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Abstract
Purpose of Review Evidence-based medicine since its incep-
tion offered the potential for increased use of effective inter-
ventions and consequently a potential to improve quality of
care and to reduce health care costs.
Recent Findings One great accomplishment of the evidence-
based medicine movement has been a renewed focus on the
scientific process and the development of systematic reviews
and meta-analysis that condense the best evidence available.
However, the well-being and goals of the patient are at the
center of patient-physician and at the core of the clinical
decision-making process.
Summary Evidence-based medicine is a tool that contributes
with the best scientific evidence available. Clinical judgment
and expertise are necessary elements that help integrate the
patient’s specific circumstances and values with the best sci-
entific evidence to provide therapeutic options to the patient.
Applying general evidence to the individual patient is part of
the art of caring and comforting, part of the art of being a
physician.

Keywords Evidence-basedmedicine . Evidence . Art of
medicine . Health care

Introduction

The health care system in the USA is at a crossroads with
uncertain future. Access to health care is a particular demand-
ing issue, but so is health care costs and quality of care. The
Center for Disease Control estimates that 28 million
Americans under the age of 65 are currently uninsured [1].
Furthermore, an estimated 400,000 deaths a year could be
attributed to medical error in the USA [2]. Evidence-based
medicine since its inception offered the potential for increased
use of effective interventions and consequently a potential to
improve quality of care and to reduce health care costs. Close
to 30 years after the initiation of the evidence-base medicine
movement, there are successes, but some criticisms persist.
One great accomplishment of the evidence-based medicine
movement has been a renewed focus on the scientific process
and the development of systematic reviews and meta-analysis
that condense the best evidence available in a specific topic.
However, patients’ values remain at the core of every clinical
decision despite the evidence. The best evidence needs to be
integrated with clinical expertise and patients’ preferences;
this is when the art of medicine and evidence-based medicine
coalesce.

The Origins of Evidence-Based Medicine

The concern for effectiveness and safety of medical interven-
tions grew during the 1970s, particularly by doctor Archibald
Cochrane. He famously questioned the evidence behind many
interventions, tests, and procedures and was deeply concerned
about the lack of evidence for their effectiveness and safety
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[3]. The randomized controlled trial and epidemiological prin-
ciples applied to medical care were seen as a key to improve
effectiveness and safety in medical practice [4]. Evidence-
based medicine as we know it today, as a potential new meth-
od for clinical decision-making, was introduced by Gordon
Guyatt from McMaster University in the 1990s [5]. It was
described as the conscientious, explicit, and judicious use of
current best evidence in making decisions about the care of
individual patients by David Sackett [6•]. Doctor Sackett also
stipulates that evidence-based medicine is the integration of
three important aspects: the best available evidence, clinical
experience and patient’s values. As Dr. Sackett states: “with-
out clinical expertise, practice risks becoming tyrannized by
evidence, for even excellent external evidence may be inap-
plicable to or inappropriate for an individual patient…without
current best evidence, practice risks becoming rapidly out of
date, to the detriment of patients.” [6•] The goal was to utilize
the best available evidence in clinical practice and
deemphasize intuition, pathophysiologic rationale, and unsys-
tematic clinical experience. Initially, the evidence-based
movement was more about educating physicians on use of
published research and systematic reviews to optimize patient
care [7, 8]. Soon, basic instruments such as collaborations to
summarize evidence from clinical trials and to make it avail-
able in clinically useful portions, evidence-based clinical
guidelines and critical appraisal tools designed for clinicians
became available [9]. Evidence-based medicine later evolved
into a more widespread approach with incorporation of critical
appraisal of the evidence and patients’ preferences [7]. By
erection of clinical decisions on the same evidence,
evidence-based medicine would limit variations in medical
practice and use of untested interventions, consequently im-
proving patient outcomes. Although the use of some form of
evidence, clinical expertise, and incorporation of patients’
values has always been part of medical practice, the main
contribution of evidence-based medicine is the systematic
use of scientific evidence in every day clinical practice.

