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ABSTRACT

Primary-care physicians feel pressure to be knowl-
edgeable, efficient, comprehensive, and compassion-
ate while delivering evidence-based medical care.
Incorporating evidence-based medicine into practice
requires training in the skills of finding and applying
good evidence to patients, and, increasingly, infras-
tructure that supports the incorporation of evidence
into electronic health records. Physicians cite many
barriers to the use of evidence-based medicine in
practice. In this review, we examine evidence of the
value of evidence-based medicine in clinical prac-
tice, discuss the interface of evidence and shared
decision-making, suggest tools and approaches
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for incorporating evidence-based medicine into
practice, and discuss the impact of recent health
insurance reform on expectations and incentives
for physicians with respect to evidence-based
practice. Mt Sinai J Med 79:545–554, 2012. © 2012
Mount Sinai School of Medicine
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Primary-care physicians (PCPs) are the bedrock of
patient care. The PCP is the one doctor who knows
patients best, navigates multiple health needs, and
still finds time to ask how Mom is doing. Primary-
care physicians need to stay current with a vast
and ever-changing knowledge base, and they are
expected to incorporate best practices into their daily
routines. Evidence-based medicine (EBM) is defined
as ‘‘the conscientious, explicit and judicious use of
current best evidence in making decisions about the
care of individual patients. The practice of evidence-
based medicine means integrating individual clinical
expertise with the best available external clinical
evidence from systematic research.’’1 The practice
of EBM has come into greater visibility over the
past 20 years and in the United States will soon
be linked not only to excellent patient care, but
also to reimbursement and incentives as a directive
of the American Recovery and Reinvestment Act of
2009, and later the Patient Protection and Affordable
Care Act of 2010.2 Physicians’ knowledge and skills
in EBM are often in need of further development,
and primary-care physician skills may rank lower
than those of specialists.3 A study of physician-
reported practices with hypertension management
found that a significant number of PCPs have higher
thresholds for initiating and advancing medication
than recommended by the evidence-based Joint
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National Commission guidelines, and those higher
thresholds correlated with lack of familiarity with
those guidelines.4 Another finding in that study was
that lack of awareness of the guidelines correlated
with non–evidence-based first-line drug choices.4

Primary-care internists are pressured to accomplish
more during patient visits and need resources to
help integrate EBM into their practice efficiently. At
the same time, the evidence supporting much of
routine primary-care practice, such as elements of
the annual physical exam or frequently used imaging
studies for nonspecific low back pain, is weak.5,6

Discussion of this fact has also entered the lay press.7

Practicing EBM requires skillful integration of high-
quality resources balanced by awareness of the limits
of how far evidence can, and should, go. Many PCPs
would benefit from improved EBM skills.

Thousands of new scientific articles are pub-
lished and catalogued each month. Keeping up
with the literature is extremely difficult, and sort-
ing through it to find the most valid and applicable
studies can seem overwhelming. In addition, much
of the evidence base for medical science as a whole
has come under scrutiny for its high rate of inaccu-
racy and bias.8,9 In 2010, an article in The Atlantic
eloquently described work that has called nearly the
entire research literature into question.10 For those
familiar with the practice of EBM, however, many
of the findings were not news–that observational
data can find misleading associations, that surrogate
outcomes may not represent true clinical outcomes
accurately, that people neglect an individual’s base-
line risk in assessing the impact of an intervention, or
that bias can interfere with even well-conducted ran-
domized trials. Though the literature may be flawed,
clinicians can still arm themselves with the knowl-
edge and tools to cut through the headlines and get
to the bottom line they need for their patients’ care.
In this article, we will review evidence examining the
value of EBM in clinical practice, the interface of evi-
dence and patient preferences, tools and approaches
for incorporating EBM into a busy practice, and
the impact of recent health-insurance reform on
expectations for physicians.

IS THERE EVIDENCE FOR
EVIDENCE-BASED MEDICINE IN

PRACTICE?

