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Introduction

Recent years have witnessed a
growing emphasis on evidence.
The volume of scientific informa-
tion has increased dramatically.
Thousands of randomized, con-
trolled trials (RCTs) are published
each year. Systematic reviews,!
which summarize the evidence
from multiple studies, and meta-
analyses,? which quantitatively pool
data, are increasingly common in
general medicine journals and spe-
cialty journals. The Cochrane Col-
laboration, a worldwide effort to
conduct systematic reviews, is con-
tinuously updating its reports (and
other systematic reviews) on an
electronic database, the Cochrane
Library, which is accessible on CD-
ROMs and the Internet.®

Evidence-based medicine
(EBM), which seeks to directly
link clinical practice and policy
decisions to supporting evidence,
is receiving increased attention in
practice guidelines and public
policy. Insurers’ decisions about
coverage, government decisions
about health care financing, and
even medicolegal judgments are
guided by the results of clinical
trials, systematic reviews, and pro-
nouncements in evidence-based
practice guidelines. Through its
Agency for Healthcare Research
and Quality, the federal govern-
ment has established 12 evidence-
based practice centers in institu-
tions in the United States and
Canada to perform and publish
high-quality evidence reports.

Publications and electronic
resources have stepped in to help

clinicians and policy makers deal
with this explosion of information.
Medical journals routinely publish
systematic reviews and/or sections
that summarize reviews in other
journals. Several new journals are
devoted entirely to evidence-based
medicine, such as ACP Journal
Club, Evidence-Based Medicine,
Best Evidence,and Evidence-Based
Oncology.

The Growing Emphasis
on Evidence

The increased attention to data
in clinical practice and health poli-
cy settings stems from three fac-
tors. First, spiraling health care
costs have placed pressure on gov-
ernment and private health plans
to scrutinize the effectiveness and
appropriateness of service utiliza-
tion. Second, studies since the
1970s have documented substan-
tial geographic variations in the
rate with which procedures and
treatments are offered to patients
with similar clinical profiles, sug-
gesting that services are either
over- or under-utilized.*

Studies find that services that
patients should be receiving (eg,
childhood immunizations, smok-
ing cessation counseling, beta
blockers after acute myocardial
infarction, warfarin for nonvalvu-
lar atrial fibrillation) are not being
provided in a large proportion of
cases. Conversely, services that
are ineffective (eg, routine preop-
erative testing) are performed
with regularity. In other cases, ser-
vices are misapplied to the wrong
patient populations or are deliv-
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ered incorrectly. Thrombolytic
therapy is often not administered
quickly enough to be effective. In
other cases, frank medical errors
cause up to 100,000 deaths each
year in the United States.®

Distinguishing
Features of EBM

Seasoned clinicians sometimes
question the novelty of EBM, not-
ing that medicine has always been
“evidence-based.” Indeed, since
the times of Ancient Greece, physi-
cians have engaged in scientific
study and have tried to keep
abreast of the latest evidence.
What distinguishes EBM from the
traditional application of evidence
in medicine, however, is the explic-
it linkage between policy and sup-
porting data.

EBM emphasizes an examina-
tion of the evidence that is com-
prehensive, critical, and explicit.
Comprehensiveness is important
to ensure that all evidence is con-
sidered rather than just those
studies that support a particular
viewpoint or that reflect a selec-
tion bias. Critical appraisal is
emphasized to examine the
strengths and weakness of the
study designs so that judgments
about the evidence can be linked
to quality. Explicitness gives trans-
parency to the evaluation, allow-
ing readers to understand the
methods used in the analysis, the
strengths of the evidence, the
gaps that exist, and the rationale
for practice recommendations or
policies, whether evidence- or
opinion-based.
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Misconceptions about EBM
abound.® Chief among these is
the presumption that EBM resists
any medical practice that has not
been proven in a RCT or other
study. Many believe that EBM
seeks to convert clinical practice
into “cookbook medicine,” imped-
ing efforts by clinicians to exer-
cise clinical judgment and individ-
ualize care. Although this occurs,
sometimes under the false guise
of EBM, it is neither advocated by
EBM nor defensible on rational
grounds. Very little of what is
done in clinical practice has been
tested in controlled studies. It
would therefore be unrealistic
and invalid to withhold services
based on this criterion. Studies
such as RCTs are difficult to
design and fund, often require
years of follow-up to achieve
results, and rely on outcome mea-
sures that may not capture the
range of benefits and harms asso-
ciated with interventions.”8

