nursing [7,8], and other health sci-
ences (dentistry, veterinary medicine). Excellent series of
papers authored by the Evidence-Based Medicine Working
Group were intended as a guide to medical literature us-
ers and appeared later in a single volume [9]. There are
currently about 435 textbooks on diverse aspects and do-
mains of application of EBM in all major clinical special-
ties, family medicine and primary care [10]. Medical ed-
ucators are being trained in EBM in increasing numbers
and the teaching of EBM is being integrated to varying de-
grees within an increasing number of undergraduate and
graduate curricula.

Perhaps one of the most important contributions of EBM
has been to drive us from “do this ... do that” medicine to the
justification of “why to do this or that’. This helps us balance
the heart and brain in medicine, going from a ‘big heart/
small brain’ version to care with Mother Teresa’s heart and
Albert Einstein’s brain.

All these exceptional deeds necessarily developed strengths
and some room for improvement. This ‘stop, look, and listen’
and hopefully useful exercise should tell us where we stand
today and whether to continue the discussion about EBM’s
future directions. For numerous reasons, EBM is still a high-
ly emotional topic. Our good will, sincerity and energy and
the years we invested in this domain deserve to be chan-
neled in the best direction possible for the full benefit of
patients and the community. Many (the author of this pa-
per included) have contributed so much of their time and
efforts to this emotionally draining field to make medicine
better. Does this mean, though, that everything is automat-
ically right? Not necessarily.

The success of EBM was closely followed by healthy criti-
cism and evaluation. For example, the Journal of Evaluation
in Clinical Practice occasionally assesses the strengths and
weaknesses of EBM, the most recent review occurring this
year [11]. EBM’s understanding of evidence is often per-
ceived as positivist, i.e. recognizing only scientifically verifi-
able propositions. It is proposed as an empirically adequate

standard of reasonable practice and it is intended to be a
means of increasing certainty at the expense of intuition,
unsystematic clinical experience with patient and patholog-
ical-physiological rationale [12]. Our observations are, how-
ever, always laden with our background beliefs and assump-
tions [12]. The hierarchy of evidence is established based
essentially on the methodological character of studies rath-
er than on their quality. Goldenberg concludes that ‘... while
evidence-based approaches can improve de rigueur medical practice,
“evidence-based” should not be understood to be synonymous with
“best practice” in all relevant respects [12]. And the EBM de-
bate continues. At least four recent analyses of EBM deal-
ing with philosophical aspects of the problem [12-15] may
be a good starting point for discussion.

EBM today needs refinements leading to a better under-
standing and justification of its components. Nevertheless,
on the basis of our current knowledge, experience and ways
of thinking, we have the right to consider EBM as an appro-
priate pathway until EBM is either even better supported by
evidence of its effectiveness, efficiency and efficacy or prov-
en otherwise. EBM, is indeed, a belief, conviction or claim
that still must be fully justified. Without proposing improve-
ments and better alternatives, a pure philosophical “decon-
struction” of EBM has its inherent limits.

EBM and its movement may be methodologically sound
from an epidemiological, biostatistical, and economic or
in many instances ethical standpoint, but it remains weak
from a philosophical perspective and it remains in need of
many fundamental and practical improvements as this dis-
cussion will attempt to show.

In this context, we will examine some aspects of evidence-
based medicine for a clearer understanding of the gener-
al principles and ideas lying behind the views, comprehen-
sion, and decisions about health, disease, and care that relate
to the branch of logic and critical thinking. We are all well
aware that EBM was originally derived primarily from clin-
ical epidemiology. Today, we try to see this domain in light
of new contributions and experiences gathered over an in-
creasing number of years. If both pictures do not fit, the
EBM domain, its objectives and activities should perhaps be
redefined taking into account accumulated experience.

Hence, what can we be proud of today (Golem the Good),
what can be done better (Golem the Bad) and what wouldn’t
be missed if it no longer existed (Golem the Ugly)? This re-
flection should bring some considerations about the past
and the present of EBM and the best possible directions
for it in times to come as seen by a physician-epidemiolo-
gist involved in, concerned by, and trying to contribute to
the EBM movement.

WHAT CAN WE BE PROUD OF (GOLEM THE GOOD)

Most of the evidence-based domain is about cause-effect
relationships whose current rules were established by phi-
losophers, epidemiologists, biostatisticians and others:
treatment as a cause of improvements in health and dis-
ease, environmental factors as a cause of cancer and other
acute and chronic diseases, health programs as a cause of
disease(s) prevented, etc. So far, EBM is mostly ‘causality-
based medicine’. EBM shows us that this problem should
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be our continuous challenge and primary consideration as
well as the foundation of the clinical and community health
decisions we make.

Many remarkable achievements within the EBM movement
occurred in a relatively short period of time. In its original
spirit, EBM succeeded in liberating us from authority as a
crucial indicator of what to learn, believe and do. An ap-
peal to the best evidence has taught us to seek and find in-
dependently of others the evidence that gives us our under-
standing of health problems and possibly best directions for
decision making, i.e. what to decide and do about them.
Experience and well-established rules for cause-effect re-
lationships in the study of harm developed by classical ep-
idemiology and experimental work were applied to the
study of increased health benefits as produced by preven-
tion, treatment and care. In some cases, this taught us that
evidence-based problem solving is practical not only in re-
search based on series of patients and clinical observations
in view of general guidelines for particular health problems
and their management, but that it can also be used at the
bedside (or almost) while making recommendations and
decisions for a specific patient. It has, in fact, been applied
to decision making specific in a wide array of specialties
thus showing its general usability and appeal.

Having said this, the best evidence possible is needed well
beyond cause-effect interactions. As an example, McGee
shows us the relevance of evidence-based assessment of
physical examination and diagnosis in patients [16]. The
diagnostic power across the literature in relation to specif-
ic pathologies of such clinical maneuvers as blood pressure
measurement, analysis of fever patterns, cough in relation
to pneumonia, relevance of physical findings in relation to
chronic obstructive lung disease, bedside examination in
cases of possible abdominal aortic aneurism or palpation
and percussion of abdomen to assess ascites (bulging flanks,
edema, flank and shifting dullness or fluid wave) produce
evidence as to whether elements of such a classical compo-
nent of clinical care as physical examination should be kept
or deleted from our diagnostic armamentarium. The evi-
dence-based approach travels well in domains other than
therapeutic decision-making.

We have learned how to formulate appropriate questions
and to clearly state problems to be solved as vital triggers of
the entire EBM process. We know how to retrieve relevant
information for medical decisions and understanding from
the increasingly voluminous maze of information available
through various electronic and printed sources.

