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Teaching Evidence-Based Medicine: Should
We Be Teaching Information Management
Instead?
David C. Slawson, MD, and Allen F. Shaughnessy, PharmD

Abstract
To encourage high-quality patient care
guided by the best evidence, many
medical schools and residencies are
teaching techniques for critically
evaluating the medical literature. While a
large step forward, these skills of
evidence-based medicine are necessary
but not sufficient for the practice of
contemporary medicine. Incorporating
the best evidence into the real world of
busy clinical practice requires the applied
science of information management.
Clinicians must learn the techniques and
skills to focus on finding, evaluating, and

using information at the point of care.
This information must be both relevant
to themselves and their patients as well
as being valid. The authors discuss the
need to teach the applied science of
information management along with, or
perhaps even instead of, teaching the
basic science of evidence-based
medicine. All students, residents, and
practicing physicians need three skills to
practice the best medicine: the ability to
select foraging—“keeping up”—tools
that filter information for relevance and
validity, the skill to select and use a

The professionally sponsored literature
for medical practitioners acts as though
each practitioner in each American
community were supposed to be his own
scholarly and scientific institute,
screening, sifting, evaluating, assessing,
and translating into practical terms the
output of medical research that is
reported in the periodical literature . . . .
The practitioner, of course, is quite
unable to live up to this myth. For that
reason, he is likely to have recourse . . . to
those sources that are willing to offer him
the digested and preselected information
that meets the needs.

from expert-led medicine to practice
directed by patient-oriented, outcomesbased research. Evidence-based medicine
(EBM) has become the approach
developed to help clinicians manage this
information, and many schools and
residencies are using EBM to help their
learners achieve the practice-based
learning and improvement competency
mandated by the Accreditation Council
for Graduate Medical Education.1
However, teaching clinicians EBM
techniques and then expecting them to be
expert information managers may set
them up for failure by providing skills
that are not relevant to their day-to-day
practice. This expectation, expressed 40
years ago in the opening quote,2 is likely
to be just as unrealistic now.

—Herbert Menzel, 1966

I

n the past ten years, two major changes
have occurred in the processing of
information in medicine: the widespread
and easy availability of the medical
research literature to both clinicians and
their patients, and a push to move away
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In this article we explore current
approaches to EBM and suggest that a
framework of information
management, built on the needs of
patients rather than on the availability
of evidence, offers the knowledge and
skills necessary for clinicians to practice
medicine that is, as called for by the
Institute of Medicine, safe, effective,
efficient, and, most important, patient
centered.3 This change in orientation
will require a new approach to teaching
medical students, residents, and
practicing physicians.

hunting—“just in time”—information
tool that presents prefiltered information
easily and in a quickly accessible form at
the point of care, and the ability to make
decisions by combining the best patientoriented evidence with patient-centered
care, placing the evidence in perspective
with the needs and desires of the
patient. This teaching of information
management skills will prepare students
and residents for a practice of medicine
that requires lifelong learning.
Acad Med. 2005; 80:685–689.

Evidence-Based Medicine as an
Information Framework
The classic EBM approach consists of a
five-step process of developing a question
using the populations-interventioncomparison-outcome (PICO) format,
finding research that may answer the
question, evaluating the research for
validity, impact, and applicability,
applying the information to clinical
decision making, and periodically
evaluating one’s effectiveness at
performing the previous four steps.4
However, a number of individuals,
including the developers of the EBM
approach, have outlined its problems.4 –7
The more common method of
information management has been called
“satisficing,” whereby busy clinicians will
be satisfied with the information they
have at hand, sacrificing quality for
convenience.8 –10 For example, internal
medicine residents pursued only 30% of
their questions during a typical office
session7 and only pursued 70% when
specifically given time during their office
hours to answer the questions they
developed.11 Instead of striving to find
the most rigorous evidence, most fulltime clinicians report they do very little
critical appraisal, instead relying on
summaries and practice guidelines,
regardless of whether these are evidence
based, for information.12–14
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In a clinical trial evaluating the
application of classic EBM techniques,
the only way practicing clinicians were
able to answer their questions at the
point of care in the real world was to rely
on predigested information, such as that
provided by abstracting services, or
previously self-developed evidence-based
summaries.15 Indeed, in the absence of
guidelines, the cost of simply obtaining
the original research articles can be
significant, estimated to be, in one typical
example, 432.00 Irish pounds
(approximately 791 U.S. dollars) in
interlibrary loan costs to answer just one
question.16
Since basic EBM skills cannot be applied
at the bedside, the use of critical appraisal
has been recommended only for select
questions encountered in one’s practice,
based on frequency.4 For common
problems, the EBM approach suggests
that each individual clinician, working
independently or, at best with a small
group, should set aside one or two hours
per week to critically appraise all the
existing primary literature and/or
systematic reviews and come up with his
or her own conclusions regarding its
validity and relevance.17
Continuing in this approach, clinicians
should rely on synthesized information
sources for a predigested, evidence-based
answer to their questions for diagnoses or
issues infrequently encountered in their
practices. For problems that occur very
infrequently, clinicians should
“ ‘blindly’ seek, accept, and apply the
recommendations we receive from
authorities in the relevant practice of
medicine.”4