Evidence that is available is
often of poor quality, either in
terms of internal validity (the
extent to which the data are
reflective of the clinical setting in
which the study was conducted)
or external validity (the extent to
which the findings can be extrap-
olated to other patient popula-
tions, providers, or settings). Even
the best evidence can provide
only “averages” for predicting out-
comes in a given patient. Individ-
ual variables (eg, risk factors, past
medical history, personal circum-
stances, provider skills, communi-
ty resources) influence where a
patient will fall in the bell curve
that surrounds the mean.

EBM does not gloss over these
considerations but insists on mak-
ing them explicit. It does not insist
on evidence from RCTs but does
demand that the grade and quality
of the evidence be carefully evalu-
ated and stated clearly. EBM does
not preclude the use of opinion or
expert judgment in setting practice
policy but does insist on acknowl-
edging when this is done. It advo-
cates disclosure of gaps in the evi-
dence to help clarify research agen-
das and calls attention to design
features that future studies should
incorporate to address deficiencies
in current data. Finally, EBM does
not mask over the importance of
individualized care. It encourages
that the determinant factors in
practice and policy decisions be
evidence-based to maximize equity
and effectiveness for all patients.

Evidence vs
Expert Opinion

A central thesis of EBM is the
putative superiority of scientific
evidence over opinion. The truth is
that both evidence and opinion
have their limitations. As already
noted, scientific evidence is absent
for much of medicine and, when
available, often lacks internal and
external validity.

The problems with opinion,
whether it be clinical judgment or
the beliefs of experts, are also well
documented.® These include the
selective use of evidence (inadver-
tently or consciously ignoring stud-
ies suggesting another view), biases
about magnitudes of effect and
appropriateness that stem from
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personal experience (eg, how one
was trained, a notably bad outcome
in a past patient), flawed assump-
tions about the frequency or natur-
al history of diseases, and external
influences (eg, professional norms,
business pressures, patient expec-
tations, medicolegal concerns).°

Medical history is replete with
examples of interventions that
were thought to be beneficial and
that received enthusiastic support
from clinicians, even in the face of
emerging evidence to the contrary.
The tendency of physicians to
assume that a treatment is benefi-
cial — based on biological plausi-
bility, prevailing theories about nat-
ural history, and intermediate
(rather than health) outcomes —
has inspired many mistakes in
medical dogma. For example, car-
diologists have long believed that
routine antiarrhythmic therapy is
beneficial or even life-saving in
patients with acute myocardial
infarction because of the evidence
that arrhythmias are associated
with increased mortality. This
inference went unchallenged until
the early 1990s, when clinical trials
showed that antiarrhythmic thera-
py increased mortality.!!

However, science is not the
last word, nor the only considera-
tion, in determining what is best
for patients. Although science is
of paramount importance, good
clinical decisions and sound pub-
lic policies address other consid-
erations, such as expert opinion
and clinical experience, patient
expectations and preferences,
social circumstances, the time,
equipment, and personnel avail-
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able in the clinical setting, com-
munity support services, access to
care, ethics, insurance coverage,
and medicolegal risks.

Practice Guidelines

For decades, practice guide-
lines — official statements from
organizations and agencies regard-
ing the appropriate use of proce-
dures and treatments — have
relied on informal methods to
weight these issues. Typically, a
group of experts gather around a
conference table and are asked to
make recommendations, based on
their understanding of the evi-
dence and on their opinion. No
formal methodology for reviewing
evidence or arriving at consensus
is followed, and whatever meth-
ods and rationale are used tend
not to be recorded in the final
document. Formal consensus
development techniques have
been used, most notably in Nation-
al Institutes of Health Consensus
Development Conferences®? and
the Rand appropriateness pan-
els,’® but even in these approach-
es, the panelists still reach conclu-
sions based on opinion.