EBM’s major general contribution may be summarized in
this way: It leads us to the best founded evidence and more
explicitly answers our “why” questions about health and dis-
ease finding a justified emotionally detached and empath-
ic “because” response. ‘Because’ is not simply followed by
an authoritative statement, but by the best evidence avail-
able as seen independently by us, especially if the best ev-
idence matches the ‘why’ question. Here is an example:
Why should patients be treated by beta-blockers after myo-
cardial infarction? Because the following original studies
(... quoted and critically appraised in the context ...) and
their integration (meta-analysis, systematic review) show
that such treatment improves patient survival after heart

attacks and that such benefits outweigh their adverse (un-
desirable) effects.

In this spirit, invaluable contributions have developed with-

in EBM or been adopted from other areas and put to good

use. Today, we could not imagine medicine without them:

¢ Formulating more precise research and practice orient-
ed questions to answer,

¢ Expanding the cause-effect reasoning and its statistical
and epidemiological analysis from the domain of noxious
factors (risk, harm) to the domain of health benefits and
improvement of well-being due to clinical or community
medicine intervention,

¢ Regrouping experiences from multiple sources tackling
the same question in terms of meta-analysis and system-
atic reviews,

® Proposing new pragmatic and usable rules and hierar-
chies of evidence in medical research is a great achieve-
ment itself, however questionable or limited it still might
be,

¢ Attention to the applicability of observations and find-
ings to bedside decisions about an individual patient de-
spite its ongoing and persisting challenge,

¢ Development and practice of n-of-one clinical trials,

¢ Assessment of the magnitude of effect of beneficial and
noxious factors as those reflected in the numbers need-
ed to treat (NNT) or harm (NNH),

e Structuring evidence search, finding, critical appraisal,
and dissemination as steps in EBM practice,

¢ Popularizing, under its catchy name, clinical and funda-
mental epidemiology as a useful tool in everyday clinical
and community care problem solving.

¢ Creating several periodicals devoted particularly to EBM.

It is less important to know whether all these contributions
come from EBM itself or whether they arise from other com-
binations of domains that preceded EBM, like some aspects
of decision analysis or clinical epidemiology.

But what questionable characteristics, content and still miss-
ing elements of EBM should we focus on?

The main problem of EBM today is perhaps that it is ideo-
logically strong, while remaining philosophically weak.
Consequently, it is subject to several potential reconsidera-
tions. There is nothing wrong with good doctrine, ideolo-
gy, belief, or rhetoric as the art of influencing the thought
and conduct of the reader or the listener. This does not ex-
clude us, however, from further improvements.

WHAT CAN WE Do BETTER (GOLEM THE BAD)

Looking at health problems around us and questions about
them has quite naturally led to still incomplete answers
and room for improvement. In other words, even though
‘it is not so bad, it could be better’. The following may at
least partly specify for EBM users and more recent enthu-
siasts what the original EBM protagonists had or did not
have in mind.

The definition of ‘EBM’

After fifteen years of development and practice, EBM itself
needs to be redefined to reflect its present orientation, di-
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mension and scope. A well-formulated question requires an
equally well-formulated answer. Do we have a clear answer
as to what EBM is today?

Correct definitions of any subject of interest are crucial for
our understanding and for a subsequent validity of the ar-
gumentation we use to solve health problems and to deter-
mine what is a part of the subject and what isn’t. These defi-
nitions also help us establish how meaningful are our claims,
recommendations and conclusions we draw from any argu-
ment as a way of reflective thinking. They represent a rath-
er heterogeneous group of values determining their useful-
ness for a particular purpose [17,18]. Ambiguous and vague
definitions hamper clear thinking [19] as we already know
too well. Correctly defining clinical signs, symptoms, syn-
dromes, disease or causal or other factors related to them is
a crucial initial step in creating correct premises about our
reasoning and ultimately our understanding and decision-
making about a health problem. (Remember the story of
toxic shock syndrome or AIDS?) The greater the number
of definitions of a particular subject, the greater our per-
sisting uncertainty regarding the subject.

How clear is the domain of EBM? The number of related
definitions compiled [20] does not necessarily imply bet-
ter clarity: Thirteen for Evidence-Based Medicine two for
Evidence-Based Clinical Practice, five for Evidence-Based
Healthcare, one for Evidence-Based Practice, (and two for
Evidence-Based Public Health), and counting. Let us exam-
ine just four examples of the definition of EBM.

1. The most restrictive definition: Evidence based medicine
is the process of systematically finding, appraising, and using
contemporaneous research findings as the basis for clinical decisions
[21]. Only the process of evidence is at the core of this
definition. Clinical decisions are derived from its uses.

2. The original and the most often cited definition pro-
posed by a group of five authors: Fvidence based medicine
is the conscientious, explicit, and judicious use of current best
evidence in making decisions about the care of individual patients
[22,23]. (N.B. What about groups of patients and oth-
er sets of individuals?) This definition is excellent from
a motivational standpoint with a mass appeal and mobi-
lization, but useless for operational purposes given the
vagueness and ambiguity of its adjectives. Who is then a
practitioner of EBM and who isn’t? Who is conscientious,
explicit and judicious in his or her uses of the best (how
do we know?) current evidence (of what?) and in which
scope of care, and who isn’t? What action or behavior is
and what is not conscientious, explicit, judicious, systematic or
consistent making one clinician an EBM practitioner and
another not? It is not as difficult to define who is an ob-
stetrician, epidemiologist or thoracic surgeon. If we do
not like this ‘preacher’s’ definition, can we improve it?

3. The latter as reworded in the International Epidemiological
Association’s (IEA) Dictionary of Epidemiology [22-24]:
The consistent use of current best evidence derived from published
clinical and epidemiological research in management of patients,
with attention to the balance of risks and benefits of diagnostic tests
and alternative treatment vegimens, taking account of each patient’s
unique circumstances, including baseline risk, comorbid conditions
and personal preferences. A much better definition indeed!

Once again, who pays attention to other elements of EBM
clinical decision- making beyond the best evidence and who
does not? Given the challenges associated with the definition
of EBM, the third edition of the original EBM book does not
offer any definition at all [5]. Could consistent be defined in
more operational terms? Aren’t we facing here an ‘inten-
tion-based definition of evidence-based medicine’?

4. The more recent definition, more or less in line with
that of its original proponents [25], is shorter (but not
much better either) and it stresses only three essential
components of clinical decision making: Evidence-Based
Medicine is a practice of medicine based on the integration of the
best research evidence with clinical expertise and patient values
[26]. (N.B. Clinical setting and patient preferences and
expectations may be added as a fourth and fifth compo-
nent.) Again, isn’t this mainly an ‘intention-based defi-
nition of evidence-based medicine’?