Staying true to their core values, proponents
of EBM should demand evidence of benefit for
the implementation of EBM into practice. Ideally,
incorporating EBM into practice should improve

physicians’ skills and patients’ clinical outcomes. An
observational study of PCPs at the largest health-
maintenance organization in Israel found modest
associations between higher total EBM knowledge
and quality of care indices for hypertension, diabetes,
and hyperlipidemia.11 If we wanted evidence less
prone to bias, we would look for interventional
trials that compare two different approaches to
care, one that utilizes an approach incorporating
EBM and another that does not. This work has
been done in several ways. A randomized trial
conducted in Germany examined the impact of
one-sentence evidence summaries appended to
letters from consultants to PCPs regarding treatment
recommendations.12 The summary sentences were
formed based on rigorous evidence reviews for
different clinical topics. They demonstrated a
significant increase in PCPs’ adherence to the
recommended therapies across a wide variety of
clinical conditions.12 This study showed that, without
any other changes in clinical care, simply alerting
PCPs to the evidence base behind certain decisions
was useful for improving care. Sometimes, tools
can help in the process of bridging evidence-based
guidelines and clinical care, and this is demonstrated
in another study of a preventive health care checklist.
In a randomized trial, preventive-care checklists that
incorporated evidence-based recommendations and
graded the strength of the evidence led to an increase
in the percentage of patients with up-to-date services
delivered from 52% to 72%, with a corresponding
slight decline in the control group.13 Use of the
checklist did not require additional educational time
for physicians, and 77% of physicians in the study
said they planned to continue to use the forms.13

Other research has shown the value of connect-
ing evidence with systems-based interventions within
specific clinical arenas. One cluster randomized trial
in the area of evidence-based quality improvement
tested the effectiveness of evidence-based collabora-
tive care models for depression management among
primary-care practices at a Veterans Administration
hospital.14 Intervention patients were more likely to
receive appropriate antidepressant medication (66%
versus 43%), which was the primary outcome for
which the study was powered.14 This study is an
example of implementing an evidence-based clini-
cal approach that had an impact in a real clinical
context. A blended package of evidence-based inter-
ventions for anxiety management in primary care
has also shown benefit.15 Investigators from Johns
Hopkins Medical Center have studied ‘‘guided care,’’
a collaborative approach to the management of
patients with chronic medical conditions that inte-
grates a registered nurse within physician teams. The
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aim of the approach is to improve adherence with
evidence-based recommendations in clinical areas
such as hypertension and congestive heart failure.
The guided approach has been shown to improve
patient-reported quality of health and reduce costs
of care via incorporation of evidence-based clinical
guidelines.16,17 A randomized trial of evidence-based
diabetes disease-management guidance at the point
of care showed improved compliance with evidence-
based care recommendations and nonsignificant
trends toward improved glycemic and lipid control.18

A randomized trial in pediatrics demonstrated that
a real time point-of-care evidence-based message
system could significantly influence prescribing prac-
tices for otitis media.19 Perhaps most impressive
was a pragmatic (clinic site-based) randomized trial
conducted in Sweden beginning in 1995.20 The inves-
tigators sought to measure the impact of case-based
educational interventions regarding the provision of
lipid-lowering therapy for secondary prevention in
patients with coronary heart disease. They demon-
strated a reduction in overall mortality from 44% in
the control group to 22% in the intervention group
over the course of 10 years.20 This is perhaps the
most compelling argument that primary-care prac-
tices should implement guideline-based care when
those guidelines are founded on good evidence, as
the impact on clinical outcomes can be profound.

Other studies have found less-impressive results.
A study of evidence-based reminders during visits
for patients with hypertension failed to show an
impact on their primary outcome of patient quality
of life, as well as secondary outcomes such as
blood pressure readings.21 A study of a complex
case-management intervention for congestive heart
failure, which included performance feedback to
physicians on evidence-based pharmacotherapy,
failed to show a difference in quality of life.22

However, in this study, baseline adherence to
recommended pharmacotherapy was high, >90%
for angiotensin-converting enzyme inhibitors.22 An
older study using guideline-based recommendations
for asthma and angina in primary-care practices with
computerized records failed to show an impact on
patient outcomes.23 In this study, however, outcomes
were assessed by manual searching of paper and
computer records, and therefore the assessment
may have been incomplete. Trials of heart failure
and ischemic heart disease evidence-based decision
support,24 as well as computer-generated evidence-
based care suggestions for asthma and chronic
obstructive pulmonary disease,25 failed to show
an impact on quality of life or clinical outcomes.
Finally, a systematic review of interventions aimed
at improving adherence to evidence-based diabetes

care found that most studies were of poor to medium
quality, and data on outcomes were variable.26 What
should we make of such mixed evidence? Although
it is reasonable to assume that more evidence-
based information at one’s fingertips during patient
encounters is likely to be a good thing, the mode
of implementation and local factors are likely critical
to the success of the intervention. Further research
regarding bringing evidence-based recommendations
to the point of care is ongoing, as evidenced by a
number of in-progress study protocols.27–31

Although it is reasonable to
assume that more evidence-based
information at one’s fingertips
during patient encounters is likely
to be a good thing, the mode of
implementation and local factors
are likely critical to the success of
the intervention.