Disfavor over these methods
has grown in recent years due to
concerns about vulnerability to
bias and conflicts of interest.4
Many groups have turned to EBM
for guideline development. Evi-
dence-based practice guidelines
feature an explicit methodology,
include as their foundation a sys-
tematic review of the evidence,
provide graded recommendations
that are linked directly to the sup-

porting evidence, and state explic-
itly when recommendations are
based on opinion.

Developing Evidence-
Based Practice Guidelines

In general, evidence-based
practice guidelines emerge from
six steps that are conducted with
varying intensity and in different
sequences, depending on the
topic.

1. Specification of Topic
and Methodology

The first step is to give preci-
sion to the focus of the review,
specifying the target condition, the
interventions to be reviewed, rele-
vant patient populations and clini-
cal settings, and outcome measures
of significance. The boundaries for
the search are also determined,
such as bibliographic databases
and exclusion criteria (eg, studies
published before a given date, for-
eign-language articles, editorials,
uncontrolled studies, nonhuman
studies). An evidence model often
helps to clarify the linkages in the
analytic framework for which evi-
dence is sought.t®

2. Systematic Review

The review of evidence fol-
lows procedures that have become
standardized in recent years.!
Three basic steps include (1) a
comprehensive literature search,
using explicitly documented
search terms and other techniques
to assure the reviewers and read-
ers that all relevant evidence has
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been gathered, (2) critical
appraisal of individual studies,
using explicit analytic criteria to
judge internal and external validity
and documenting the findings in
abstraction forms and evidence
tables, and (3) synthesis of results,
summarizing the results in narra-
tive text, evidence tables, or bal-
ance sheets. The last step may
involve quantitative pooling of
data in meta-analyses to estimate
overall effect sizes, especially
when individual studies lack statis-
tical power, or in decision analytic
models that predict outcomes
under varied assumptions about
determinant variables.

In many systematic reviews,
studies are assigned a “grade,” or
evidence code, that reflects the
position of the study in a hierarchy
of evidence quality. Several coding
schemes exist.*® In grading studies
of the effectiveness of treatments, a
common feature is to place RCTs at
the top of the hierarchy, followed
by observational and epidemiolog-
ic studies. Other coding schemes
are appropriate for studies evaluat-
ing diagnostic tests, epidemiologic
trends, and natural history.’

Reviewers examine a variety of
factors to assess internal validity
(eg, study population, allocation to
groups, interventions, outcome
measures, attrition rates, statistical
measurements).’® The generaliz-
ability of the study population,
intervention, and setting are con-
sidered to judge external validity.
Over 20 instruments are available
to grade the quality of RCTs,* but
the Jadad scale is most well known
and validated.?°
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3. Expert Opinion

Expert opinion plays a role in
all practice guidelines. Even when
evidence is available, subjective
judgments are made in assessing
the strength or generalizability of
the evidence and in weighing the
tradeoffs between benefits and
harms. When evidence is lacking,
groups differ on the extent to
which they are willing to make rec-
ommendations based on opinion. A
hallmark of EBM is to be explicit
when opinion is used so that read-
ers understand the basis for the rec-
ommendations and can make their
own judgment about validity.

4. Public Policy
Considerations

In an era of limited health care
resources, guideline developers
must often consider the cost effec-
tiveness or cost utility of interven-
tions. Other policy considerations,
such as access to care, availability of
qualified personnel and technology;,
insurance policies, and medicolegal
implications are considered to vary-
ing degrees depending on the topic
and panel philosophy. It is in this
context that conflicts of interest
among panel members become
especially problematic.?!  Some
groups rigidly avoid making opin-
ion-based recommendations, instead
offering the neutral conclusion that
there is insufficient evidence to
make a recommendation.