The Evidence in Evidence-Based Medicine

The basic methodology of evidence-based medicine models
the scientific method; it identifies a clinically relevant ques-
tion, makes use of the best scientific evidence to answer the
question, critically appraises that evidence, and integrates the
evidence with the clinical scenario and patients’ values [10].
One key element of evidence-based medicine is that it favors
systematic clinical observations in over other forms of evi-
dence; this is called the first principle or epistemological prin-
ciple. Therefore, not all evidence is created equal and the best
available evidence should guide clinical decisions [7, 11]. The
traditional hierarchy of evidence included randomized con-
trolled trials at the top, followed by cohort studies, case con-
trolled studies, case series, and others with expert experience

at the bottom [12]. The second principle stipulates that evalu-
ating the totality of the evidence has a greater value than eval-
uating only selected or hand-picked evidence [11]. This is the
basis for systematic reviews and other evidence compilation
systems such as systematic summaries and meta-analysis. The
Cochrane Collaboration [13] has been the flagship of this
effort and currently involves more than 100 countries and
close to 40 thousand collaborators [14]. Practice guidelines
have been another effort to synthetize the best evidence avail-
able and make it widely available for every day clinical
decision-making [15]. These were the response of the US
Institute of Medicine to unacceptably extensive variations in
medical practice, with the goal of decreasing variation and
consequently improving outcomes. The third principle of
evidence-based medicine stipulates that evidence is only one
element in the decision-making process and the patients’
values and preference must play a key role [7]. This is a fun-
damental key point, since the patient is at the core of the whole
medical process; their decision is the directive. The great spec-
trum of patient values, preferences, and goals implies that
consistency and standardization of care are neither desirable
nor possible.

Criticisms to Evidence-Based Medicine

From its beginning, evidence-based medicine found many
criticisms and critics. Evidence-based medicine initially was
portrayed as a new paradigm in medicine, rather than a new
focus or tool for clinical decision-making [16]. A paradigm
shift would imply adopting an entire new set of beliefs and
values; this clearly is not what happened [17]. Evidence of
some sort or another, clinical judgment, and patients’ wishes
have always been part of the decision-making process in med-
icine. Although evidence-based medicine is not a paradigm
shift in the strict sense, its merit consists inmaking a conscious
effort to systematically use the best evidence available to
guide the decision-making process.

A frequent criticism of evidence-based medicine is that not
all evidence is equal and it gives more credence to some forms
of evidence, such as that coming from randomized controlled
trials. However, not all questions in medicine are amenable to
this form of evidence and some questions may require ethno-
graphic or other forms of evidence not contemplated or con-
sidered inferior by evidence-based medicine [18]. Another
area of criticism is what is called gray zones [19]. Evidence
is not available to answer every question a clinician encoun-
ters in every day practice. Clinical practice generates thou-
sands of questions that would require thousands of expensive
and time-consuming randomized control trials [19], a goal
practically impossible to reach at the current time. Another
criticism is that the availability of evidence is uneven; inter-
ventions that have been studied with mixed results may be
favored over interventions potentially equally or more
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effective but less studied. For instance, the device and phar-
maceutical corporations (or governmental agencies) deter-
mine the research agenda and could influence clinical practice
in several ways. By defining medical conditions or interven-
tions that need to be explored, the pharmaceutical companies
decide the specific areas where evidence is generated.
Likewise, deciding the control and intervention populations
and selecting outcomes to measure, the device and pharma-
ceutical corporations may further guide the evidence available
for clinical decision-making [20••]. This would generate im-
portant volume of “evidence” in specific areas of interest,
leaving other areas that may be equally valuable without evi-
dence available. Other potential strategies to increase avail-
ability of favorable evidence is to overpower studies to find
a statistically significant difference (although not necessarily
clinically meaningful) [20••, 21, 22], selecting narrow popu-
lations most likely to respond to treatment [23], using surro-
gate outcomes [24], and only publishing studies with favor-
able results [24–30].