EVIDENCE-BASED MEDICINE AND
SHARED DECISION-MAKING

Patient care relies not only on good evidence, but
also on effective communication between patient
and physician, and attention to patients’ values and
preferences. Evidence-based medicine has evolved
from being presented as the primary basis for
clinical decisions to being used as one element
within shared decision-making (SDM) between
patient and provider.32 Many of the studies of
implementation of EBM in clinical environments have
measured success by the provision of interventions
to patients. However, the receipt of an intervention
is not solely an indicator of the clinical evidence
involved–patients’ preferences and values play
heavily into what treatment is ultimately received.33

A blend of EBM and SDM is ideal, but it is
not immediately obvious how to execute the
balance. The process of incorporating patients’
values into decision-making has been presented
as a framework in parallel with the process of
acquiring, assessing, and applying evidence, in an
effort to make this union actionable.34 The authors
state, ‘‘Preference-based medicine relies on evidence
from patients and families about their goals of care
and treatment preferences in light of a realistic
assessment of benefits, burdens, and probabilities.’’34

It is the responsibility of the clinician to provide the
estimates of benefit or burden, and to communicate
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them effectively to patients. The communication of
evidence, even the choice of words or images we
use with patients, can significantly impact patients’
decisions. There is a growing body of literature
focused on the best methods of communicating
evidence to patients,35–38 and a full review of this
topic is beyond the scope of this article. In short,
EBM is important to patient care, but not sufficient
on its own. We must incorporate evidence into
patient encounters with attention to patients’ needs
and values.

Patient care relies not only on
good evidence, but also on
effective communication between
patient and physician, and
attention to patients’ values and
preferences.

BARRIERS AND OPPORTUNITIES FOR
EVIDENCE-BASED MEDICINE IN

PRIMARY CARE

Physicians routinely encounter barriers to implement-
ing EBM in their practice. Many have cited time
constraints, a sense of EBM interfering with the
doctor-patient relationship, perceived threats to pro-
fessional autonomy, skepticism regarding the cred-
ibility of evidence, lack of efficient access to key
information, and challenges in applying evidence
to individual patients.39–41 Additionally, PCPs too
often lack education in the principles and techniques
of EBM.42–44 Despite the barriers, however, multi-
ple resources make evidence-based practice easier.
Physicians can readily be taught to incorporate EBM
into their clinical practice, with attention to clini-
cians’ concerns about the doctor-patient relationship
and the time constraints that we encounter daily.
Tutorials and workshops can improve searching
strategies to locate best evidence and provide effec-
tive training in critical appraisal skills.45 A study of
workshops for training PCPs in the use of electronic
evidence-based resources demonstrated both short-
and long-term (37-month) impact on knowledge,
skills, frequency of resource use, and incorporation
of resource use into clinical practice.46 A multifaceted
EBM educational intervention had a significant impact
on PCPs’ attitudes and knowledge.47 Unfortunately,
this study failed to demonstrate an impact on test-
ordering behaviors or patients’ drug utilization, and
larger-scale studies are needed to fully explore this
connection.47 Another study, a randomized trial of an

evidence-based educational intervention for prescrib-
ing in hypertension, which included personalized
feedback, showed a modest rise in PCPs’ prescrip-
tions for thiazide diuretics first line.48 Thus, results
of interventions at the point of care demonstrate
differing impacts on clinical outcomes. As we have
discussed previously, when practice improvements
to advance guideline-based care in clinical settings
are implemented, patients can benefit. In addition,
data we have reviewed above have suggested that
interventions need not be complex or time-intensive
to have benefit.12,13,19 These studies were not specif-
ically using electronic health records, but the types
of interventions they describe could certainly be
adapted as such. Individual clinical environments can
implement simple tools to bridge the gap between
evidence and outcomes.