5. Drafting of Document
The wording of recommenda-

tions receives great attention in
practice guidelines since even the

slightest nuances of language can
have serious policy implications
and affect the quality of patient
care. A characteristic of evidence-
based guidelines is the use of let-
ter codes (eg, “A” recommenda-
tion) or recommendation cate-
gories (eg,“standards,”“guidelines,”
“options™) to reflect how strongly
the intervention is recommended.
Almost always, this grading
scheme reflects the strength of
supporting evidence.

For interventions with com-
plex tradeoffs or equivocal evi-
dence, the best choice may depend
on the values patients assign to
potential benefits and harms.
Increasingly, guidelines on such
topics eschew universal recom-
mendations and instead urge physi-
cians to help patients assess and
weigh personal preferences in a
process of shared decision mak-
ing.2?  That process involves dis-
cussing with patients the potential
benefits and harms of interventions
and their likelihood, helping them
decide how strongly they feel
about potential outcomes, and
determining from this information
which option is best.

6. Peer Review

As with any scholarly docu-
ment, evidence-based guidelines
are typically circulated in draft
form to content experts to obtain
feedback on the comprehensive-
ness of the review and the validity
of the critical appraisal. The draft
is also sent to stakeholders, such
as relevant professional societies
and advocacy organizations, for
further feedback.
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Limitations of Evidence-
Based Practice Guidelines

Evidence-based practice guide-
lines, like all guidelines, can be
flawed, advocating interventions
that are not in the best interest of
patients.?? Sometimes the errors
stem from limitations in the sci-
ence itself, such as lack of data or
poor generalizability. Sometimes
errors occur when panel members
reach invalid conclusions in trans-
lating science into policy. Biases or
conflicts of interest among panel
members, often exacerbated when
outspoken individuals dominate
the process, can produce different
recommendations than the data
support. Recommendations that
do not give guidance on individual-
ization or that reduce complex
decisions into simplistic algorithms
may be overly rigid and may result
in more harm than good.

Practice guidelines can have
adverse implications for clinicians,
especially if they are rigidly
enforced by payers, managers, or
malpractice courts. They can have
adverse policy implications for
society if they increase the costs of
care, decrease equity, or divert
resources from more effective
health care interventions.

A fundamental limitation of
practice guidelines is that they
often do not change practice
behavior. Most studies indicate that
passive dissemination of guide-
lines, such as publishing them in a
medical journal, is ineffective in
changing behavior.?*  Guidelines
have been shown to be effective in
changing practice patterns when
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they are accompanied by active
implementation strategies, such as
standing orders, reminder systems,
academic detailing, audit, and feed-
back.

That physicians do not always
counsel patients to stop smoking,
do not always order screening
mammograms when women need
them, do not prescribe
angiotensin-converting enzyme
inhibitors for all patients with con-
gestive heart failure — despite
guidelines from multiple organiza-
tions recommending these prac-
tices — emphasizes the barriers
that physicians face in changing
behavior.?> Beyond knowing what
to do, clinicians also encounter
attitudinal barriers in accepting
the validity of recommendations,
implementation barriers in opera-
tionalizing recommendations in
practice, and reinforcement barri-
ers in maintaining a commitment
to the intervention over time.?®
That a guideline recommends a
service matters little if the clinician
disputes it, cannot provide it (due
to lack of time, equipment, or sup-
port from the health care system),
or forgets that it is indicated.

The new frontier in EBM lies in
developing effective strategies for
translating evidence into practice.
The most promising approaches
tailor implementation strategies to
the type of barriers involved, eg,
local opinion leaders and academic
detailing when attitudes are the
obstacle, changing office opera-
tions, redesigning order forms, skill
building, decision support tools to
enhance implementation,and com-
puterized reminder systems and

other prompts to provide rein-
forcement.?”  These measures,
when used to apply the growing
wealth of data from clinical
research, are most likely to fulfil the
promise of EBM to improve the effi-
cacy and equity of health care.
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