Another common criticism of evidence-based medicine is
the applicability of evidence generated in large groups to the
individual patient. Most of the evidence is gathered from stud-
ies done in large, strictly selected populations and under ideal
circumstances [31]. The evidence generated by randomized
controlled trials is specific to the particular population includ-
ed in the trial and may not be applicable to other populations
and to specific individuals that vary substantially from the
population studied. Since the evidence based on randomized
clinical trials provides trends in a group and average behaviors
of participants, the conclusions are applicable to a group or
“model” patient that may differ in many ways even from some
of the participants in a study. Therefore, the best quality evi-
dence can be gathered only for conditions that impact large
groups to constitute a statistically significant population. For
smaller subpopulations, the clinical decisions need to be based
on evidence considered as lower quality by evidence-based
medicine [31].

Many physicians wonder about the feasibility of practicing
evidence-based medicine in the current extremely hectic med-
ical environment. A considerable amount of medical literature
is published on a daily basis. Medical knowledge has reached
new levels of complexity and detail. However, from the clini-
cian perspective, very few new pieces of published literature
are practice changing and most only show marginal gains in
knowledge. Not all we find in the daily flood of medical lit-
erature may be sound methodologically, applicable to the pa-
tient in front of us, or compatible with our patient’s values or
social circumstances. Furthermore, the current medical prac-
tice environment has progressively limited the amount of time
we spent with patients. Research has shown that clinical ques-
tions arise frequently, in a particular study, they arose 3.2
times for every ten patients seen in medical practice, but cli-
nicians do not look for an answer 64% of the time [32].

Furthermore, even if clear evidence is available, physicians
and patients may opt not to implement it for multiple reasons.
Among physicians, frequent reasons include the rapid devel-
opment of new concepts that contradict recent ones, personal
preference, or to address emotional needs of patients, prevent
malpractice, or to manage patient expectations and in some
cases [33]. As an effort to improve clinicians’ rapid access to
evidence, guidelines, templets, algorithms, and automated
digital systems have been created. The goal of evidence-
based medicine is to provide solid scientific base to improve
effectiveness, quality, and safety of medical care. Evidence-
based medicine may help solve some of overuse, underuse,
and misuse of health care by limiting variations and empha-
sizing evidence-based health practices [6•, 34].

AWord on the Art of Medicine

The art of medicine is not clearly defined, but a classical
medicine textbook [35] defines medicine and sheds light on
the art of being a physician:

“…a profession that incorporates science and the scientific
method with the art of being a physician. Even in modern
times, the art of caring and comforting, guided by millennia
of common sense as well as a more recent, systematic ap-
proach to medical ethics, remains the cornerstone of medicine.
Without these humanistic qualities, the application of modern
science of medicine is suboptimal, ineffective, or even
detrimental.”

The essence of medicine is the patient. The well-being and
goals of the patient are at the center of patient-physician inter-
action and should be at the core of the clinical decision-
making process. Evidence-based medicine is a tool that con-
tributes with the best scientific evidence available. Clinical
judgment and expertise is a necessary element that helps inte-
grate the patient’s specific circumstances and values with the
best scientific evidence to provide therapeutic options to the
patient. Regardless of strength and quality of evidence, the
patient’s values are the directive. There is little instruction or
research on how to individualized evidence derived from large
randomized clinical trials, or on effective share decision-mak-
ing, as of now, this remains as an art. Accordingly, applying
general evidence to the individual patient is part of the art of
caring and comforting, part of the art of being a physician.

Conclusion

Evidence-based medicine has been defined as the conscien-
tious, explicit, judicious use of best evidence available to
make decisions about the care of individual patients. This is
a common sense and logical approach to the practice of med-
icine. Although it is not clear whether practicing evidence-
based medicine improves patient outcomes, there are studies
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that suggest that adherence to evidence-basedmedicine guide-
lines improves patient outcomes [36••]. On the other hand,
there are limitations in the availability, quality, and applicabil-
ity of the evidence to individual patients. Furthermore, in spite
of clear evidence, patient or physicians may decide not to use
it based on other factors such as cost, availability, or individual
values or preferences. The patients’ values remain at the core
of every clinical decision despite the evidence. Therefore, the
best evidence needs to be integrated with clinical expertise
and patients’ preferences; this is when the art of medicine
and evidence-based medicine coalesce.
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