In light of various types of definitions [18], most EBM def-
initions are motivational, persuasive and essentialist rather
than reportive, stipulative and operational. Such originally
motivational and persuasive definitions [19,17] were use-
ful at the beginning of the EBM movement, but after fif-
teen years of experience, we deserve a better definition and
rules, perhaps new, more recursive [17] ones. Suggestions
anyone? Distinguishing between virtue and professional
qualification remains difficult.

In retrospect, it is astonishing how EBM as loosely defined
as it is above has caught on. It is perhaps precisely due to its
loose meaning that a good number of adherents and follow-
ers have become comfortable, enthusiastic and often em-
powered in this domain. Such vagueness may be a mixed
blessing since it has led to disparate domains of problem
solving like qualitative research, health economics or man-
agement being included within EBM. On the other hand, it
has produced a perverse effect of labeling at the discretion
of the proponent any message as ‘evidence-based’ making
it automatically more credible in the information consum-
er’s mind. It also erroneously gives proponents that identi-
fy with the domain a not sufficiently substantiated feeling
of righteousness and power.

The underlying uncertainty about EBM itself is felt in the
third edition of Evidence-Based Medicine. How to Practice and
Teach EBM whose Authors state ‘what EBM requires’ (p.1)
as opposed to what it is by definition [5]. If Authors are not
able to do so themselves, what do they (and us) expect from
their first time readers and other users? The challenge is
now to go beyond solemn declarations of intent.

The definition of ‘Evidence’ itself within EBM

Ultimately, we cannot blame anyone for a poor definition of
EBM if ‘evidence’ itself has not been defined first. ‘Evidence’
is another philosophers’ and lawyers’ stone. For more than
a decade, the definition of ‘evidence’ itself was ignored by
EBM protagonists. Originally, we proposed its 1999 defini-
tion as ‘a fact or body of facts on which a proof, belief or judgment is
based. Evidence does not mean certainty. Rather; it represents an
available proof with varying degrees of certainty’ [27]. More specif-
ically, we later (in 2003) felt, beyond the context of clinical
case reporting, that evidence is ‘any data or information, whether
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solid or weak, obtained through experience, observational research or
experimental work (trials). This data or information must be relevant
either to the understanding of the problem (case) or to the clinical
decisions (diagnostic, therapeutic, or care-oriented) made about the
case’ [28]. This definition gives a whole new dimension to EBM
itself by encompassing not only the best research evidence,
but also clinical information provided by the physician, his
or her patient and the setting of the practice. Would this ac-
commodate some defenders and critics of EBM?

If EBM were limited in its scope to its main concern, a
cause-effect relationship, in the context of a ‘causality-
based medicine’, should we not simply define evidence as
“the demonstration of causality’ and best evidence as ‘the best
available evaluation of such (i.e. cause-effect) relationship?

The concept of EBM is only as valid as the definition and
concept of evidence itself.

Let us not forget that within the general scope of evidence,
as seen by philosophers/critical thinkers, falls not only a
demonstration of causality, but also intuition, personal ex-
perience, testimonials, appeals to authorities, personal ob-
servations, case examples, research studies (beyond cau-
sality), and analogies [29]. Such an enlarged spectrum of
evidence calls perhaps for a more refined view of evidence
in medicine.

Definition of the ‘best’ (evidence)

Once we know what evidence in EBM (and EBM itself) is,
do we know to a satisfactory extent what the ‘best’ evidence
means? Yes, but only in a single situation: In the case of a
cause-effect relationship where a well-controlled clinical trial
is possible and a research synthesis (meta-analysis) is feasible:
Synthesis of the best evidence research findings (if available)
— well-designed clinical trials — observational analytical stud-
ies = multiple observational time series (‘descriptive’ studies)
— consensus and expert opinions of groups as authorities or
knowledgeable individuals — simple anecdotal experience.
Summarized elsewhere [30], this hierarchy was adopted with
various refinements and modifications by the Canadian [31]
and US [32,33] Task Forces in their guides to better preven-
tive medicine and other services. Furthermore, the hierarchy
is built according to the type of study, thus providing equal
quality for each type of study. In other cases, such as in studies
of risk (ie. causal factors) of disease where trials are not pos-
sible for ethical or technical reasons, is evidence from some
impeccable observational analytical research then only sec-
ond best? What is the best in that instance?

And how should we approach the hierarchy of the best
available evidence in the domain of diagnostic tests, tools
and technologies? Some hierarchy of evidence can be es-
tablished by relying on other criteria based, in this case, es-
sentially on disease spectrum and gradient of disease being
diagnosed, comorbidity, treatment for the main problem
and for comorbidity, and the preselection or not of pa-
tients for a diagnostic process [34-36]. This is quite a dif-
ferent hierarchy from the classification of cause-effect rela-
tionship proof. In the domain of clinical trials, their phases
also produce a different hierarchy of evidence pertaining
to a cause-effect relationship based on different questions
about it. In the hierarchy of the effectiveness of clinical in-

terventions, the question remains the same: Does it work?
In the other domains, another question arises: In what cir-
cumstances does it work the best?

Nonetheless, even the diagnostic process is essentially an eval-
uation of another cause-effect relationship: A morphological
or functional anomaly, physical or psychical ‘causes’, a posi-
tive test result. Traditionally in medicine, we ignore this basic
function and proof of cause-effect relationships. We proceed
instead directly to the evaluation of operational diagnostic or
screening test criteria and virtues like sensitivity, specificity,
predictive values, likelihood ratios, receiver-operating char-
acteristic (ROC) curves and other characteristics. The hier-
archy of evidence for a diagnostic test remains blurred.

Should studies of prognosis be subject to similar classifi-
cation as studies of an immediate effect of treatment? We
believe so.

Until this kind of question is solved, EBM cannot be an all-
encompassing ‘golden standard’ for clinical practice and
guidelines throughout the entire field of medicine. It is
still too vague and incomplete in most of its methodolog-
ical scope as a general tool usable and useful everywhere
to the same degree.

Critical appraisal and hierarchy of evidence

The current hierarchy of evidence is based mainly on the
theoretical nature of each study contributing to the dem-
onstration of some cause-effect relationship wherever an
experimental proof (clinical trial) is possible. It presumes
implicitly that any clinical trial is automatically and by defi-
nition better than any other kind of cause-effect link dem-
onstration like observational analytical studies.

Critical appraisal as originally developed for EBM means
critical appraisal of evidence: Which evidence is the best,
which evidence is acceptable, and which evidence should be
discarded? Hence, some criteria of quality of research stud-
ies and their findings must be and already are established.
Having said this, we may be right in thinking that conceptu-
ally, and only conceptually, clinical trials are better than ob-
servational analytical studies such as cohort or case control
studies. On the other hand, a clinical trial may be bad, and
a case control study of the same problem based on represen-
tative incident cases bearing characteristics that would make
them eligible for a clinical trial and yielding ideally a good
estimation of exposure rate in all groups compared might
be as good or almost as an experimental study with compa-
rable qualities and flaws. Any classification and hierarchy of
evidence based solely on the nature of the study (observa-
tional, experimental, with or without control groups) stands
only if all types of studies under consideration, with all their
inherent strengths, weaknesses and limitations have been a
priori critically appraised for their acceptable quality making
them eligible for comparisons, assessment and synthesis if
needed. A flawed clinical trial is not necessarily superior to
an impeccable observational analytical study.