problem they currently have is 100% and
thus of paramount importance and
deserving of the greatest amount of
intellectual rigor his or her clinician can
supply. There is also a logical
inconsistency in this approach: by relying
on recommendations of experts for
unusual problems in medicine, if the
disease is uncommon in the clinician’s
practice, it is less likely that the clinician
will receive updates, making it even more
likely that he or she will have incorrect
information.
This method also requires clinicians in
practice to stay current, not only with
clinical content but also with changes in
critical appraisal techniques. For
example, the value of concealed
allocation when conducting prospective
research has only recently entered the
EBM literature.18,19 For the evaluation of
guidelines or review articles, the Strength
of Recommendation Taxonomy (SORT),
which includes relevance as well as
validity assessment, has only just been
introduced.20 Clinicians unaware of these
evaluation criteria would be using out-ofdate methods while trying to keep up to
date!
Patient-Centered Information
Management
Our focus on information management
grew out of frustration with the limited
ability of EBM to meet the needs of
clinicians in active practice. Information
management focuses on the usefulness of
information to patient care, defined as the
following:21
Usefulness of any information source ⫽
Relevance ⫻ Validity
Work

In this frequency-based approach to
information-seeking, critical appraisal
skills are only used in a somewhat
intermittent manner to answer common
questions in practice and are not used
during the care of patients. This approach
presupposes and requires that each
individual clinician has sufficient critical
appraisal skills and the ability to choose
the right article(s) to evaluate, the
confidence in these skills to rely on the
generated answer, the tools or ability to
recall the information when needed, and,
perhaps most important, the courage to
base practice on this self-constructed
foundation.

▪ Is the intervention or practice feasible
and is the problem addressed common
in one’s clinical practice?

This is not a patient-centered approach.
To the patient, the frequency of the

▪ Would the information, if true, require
a change in one’s clinical practice?
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Relevance of information is defined in
terms of its direct applicability to the care
of patients and focuses on three
qualifications:
▪ Does the information focus on
outcomes patients care about? That is,
will the information help clinicians
assist patients to live longer lives, better
lives, or both?

The information should show that an
intervention helps patients live longer
and better, is feasible to implement, and
would require a change in a clinician’s
practice. We have coined the term
“Patient-Oriented Evidence that Matters”
(POEM) to characterize new research
findings that meet these criteria.5
Validity is the technical rigor that is the
focus of EBM, and work can be defined in
terms of the time, money, or effort
required to obtain an answer to a clinical
question.
It is not the frequency of the clinical
problem that decides the approach to the
literature, it is several other factors: the
clinician’s awareness that new
information is available, the feeling that
current options are unacceptable or
didn’t work, the availability of familiar
sources, the perceived likelihood that an
answer can be found, the fear of liability
if the correct approach is not followed,
and the time available to search for the
answer.22–24 In a study of 103 physicians
with a total of 1,101 questions during
clinical practice, the physicians pursued
answers to only 36% of their questions.
In attempting to answer their questions,
half of the participants spent less than 60
seconds before either finding their answer
or quitting their search.23
Information management focuses on
using currently available information
tools to remain up to date with new valid
information that is relevant to the care of
patients and is accessible while taking
care of patients. These information tools
can be divided into “foraging tools” that
clinicians can used to be alerted to new,
relevant, and valid information, and
“hunting tools” that allow clinicians to
find that information again when they
need it.25
Both tools are required for effective
practice. The best of these tools provide
information that is filtered for relevance
to clinical practice, is critically appraised
for validity using EBM techniques, and is
presented in a style that is easily grasped
by busy clinicians, which greatly reduces
the amount of work expended to obtain
the best information.24 List 1 outlines
criteria for foraging and hunting tools.
Foraging tools, or current awareness
services such as Daily POEMs,26 Journal
Watch,27 and others, are available to alert
clinicians to new information that should
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List 1
Criteria for High-Quality Hunting and Foraging Tools*
A high-quality foraging tool employs a transparent process that
•
•
•
•