Interventions based on evidence
need not be complex or
time-intensive to have benefit.

RESOURCES FOR PRACTICE OF
EVIDENCE-BASED MEDICINE

In keeping with these themes, some authors have
suggested that training physicians in the individual
skills of information retrieval and critical appraisal
may be less useful than teaching physicians how
to access and use rigorously developed evidence-
based databases and guidelines.49 Numerous high-
quality databases are available for clinical use. For
questions of screening and prevention, the United
States Preventive Services Task Force (USPSTF, a
part of the Agency for Healthcare Research and
Quality) has an online searchable database of
graded screening recommendations with rigorous
assessments of the quality of relevant studies.50 The
USPSTF also contains a link to the National Guideline
Clearinghouse, a searchable database of evidence-
based clinical guidelines to facilitate informed patient-
management decisions.51 Other resources, such as
the Database of Abstracts of Reviews of Effects
(DARE), serve as a clearinghouse for multiple
evidence-based guidelines and systematic reviews.
See Table 1 for a full list of these and other resources.

The Cochrane Collaboration has developed
rigorous methodology in conducting systematic
reviews of research evidence for many important
clinical questions, particularly those that focus
on treatment of common medical conditions.
Cochrane reviews are conducted when evidence
from randomized trials accumulates in a clinical
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area and may be combined to provide a more
accurate estimate of treatment effects.52 When an
intervention has been in use for sufficient time for a
number of trials to exist, a Cochrane review could
be a physician’s first step in assessing the value of
the intervention, and will certainly be foremost in

When an intervention has been in
use for sufficient time for a
number of trials to exist, a
Cochrane review could be a
physician’s first step in assessing
the value of the intervention, and
will certainly be foremost in
building guidelines.

building guidelines. When only one or a few trials
exist, however, the challenge is to assess the validity
and value of these limited data and to decide if
they should be used to inform patient care. For
this purpose, one of the best sources of evidence
for general medicine and medical subspecialties
is the ACP Journal Club summaries, created by
the American College of Physicians and published
monthly in the Annals of Internal Medicine.53 These
summaries distill individual research study articles
with attention to evidence-based quality indices and
report the results succinctly in a 1-page format
reviewing the study population, methods, and key
results. Also included is an expert commentary
placing the study in the context of what was
previously known in this area. Studies are selected
based upon their scientific validity as well as their
clinical impact. Although the ACP Journal Club
focuses on only the highest-impact papers, the
summaries are an excellent way to establish the
bottom line about the article’s findings. Both ACP
Journal Club and related sources such as BMJ
Evidence Updates, by the British Medical Journal and
McMaster University, provide searchable databases of
valid clinical studies and will also e-mail summaries
of high-impact articles in the subject area(s) chosen
at regular intervals. Subscribing to BMJ Evidence
Updates is free to the public but currently does not
include structured abstracts or expert commentary.54

Many physicians find this a useful strategy to stay
abreast of high-quality publications in their field or
to find valid research when looking for answers to
clinical questions. Links to full-text articles are often
available.

Other commonly used resources include fee-
based products such as UpToDate and DynaMed.

These are similar to web-based texts that are being
updated regularly. Both contain links to source
articles, and DynaMed takes the additional step of
giving mention to the study design and general
quality of the source material. Both products rely
heavily on expert opinion as well. We recommend
the use of these programs for general searches and
for background-knowledge questions; but for more
specific clinical questions, it is best to use the sources
mentioned earlier.

Some practitioners may wish to take a continuing
education workshop in EBM to provide a foundation
for their skills. Three well-established workshops in
North America are available, through the Colorado
School of Public Health, Duke University, and
McMaster University, respectively.55–57 Each of
these courses includes approaches to teaching the
material while also providing outstanding training
to physicians wanting to learn EBM content. Short of
attending a workshop, clinicians can find several texts
and publications that provide an introduction to EBM
concepts and interpreting the medical literature. Two
foremost summaries of core EBM content include
the Journal of the American Medical Association
(JAMA) Users’ Guides to the Medical Literature
and Evidence-Based Medicine: How to Practice and
Teach EBM.58–60 Each of these offers not only core
EBM content, but also numerous clinical examples
that illustrate concepts. The JAMA Rational Clinical
Examination Series contains many highly useful
articles, now also integrated into a paper text, on
numerous clinical topics summarizing the accuracy of
components of the history and physical examination
in pointing to a diagnosis.61 These resources provide
an outstanding means of assessing elements of the
history and examination done in the clinic, with
many of the findings surprisingly nonintuitive or
quite distinct from what physicians are taught in
their formal training.