And what of the hierarchy of evidence about a cause-effect re-
lationship where clinical trials are impossible, such as in the
observational analytical research of the role of possibly nox-
ious factors leading to disease? If we say that ‘evidence ob-
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tained from well designed observational cohort or case-con-
trol studies, preferably from more than one center or research
group’ is only level two, then it may be level one wherever ex-
perimental proof is impossible, regardless of the reason.

Critical appraisal of evidence remains essential also for
weighing study results based on its quality if used in meta-
analysis and systematic reviews of evidence.

A systematic review and research synthesis of evidence does
not automatically mean the best evidence, especially given
the challenge of the application of its findings to a specif-
ic patient. Meta-analysis or any kind of research synthesis
should remain explicitly free from fallacies of generalization
(composition) or hasty conclusion (division). In fact, great-
er attention should be paid to these types of fallacies in the
interpretation and uses of research synthesis findings.

What is more important in research synthesis? Is it an over-
all impression based on all quantitative analysis refinements
that methodological perfectionism (sometimes teasingly re-
ferred to as PhD Syndrome) might provide? Or is it a rational
analysis and interpretation of the meaning and applicability
of a mosaic of original studies as an ‘epidemiology of their
results’ [37,38], however heterogeneous they might be?

What hierarchy of studies is the most appropriate in surgery,
psychiatry, pediatrics or emergency medicine given the ethical
limitations of causal research and other problem solving?

Having the evidence at hand, subjecting it to its critical ap-
praisal and grading followed by its dissemination and the
evaluation of its uptake is just the beginning of the road, not
the end of medical decision-making. What about its uses?

Critical appraisal of the argumentation process in which
evidence is used

If we now better understand how to critically appraise evi-
dence, we should have an equally structured and organized
method for how to use the best evidence in conjunction with
physician clinical expertise (knowledge, attitudes, and skills),
health care setting, patient expectations, values, preferences
and choices. The challenge of such a process is determining
how to go beyond a solemn declaration of intent.

Critical appraisal of uses of evidence relies on the modern
methodology of argumentation, informal logic and critical
thinking. It is at least as important as the critical apprais-
al of evidence itself. Its methodology, adapted to medicine
is now available [26,39] and using it widely would be the
best test of its intrinsic and extrinsic value and relevance
for practice and research.

The best evidence is only meaningful if used in proper argu-
mentation. Argumentation itself is only meaningful if based
on the best evidence in its building blocks.

Integrating the best evidence with clinical experience,
setting (situation), and patients’ expectations, values,
preferences, and choices

Once we have the most satisfactory evidence at hand ... as
the basis for clinical decisions [21], what should we do with it

in our clinical decision-making? What kind of step-by-step
procedure beyond an intention should we follow? Should
we start with evidence first, then consider clinical experi-
ence and setting and ultimately add the patient’s stand-
point? Or should we follow some other sequence and in-
teraction of EBM constituting elements in a clear structure
of thought?

Symbolic structuring of the integration

After the first critiques pointed out that EBM was limited
to the search for and use of the best evidence only, its inte-
gration with other aspects of clinical practice was proposed
[25]. Various types of clinical practice to which EBM could
be applied were also identified [36]. Figure 1 is an Euler
diagram reflecting these different clinical practices includ-
ing the desired integration.

Developing a decision analysis that includes evidence, patient
preferences and values, clinical setting and physician clinical
expertise (experience)

So far, we do not have a clear methodological guide to help
us make such a desirable integration work. We need to go
beyond simple rhetoric. For example, decision analysis re-
mains one of the possible pathways [5], but its complexity
excludes it from most bedside clinical decision-making and
often relegates it as a possible technique for more general
strategies beyond a single patient and case of disease.

Now, we just need someone to tell us how to do all this re-
search/clinical work in clear operational terms, according
to which criteria and in which explicit steps! How should
we correctly weigh all components of an EBM integrated
approach to clinical decision making? Will the patient and
his or her ethicist always have the last word? What, more
precisely, is the process of argumentation and the reason-
ing to follow from the best evidence to the final appropri-
ate claim or conclusion (in critical thinking terms) or deci-
sion about the patient? Methods of modern critical thinking
applied to medicine [26,39] may prove useful if not neces-
sary for solving the problem.

How to create this ‘integration’ remains unclear. Or does
all this mean simply trying to find common ground with pa-
tients by explaining to them your rationale as a physician,
listening to their views, making sense from both points of
view and ultimately reaching a mutually acceptable agree-
ment about what to do?

How should we better define clinical expertise?

When trying to define research evidence, shouldn’t we also
do so for the benefit of clinical expertise? Clinical experience
often equals, but not always, compatibility with evidence.
Does this mean years of experience, errors made, detected
and corrected, diagnostic, therapeutic and prognostic suc-
cesses and failures accounted for, impeccable bedside man-
ners, respect of deontology or something else? The often
mystical nature of clinical experience and its non-compati-
bility with evidence remain unexplained. This point may be
even more important in decisions about treatment wherever
clinical trials are not feasible for ethical and other reasons.
Our decisions rely heavily on clinical expertise.
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Work-based reality and
experience (hospital floor and
MD’s office)

Clinical
expertise

Clinical state and circumstances
Patient characteristics and
health care setting

Figure 1. Evidence-based clinical decisions.
Modified from Ref. 25 and 36.

Patient-plasing Treating
and otherwise by the books
requested practices
Patient expectations, values,~__ - - Research evidence
preferences and choises
Knowledge + Experiences

Actively or passively acquired
(all sources)

failures, errors (corrected and uncorrected)

Practice duration, scope, successes,

Attitudes
Values, judgement

Skillis
Manual, sensory, communication

CLINICAL EXPERTISE
Understanding, correct decision-making, appropiate actions, their critical avaluation, self-improvement

Figure 2. Components of clinical expertise.

Figure 2 illustrates that in essence:

¢ (Clinical expertise means the best possible understanding
of and correct decision-making about a health problem
(in a patient, patients, and the community),

¢ Itrelies on two critical elements, namely knowledge and
experience in a given clinical and community setting,

¢ Experience relies on correct attitudes and skills.

The ideal integrated clinical expertise and ensuing medi-
cal decision-making should perhaps include more than the
basic triad of research evidence, clinical state and circum-
stances, patient preferences and actions [25]. Research ev-
idence, clinical circumstances (patient demographic and
clinical characteristics, principal and other conditions, co-
morbidity, treatment for comorbidity), clinical setting (hu-
man and physical environment, current practices, rules,
what can and what cannot be made), patient values, patient
preferences, patient expectations (they may differ from pa-
tient values) and ultimate patient choices, as well as intrin-
sic and extraneous ethical considerations are all worthy of
consideration, if not necessary, in medical understanding
and decision-making. Either they all fit the setting of the
research evidence or not, creating an additional challenge
from the latter.

Using evidence, values, preferences, clinical setting and
experience of and by all in clinical argumentations

All the above-mentioned elements are invaluable as com-
ponents of the various building blocks of a modern argu-
ment like grounds, backing or rebuttals. This kind of argu-
mentation still needs to be tested in real-life applications.
‘Evidence-based argumentation’ (a bidirectional process be-
tween a proponent (physician) and the listener (other phy-
sicians, patients, other community stakeholders in health))
may be the way to go.

If EBM relies on the integration of research findings (ide-
ally best evidence), patients’ preferences and actions, as
well as clinical state and circumstances [24], such an inte-
gration should be reflected in and be part of most argu-
ment building blocks, not only the best evidence. Elements
of our argumentation such as backing, grounds, and re-
buttals (if our claims, i.e. decisions, about the patient re-
flect such a tripartite philosophy) should also be made
more operational by other manners of reasoning and de-
cision-making that would include the components of clin-
ical expertise and the broader spectrum of evidence as
outlined above.
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Applicability of the best evidence to individual patients

Tonelli [13,14] was on of the most vocal supporters of a bet-
ter link between what is seen in groups of patients and in
an individual patient under physician’s care. This link still
needs to be better understood. Completing the late Alvan
Feinstein’s words (personal communication) that the first
criterion may rely on the eligibility of the individual patient
for enrolment in a study that evaluated evidence for a group
of patients having similar demographic and clinical char-
acteristics, we should look even closer to see whether the
characteristics of our patient are those of the patients who
benefited from the treatment in the trial. Finally, we need
to look at the compatibility of the application and setting of
research such as trials and other relevant endeavors.

But how should we apply findings from meta-analyses and sys-
tematic reviews to an individual patient? This challenge is even
greater than the one related to original research. Findings from
systematic reviews and meta-analyses may be a good guide to
making decisions about an individual patient if the clinical and
demographic characteristics of patients in original studies and
across the meta-analysis are similar to those in our patient. If
they are not, we may over- or underestimate the expected ef-
fect from meta-analysis when applying it to our patient.

And how should we evaluate whether the application of ex-
traneous findings to the individual patient was correct? This
question also waits for an answer.

WHAT WOULDN'T BE MISSED AND WHAT IS STILL MISSING
(GoLEM THE UGLy)

Some current views and propositions concerning EBM re-
quire an even more thorough reworking.

More authors, more legitimacy

Some statements are derived from the reflection and expe-
rience of many highly qualified specialists in various fields
of practice and specialties. Original research papers now
specify how and in which way their authors contributed
to the study. This should also apply to position papers and
strategic statements for the development of new directions
for medicine. Do we really need ‘petitions’, ‘manifestos’ or
proposals of intention in which only a collective responsi-
bility of ‘working groups‘ is stated?

Is EBM a new paradigm of medicine?

A paradigm was defined by T. Kuhn as a set of scientific
and metaphysical beliefs that make up a theoretical frame-
work within which scientific theories can be tested, evaluat-
ed, and if necessary revised [39,40]. EBM was heralded as a
new paradigm of medicine. Is it? If it is, it is being increas-
ingly tested, but this is not enough. It has not been suffi-
ciently evaluated and it is in need of revision.

As we have already stressed elsewhere [15], medicine has
always been evidence-based, only evidence now has taken
on a new meaning: From belief, authority, sincere impres-
sion based on personal experience etc, the best evidence
today, at least for intervention as a cause-effect relationship,
is symbolized by a well organized randomized controlled

trial and eventually a synthesis of multiple experiences of
the latter kind (systematic review and meta-analysis of evi-
dence). Hence, we are facing a new paradigm of best evi-
dence only. Ultimately, any kind of evidence may be com-
bined with clinical expertise, setting, circumstances, patient
state, preferences, values and choices, as well as with ethical
considerations. This was always done to a varying degree for
all components of practice and decision-making. Any claim
of a new paradigm must be substantiated.

Not explicitly mentioning EBM’s roots in fundamental and
clinical epidemiology methodology, experience and contribu-
tions is unjust and wrong wherever it occurs. EBM is an evo-
lutionary process, not a revolutionary one. It is just a logical
sequel to the former experience. We have tried to reflect this
point in our own Foundations of Evidence-Based Medicine [36].

‘New’ terms and entities

Absolute risk reduction or increase, relative risk reduction or
increase are repeatedly proposed in newer EBM periodicals
or textbooks as ‘new’ terms to be used in EBM without speci-
fying that they are similar to the traditional terms used in ep-
idemiology for decades such as risk difference, attributable
risk, relative risk, attributable fraction, etiological fraction, at-
tributable risk percent, etc. Bridging of both terminologies
was not done beyond our own attempt [36] and many new
adepts of EBM may remain confused or simply ignore that
there is often nothing new behind those terms perhaps be-
ing more explicit for some clinicians with a less solid grasp of
epidemiology in a clinical setting, trials, and decisions. It may
hamper establishing links between the past and the present
and various domains of health sciences research, experience
and understanding of contributions in various complemen-
tary fields of health care and research. Such terminology ar-
tificially kept apart from the epidemiology mainstream may
even be misleading and keep consultants in biostatistics and
epidemiology busy enlightening EBM Boeotians.

The inexistent updated definition of EBM

Authors of the recent edition of the basic EBM textbook
written by the original protagonists of EBM (DL Sackett re-
tired from the EBM domain in the midst of the EBM de-
bate) simply did not offer a definition of EBM [5]. Baltzan
[41] did it for them perhaps by adding the adjective ‘scien-
tific’, thus leading to ‘scientific evidence-based medicine’ or ‘best
evidence-based medicine’. In the simplest terms, aren’t we tack-
ling a sort of ‘study substantiated or unsubstantiated medicine?
‘Research enhanced health care? [25] ‘Evidence-based critical-
thinking medicine’? [42] ‘Reasoned medicine? [15] ‘Fvidence-
grounded argument-based medicine’ ? [15] or even ‘critical
thinking medicine’ (including tacit evidence)? And so on. The
term EBM must not implicitly suggest that before rigorous
cause-effect situations, such as a phase three (and beyond)
randomized double blind controlled clinical trial, there was
no evidence in medicine. Only the nature of evidence from
research and practice have changed.