FUTURE:
EVIDENCE-BASED MEDICINE MEETS

HEALTHCARE REFORM

The Affordable Care Act of 2010 has led to new
requirements for Meaningful Use of electronic health
records (EHR), and compliance will be tied to
reimbursement and incentives.2 Meaningful Use has
3 main components: use of an EHR in a meaningful
manner, such as electronic prescribing; exchange of
health information to improve quality of care; and
use of the EHR to submit clinical quality measures.62

Quality measures incorporate goals such as ‘‘effective,
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safe, efficient, patient-centered, equitable and timely
care.’’63 We believe EBM can play a role in meeting
these quality measures. As health systems across the

We believe evidence-based
medicine can play a role in
meeting these quality measures.

country either improve existing EHRs or establish
new systems, many opportunities for incorporating
EBM into the Meaningful Use process present
themselves. Whereas some have highlighted the
relative paucity of evidence of benefit of EHRs,64

others expound on the potential of the EHR to
bridge the gap between evidence and practice.65 In
a true electronic record, evidence-based reminders
can be linked to patients’ specific diagnoses, quality
measures such as low-density lipoprotein cholesterol
goals for patients with ischemic heart disease or
glycated hemoglobin (HbA1c) levels for diabetic
patients can easily be monitored and highlighted
when out of range, and decision support can be
seamlessly incorporated at the point of care. Thus,
evidence-based recommendations can be provided
to physicians that are specific to the needs of their
patients. For example, in a patient with uncontrolled
diabetes, one can imagine an EHR offering that the
addition of a sulfonylurea will reduce the HbA1c value
an average of 1.0%–1.2% and that switching to insulin
can reduce the HbA1c to a greater degree. Bringing
EBM to the EHR has the potential to efficiently
provide evidence-based practice recommendations
for multiple chronic conditions. Links to the primary
evidence or evidence-based guidelines could be
provided for clinicians seeking more detail.

Bringing evidence-based medicine
to electronic health records has the
potential to efficiently provide
evidence-based practice
recommendations for multiple
chronic conditions.

Studies of the clinical impact of EHRs in primary
care have been mixed. Two large observational
studies involving evidence-based management of
diabetes and hypertension, respectively, have found
benefit regarding patients’ clinical outcomes in
practices using EHRs, compared to non-EHR.66,67

Conversely, another observational study of primary-
care practices participating in a quality-improvement
trial in the Northeast found no association between

EHR use and greater adherence to diabetes-
management recommendations, and in fact found
the opposite–that practices without EHRs did slightly
better.68 In that study, 38% of practices reported
using EHRs, and duration of use of EHRs was not
recorded. Many EHR practices were early adopters
of the technology and may not have established
stable patterns of use.68 Also, it is not clear whether
the EHR systems in these studies contained links
to evidence-based reminder systems. New EHRs
offering evidence-based information at the point
of care have greater potential to impact clinical
outcomes and should be studied in high-quality
randomized trials. Clearly, the study of EHRs is an
evolving science, and we should expect to see more
in this area as the technology is more widely adopted.

CONCLUSION

Primary-care physicians face formidable challenges
in providing their patients efficient, evidence-based,
and timely care. We need to balance complex
clinical knowledge with patient preferences and
circumstances while at the same time helping
patients navigate our complicated health care system.
Increasingly, we are now learning to use new EHRs,
which can serve as both an aid or an obstacle to
improved care. We believe there is no group better
prepared than PCPs to serve as ‘‘medical expert,
scholar, communicator, professional, collaborator,
manager, and health advocate.’’69 We have a
responsibility to stay current with the vast
and evolving medical literature. Thankfully, new
electronic resources can efficiently make available
the information we need at the time and place we
need it. With the skills and knowledge to find and
correctly utilize the best information, the PCP can
put evidence into practice and improve important
patient outcomes. Physicians can and should arm
themselves with educational courses, informative
texts, and online resources to help guide clinical
care and answer questions with strong evidence.
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