Does the practice of EBM bring better clinical results and
benefits for the patient than any of its alternatives?

We still do not know. The current edition of the original EBM
book considers EBM evaluation essentially as a process eval-
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uation [5,23], i.e. how it is practiced. Authors call this ‘per-
formance’. Evaluating whether physicians practice EBM well
and consistently still does not mean automatically that their
performance yields better results. We also need an evalua-
tion of EBM’s impact in terms of successes in health care.
Based on our perhaps imperfect literature search, no one
has yet run a controlled trial comparing EBM performance
with some other best possible intervention or model of care.
If we just want to be consistent with EBM precepts we must
sooner or later evaluate the effectiveness of EBM practice
itself. Where is the evidence about the superiority of EBM
practice? Until the evidence is found then, EBM will remain
another more or less, however logical it might be, new un-
substantiated belief even if its rationale is the best it can be
[15]. We may be accused of committing an ad populum fal-
lacy by stressing its spread, wide acceptance and practice by
many as the justification for EBM [43-45]. The rest of our
ad hoc paper (its critics in their current uproar [43-45]) fo-
cuses on the following statement (out of the context): “ The
EBM challenge is important because it is unquestionably the right
approach to follow in medicine whenever and wherever possible. ...
In it is present state, EBM is a great step forward but not the only
step. ... [15]. We may ‘logically’ be right, but is this enough?
Our sincere belief (confidence in the truth or existence of
EBM’s superiority not immediately susceptible to rigorous
proof) or conviction as a fixed or firm belief in the sound-
ness of EBM is still not enough to advance EBM farther. We
need evidence of EBM’s effectiveness. Otherwise, following
EBM’s philosophy, EBM remains just another new belief, re-
gardless of how intellectually justified it might be. Critics of
the present lack of proof (evidence) that EBM works better
than its alternatives certainly realize, so far, that the proof
of the contrary, i.e. that EBM does not work better or at all,
can be as challenged as proof that it does. If EBM ‘does not
make sense’ what else does?

Presentation of the constituting elements, method and
techniques of EBM

Many authors suggest that EBM’s handling of risk in the pa-
tient, causes of harm or of benefits, prognosis and other piec-
es of the whole EBM mosaic is appropriate. What message is
meant to be convincing? What is good or bad ideology and
what is good or bad doctrine? We still do not know.

Straightforward presentations very often lack discussion of
weaknesses and limitations of the method proposed with its
alternatives whenever they are available and relevant. Instead,
an authoritative message is signed by multiple authors with
individual contributions remaining unknown to the reader.
Hence, evidence of evidence is replaced by views of a group
of experts, however qualified they are, who probably do not
work always as an organized and structured team behind
modern clinical recommendations and guidelines.

As already mentioned, most of EBM’s methodological ele-
ments originate from fundamental and clinical epidemiolo-
gy and biostatistics and elements adapted from neighboring
fields like decision analysis, qualitative research methodol-
ogy or economics just to name a few. The authority of the
message is enhanced by an impressive number of experts
of remarkable quality and experience. Some of them play
the role of a synod or curia advancing major lines in ideol-
ogy and doctrine to follow rather than the role of carriers

of new factual and methodological findings and scientific
proof itself. The era of petition-like papers seems over.

EBM’s mantra

In the minds of many, a laudatory mantra chanting of EBM
immediately gives legitimacy to whatever falls under its um-
brella. Advice to aspiring authors of medical articles or mono-
graphs might be: ‘Label it ‘FEvidence-Based’ and you have a greater
chance of getting published and getting away with it’. Even our
own book on logic and critical thinking in medicine was
(rightly) presented by the Publisher in the larger framework
of evidence-based practice [39]. This is all due to the cor-
rect stressing of the uses of scientific evidence in our med-
ical decision- making. It is not always necessarily so in your
own handling of evidence for a special purpose.

A publishing trend may be noticeable. Is it enough to write
a book by specifying the quality of evidence behind any di-
agnostic or therapeutic recommendation? “Can this or that
be considered satisfactory evidence as a basis for decision-
making because there was a good quality controlled clini-
cal trial published tackling the problem”? That may often
be a fairly narrow answer, but it is not necessarily enough
to cover all EBM considerations regarding the clinical ac-
tivity under evaluation. So far, ‘evidence-based’ books sell
well. Because of their title, they automatically appear more
credible, scientific and better than their ‘evidence unspec-
ified’ competitors. But is this always really so?

CONCLUSIONS. WHAT IS A BETTER ALEF T0 WRITE ON THE
GoOLEM’S FOREHEAD OR How CAN WE IMPROVE EBM

Many readers of this paper may be disappointed that it does
not bring answers to all the questions it raises. This is due to
the fact that there are still too many other questions to be
considered for which we do not have satisfactory answers.
EBM remains an unfinished story. So far, foundations of and
current contributions to EBM are remarkable and they will
remain so. However, as essential as they might be, they are
still not sufficient to advance EBM beyond its ideological
character. As long as the Golem or giant on clay feet does
not receive a better prosthetic replacement of its clay piec-
es, EBM needs to be put on more solid philosophical foun-
dations. EBM may still be less of a scientific procedure and
more of an ideological movement and doctrine for many
of us and for some time to come.

Too broadly defined in noble but less precise terms, EBM
remains prone and open to multiple interpretations, ap-
plications and uses. Many books of faith are written this
way. Everybody finds in them something to his or her lik-
ing, hence their wide popularity. EBM is an open gate to
change rather than a straightjacket of reasoning by apply-
ing and following its rules (without evaluation) in any and
all domains for which it was proposed.

As a way of critical thinking, EBM should and already is
helping us create an affective and rational distance be-
tween the EBM user and ideas of interest whether his or
hers or others’, for the better understanding of their truth,
relevance, validity, and rationality. EBM as an expression of
critical thinking should offer us tools and virtues of skep-
ticism over gullibility or dogmatism, reason over faith, sci-
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ence or pseudoscience, or rationality over wishful thinking
[46]. From a philosophical point of view, we remain at the
beginning of the road.

Finding the solution to a health problem is an exercise in
argumentation in which evidence for grounds or backing
as well as the whole reasoning process into which it enters
are present, well-linked and directed to the solution of the
problem (claim, conclusions, and recommendations). It is
an exercise in informal logic and critical thinking [26,39].
Appraising the quality of evidence and appraising the quality
of argumentation based on its components are two different,
but complementary and necessary endeavors. Currently, only
more time and experience will enrich the symbiosis between
these two paths leading towards the best clinical decisions.

Being persuasive and convincing is more difficult than be-
ing doctrinarian and/or dogmatic in a prescriptive way. The
authority of an individual is replaced by the new authori-
ty of evidence, but is it enough? Replacing the ‘because I
am telling you so’ medicine, regardless of how qualified
the ‘telling’ might be, by an independent critical apprais-
al performed by an EBM trained clinical decision maker
is just part of the solution. Neither an EBMers’ sometimes
authoritarian directions nor a blind Ludite bashing by his
or her opponents will be very beneficial. The deconstruc-
tion of ongoing argumentations must be followed by fur-
ther construction of the EBM domain.

It is up to the reader to judge how persuasive and con-
vincing this reflection about the EBM Golem has been.
Implementing and evaluating EBM goes well beyond the
school of faith or the tele-evangelical spread of the word.

Being critical of EBM does not mean its denial, but rather a
will to see it improve. We can always ask any EBM rejection-
ist: So, what else would you do? What is an equally clear al-
ternative? We can also ask the EBM adherent: What can you
do now to make it better? What do you suggest?

EBM is here to stay. After all, it is ‘evidence’ in its modern
meaning (mainly a well demonstrated cause-effect relation-
ship) that distinguishes medicine from faith and religion.
Without evidence, i.e. the best available demonstration of
the cause-effect relationship in medicine, comforting a pa-
tient sadly enough might be done in many instances bet-
ter by clergy than by many health professionals. Without
continuous improvements of the EBM domain, wide ac-
ceptance of EBM should not lead us to creating a new re-
ligion of EBM itself.

If philosophy in medicine (based on Webster’s general defi-
nition [47]) is the rational investigation (but also practice!) of
the truths (evidences) and principles of being (a patient or his
health care provider), knowledge (basic, clinical, community)
or conduct (prevention and clinical and community care), it
requires many serious commitments from all of us. We often
forget that philosophy is not simply a critical study of basic
principles and concepts of a particular branch of knowledge
to improve our understanding (EBM in this case, our prac-
tice, etc.). It also represents a system of principles and guid-
ance in practical affairs [47]. In addition, it is supposed to
lead us to composure and calm in the presence of troubles
and annoyances [46] and to the achievements and rewards

that innovation and progress generate. Each of us needs to
be a philosopher in and of medicine in this sense.

In order to achieve a balance, a complex set of priori-
ties in modern medicine stemming from individual pa-
tient and community care must be established. ‘EBM must
expand to include new methods and study design and knowledge
integration, and must adapt to the needs of both patients and
healthcare professionals in order to provide the best care at the lowest

possible cost [48].

EBM has reached its adolescence and it should be wished
all the best in its further development. As in our own lives,
a ‘new look’ is often desirable at this age. Even though we
are on the right track with EBM, it is clear that we still have
some work to do.

REFERENCES:

—

. Vandergrift KE: Background on the Golem legends. 8 pages at http://
www.scils.rutgers.edu/~kvander/golem/backgroundgolem. html, retrieved July
5, 2006.

. Guyatt GH: Evidence-Based Medicine. Ann Intern Med, 1991; 114(ACP
J Club, Suppl.2): A-16

Evidence-Based Medicine Working Group (Guyatt G et al): Evidence-
Based Medicine. A new approach to teaching the practice of medicine.
JAMA, 1992; 268: 2420-25

4. Sackett DL, Richardson WS, Rosenberg W, Haynes RB: Evidence-based
Medicine. How to Practice & Teach EBM. New York and Edinburgh:
Churchill Livingstone, 1997, (2" Edition, 2000, same authors)

. Straus SE, Richardson WS, Glasziou P, Haynes RB: Evidence-Based
Medicine. How to Practice and Teach EBM. T 3'¢ Edition. New York,
Elsevier/Churchill Livingstone, 2005

. Brownson RC, Baker EA, Leet TL, Gillespie KN: Evidence-Based Public
Health. Oxford and New York, Oxford University Press, 2003

Mazurek BM, Fineout-Overholt E: Evidence-Based Practice in Nursing
& Healthcare. A Guide to the Best Practice. Philadelphia: Lippincott
Willams & Wilkins, 2005

8. DiCenso A, Guyatt G, Ciliska D: Evidence-Based Nursing. A Guide to
Clinical Practice. St.Louis and London, Elsevier/Mosby, 2005

9. The Evidence-Based Medicine Working Group: Users’ Guides to the
Medical Literature. Edited by G Guyatt and D Rennie. Chicago, JAMA
& Archives Journals, 2002

10. BestBookBuys®. Evidence-Based Medicine Titles. 437 references at
http://www.bestbuys.com/books/search.jsp 2isrc=b-search-srchbox&N=08: Ntk=P_
Title&eNH=Fvidence+Based Retrieved July 2, 2006

. Miles A, Polychronis A, Grey JE: The evidence-based health care debate
—2006. Where are we now? ] Eval Clin Pract, 2006;12: 239-47

. Goldenberg MJ: On evidence and evidence-based medicine: Lessons from
the philosophy of science. Soc Sci & Med, 2006; 62(11): 2621-32

. Tonelli MR: The philosophical limits of evidence-based medicine. Acad
Med, 1998; 73: 1234-40

14. Tonelli MR: Integrating evidence into clinical practice: an alternative

to evidence-based approaches. J Eval Clin Pract, 2006; 12: 248-356
15. Jenicek M: The hard art of soft science: Evidence-Based Medicine,
Reasoned Medicine or both? ] Eval Clin Pract, 2006; 12: 410-19

16. McGee S: Evidence-Based Physical Diagnosis. Philadelphia: Saunders-
An Imprint of Elsevier, 2001

no

il

o

o

~N

1

—_

1

ro

—
o

17. Yagisawa T: Definition in The Cambridge Dictionary of Philosophy.
2n Edition. General Editor Robert Audi. Cambridge and New York:
Cambridge University Press, 1999; 213-215

18. Chapter 2. Meaning and Definition in Hughes W, Lavery J. Critical
Thinking. An Introduction to the Basic Skills. 4" Edition. Peterborough,
ON and Orchard Park, NY: Broadview Press, 2004; 33-60

19. Chapter 3. Logic and language (definitions and their uses in evaluat-
ing arguments) in Layman SC. The Power of Logic. 2" Edition. Boston,
MA, McGraw-Hill, 2002; 89-119

20. Anonymous compilation. Definitions of Evidence Based Practice. 3

pages retrieved from hitp://www.shef.ac.uk/scharr/ir/def.html on July 29,
2006

RA250



Med Sci Monit, 2006; 12(11): RA241-251

Jenicek M - Evidence-based medicine: Fifteen years later. Golem the good...

21.

22.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Rosenberg W, Donald A: Evidence based medicine: an approach to clin-
ical problem-solving. BMJ, 1995; 310: 1122-26

Sackett DL, Rosenberg WM, Muir Gray JA et al: Evidence based medi-
cine: what it is and what it isn’t. It’s about integrating individual clini-
cal expertise and the best external evidence. BM], 1996; 312: 71-72

. Sackett DL, Richardson WS, Rosenberg W, Haynes RB: Evidence-based

Medicine. How to Practice & Teach EBM. New York and Edinburgh:
Churchill Livingstone, 1997, (2" Edition: 2000)

A Dictionary of Epidemiology. 4" Edition. Edited by JM Last. A Handbook
Sponsored by the LE.A. Oxford and New York: Oxford University Press,
2001

Haynes RB, Devereaux P], Guyatt GH: Physicians’ and patients’ choic-
es in evidence-based practice. BMJ, 2000; 324: 1350

Jenicek M: A Physician’s Self-Paced Guide to Critical Thinking. Chicago:
American Medical Association (AMA Press), 2006

Jenicek M: Clinical Case Reporting in Evidence-based Medicine.
1 Edition. Oxford, Butterworth Heinemann, 1999

Jenicek M: Clinical Case Reporting in Evidence-based Medicine.
27 Edition. London and New York, Arnold and Oxford University Press,
2001

Browne MN, Keely SM: Asking the Right Questions. A Guide to Critical
Thinking. 7" Edition. Upper Saddle River, NJ, Pearson/Prentice Hall,
2004

Wikipedia, the Free Encyclopedia. Evidence-based medicine. 6 pages
retrieved from hitp://en.wikipedia.org/wiki/Evidence-based_medicine on July
29, 2006.

The Canadian Task Force on the Periodic Health Examination: The
Canadian Guide to Clinical Preventive Care. Ottawa: Health Canada,
1994

US Preventive Task Force: Guide to Clinical Preventive Services. 2
Edition. Washington, DC: US Department of Health and Human Services,
Public Health Service, Agency for Health Care, Policy and Research,
AHCPR Publication OM97-0001, 1996

Office of Disease Prevention and Health Promotion. Clinician’s
Handbook on Preventive Services. 2" Edition. Washington DC: US
Department of Health and Human Services, Public Health Service,
Agency for Health Care Policy and research, AHCPR Publication No
APPIP 98-0025, 1998

Nierenberg AA, Feinstein AR: How to evaluate a diagnostic marker
test. Lessons from the rise and fall of dexamethasone suppression test.
JAMA,1988; 259: 1699-702

35. Jenicek M: Epidemiology. The Logic of Modern Medicine. Montreal:

EPIMED International, 1995

36. Jenicek M: Foundations of Evidence-Based Medicine. Boca Raton/

London/New York/Washington: The Parthenon Publishing Group/
CRC Press, 2003

37. Jenicek M: Méta-analyse en médecine. Evaluation et synthése de

I'information clinique et épidémiologique (Meta-Analysis in Medicine.
Evaluation and Synthesis of Clinical and Epidemiological Information.)
St.Hyacinthe and Paris: EDISEM and Maloine, 1987

38. Jenicek M: Meta-analysis in medicine. Where we are and where we want

39.

40.

41.

to go. ] Clin Epidemiol,1989; 42: 35-44

Jenicek M, Hitchcock D: Evidence-Based Practice. Logic and Critical

Thinking in Medicine. Chicago: American Medical Association (AMA
Press), 2005

En¢ B. Paradigm in: The Cambridge Dictionary of Philosophy. 2" Edition.
General Editor Robert Audi. Cambridge and new York: Cambridge
University Press, 1999, 641-42

Baltzan M: Evidence-based medicine: pure rhetoric. Medical Post, 1998;
34(Iss.25): 17

42. Jenicek M: Towards evidence-based critical thinking medicine? Uses of

43.

44.

45.

46.

47.

48.

best evidence in flawless argumentations. Med Sci Monit, 2006; 12(8):
RA149-53

Upshur REG: Evidence-based medicine, reasoned medicine or both?
Commentary on Jenicek M (2006) ‘The hard art of soft science’ Journal
of Evaluation in Clinical Practice 12, 410-19. J Eval Clin Pract, 2006;
12(4): 420-22

Loughlin M: Blinded by ‘science’: Commentary on Jenicek M (2006)
‘The hard art of soft science’ Journal of Evaluation in Clinical Practice
12, 410-19. J Eval Clin Pract, 2006; 12(4): 423-26

Miles A, Loughlin M: Continuing the evidence-based health care de-
bate in 2006. The progress and price of EBM. J Eval Clin Pract, 2006;
12(4): 385-98

Cline A: Establishing emotional & intellectual distance between you
& your ideas. 2 pages at htlp: //atheism.about.com/od/criticalthinking/a/
criticalthink.htm Retrieved July 21, 2006.

CD Random House. Webster’s Unabridged Dictionary 3.0. New York:
Random House Information Group, Inc, 2003.

Cohen AM, Hersh WR. Criticism of evidence-based medicine. Guest
Editorial. Evid Based Cardiovasc Med, 2004; 8: 197-98

RA251




Index Copernicus

Global Scientific Information Systems
for Scientists by Scientists

INDEX

COPERNICUS

www.IndexCopernicus.com

Fr} = e e e ] ) INTE RNATIONAL
THTH # [ WEen I cirnh drde st spa acss. fom g gk =g
INDEX @\ Lo II’I:'I{NI{.'L'b: —

e e Wor_ 1 1 (204 131

EVALUATION & BENCHMARKING

PROFILED INFORMATION

NETWORKING & COOPERATION

VIRTUAL RESEARCH GROUPS

Index

Copernicus

integrates

IC Journal Master List

Scientific literature database,
including abstracts, full text,
and journal ranking.
Instructions for authors
available from selected journals.

IC Conferences

Effective search tool for
worldwide medical conferences
and local meetings.

A v O R B B e 04 F0

B Pemiefie: B b fapmert weel Sarie | i

Effective search tool for
collaborators worldwide.
Provides easy global
networking for scientists.
C.V.'s and dossiers on selected
scientists available. Increase
your professional visibility.

Provides information on patent
registration process, patent offices
and other legal issues. Provides
links to companies that may want
to license or purchase a patent.

IC Crant Awareness

Need grant assistance?
Step-by-step information on
how to apply for a grant. Provides
a list of grant institutions and
their requirements.

PATENTS

CLINICAL TRIALS

STRATECIC & FINANCIAL DECISIONS

IC Virtual Research Groups [VRG]

Web-based complete research
environment which enables researchers
to work on one project from distant

locations. VRG provides:

@ customizable and individually
self-tailored electronic research
protocols and data capture tools,

(@ statistical analysis and report
creation tools,

@ profiled information on literature,
publications, grants and patents
related to the research project,

@ administration tools.

IC Lab & Clinical Trial Register

Provides list of on-going laboratory
or clinical trials, including

research summaries and calls for
co-investigators.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Belinea 101901_111914 cool)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /POL ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /DocumentRGB
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