filters out disease-oriented research and presents only patient-oriented research outcomes,
demonstrates that a validity assessment has been performed using appropriate criteria,
assigns levels of evidence, based on appropriate validity criteria, to individual studies,
provides specific recommendations, when feasible, on how to apply the information, placing
it into clinical context,
• comprehensively reviews the literature for a specific specialty or discipline, and
• coordinates with a high-quality hunting tool.
A high-quality hunting tool employs a transparent process that
• uses a specific, explicit method for comprehensively searching the literature to find relevant
and valid information,
• provides key recommendations supported by patient oriented outcomes when possible and,
when not, specified as preliminary when supported only by disease-oriented outcomes,
• assigns levels of evidence† or strength of recommendation‡ to key recommendations using
appropriate criteria, and
• coordinates with a high-quality foraging tool.
* These are currently available tools that enable clinicians to remain up to date with new valid information that
is relevant to patient care and is accessible while taking care of patients.
†
Oxford Center for Evidence-Based Medicine. Levels of evidence and grades of recommendation
具http://www.cebm.net/levels_of_evidence.asp典. Accessed 13 December 2004.
‡
Ebell MH, Siwek J, Weiss BD, Woolf SH, Susman J, Ewigman B, Bowman M. Strength of recommendation
taxonomy (SORT): a patient-centered approach to grading evidence in the medical literature. J Am Board Fam
Pract. 2004;17:59 – 67.

whereby they can recognize, obtain, and
use the highest-quality information
available for everyday clinical decision
making. In contrast, only a fraction of
clinicians from each specialty need
detailed training in critical analysis of the
original literature, and even fewer need
training in Level 3 activities.
The specifics of the curriculum are
outlined in print and online
resources,35–37 and workshops are
regularly presented.38 The curriculum
introduces students to the concepts,
prepares residents to meet the practicebased learning and improvement
competency,1 and equips practicing
clinicians for aspects of the maintenance
of certification39 process. It also prepares
physicians to take advantage of the newly
developed point-of-care continuing
medical education credit
Skill #1: Select tools for “keeping up”

influence their care of patients. However,
information obtained in this way rarely
results in the clinician’s learning more
than simply that the actual information
exists (life would be so much easier if we
could read something once, reflect on it,
and then remember it flawlessly when it
is needed). Thus, a hunting tool is needed
to retrieve relevant and valid information
quickly when it is required in the care of
patients. A number of hunting tools exist,
but most do not provide an answer in less
than a minute, and only a few such as
Dynamed28 and InfoRetriever26 have both
specific patient-oriented evidence criteria
and validity ratings (levels of evidence)
for included information.
New Skills Needed
With this focus on information
management, rather than simply the basic
tenets of critical appraisal, clinicians can
focus on understanding, interpreting, and
applying the information in their own
clinical situation. Good information tools
will provide a variety of levels of
information, where available, to suit the
individual needs of the clinician. Several
investigators have had success teaching
information management using point-ofcare tools that provide prefiltered,
prevalidated information to medical
students.29 –31
Not all sources provide the same degree
of relevant and valid information.
Information in newsletters often is not
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complete,32 current awareness services
vary widely in their presentation of
patient-oriented information33 and
review articles often selectively omit or
skew crucial information that should
affect the care of patients.34 Clinicians
need to be armed with the skills to
identify sources of accurate and relevant
information at the point of care. These
are not information evaluation skills but
information management skills.
We have created and tested a curriculum
to teach the principles of information
management.35 The curriculum has three
levels:
▪ Level 1 is for clinicians who can use the
concepts to make better patient-care
decisions;
▪ Level 2 is for teachers and writers who
teach clinicians the curriculum and
provide evidence-based reviews of
original research; and
▪ Level 3 is for researchers who are adept
at conducting decision analysis, metaanalysis, and other techniques of
synthesizing raw research information
into useable clinical information.
List 2 presents the modules in this
curriculum, for each level.
At Level 1, the goal of the curriculum is
to elevate all clinicians to a level of
information management proficiency

These are tools that provide new
information filtered for relevance and
validity using explicit criteria. There are
various tools that forage through new
research information—newsletters,
e-mail sources, and others—though these
information sources vary in relevance
and validity of the information they
present. Clinicians must be able to
distinguish “news” (which is simply
anything they didn’t know yesterday)
from valid patient-oriented evidence that
matters to them and to their patients.
Foraging tools should be tailored to the
specialty and practice of each clinician.25
They should be comprehensive, have a
process that is transparent and
reproducible to evaluate relevance and
validity, and be coordinated with a highquality hunting tool.
Skill #2: Select the appropriate hunting
tool
The clinician should have the skill to
select a hunting tool, accessible at the
point of care, that presents information
prefiltered for relevance, preappraised for
validity using explicit criteria, marked
with a level of evidence, and placed in the
clinical context of the user.40 “Just-intime”41 hunting tools are available that
reduce work by using decision support
tools, calculators, and other means to
make information more accessible and
easier to use.
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List 2
Modules in the Three Levels of an Information Mastery Curriculum Developed
by the Authors*
Level 1: For all practicing clinicians
•
•
•
•
•
•
•
•
•
•
•
•
•

Information Mastery: Finding the Best Evidence for Every Day Practice
Is it Patient-Oriented Evidence That Matters (POEM)? Assessing Relevance before Rigor
Is it True? Evaluating Information About Therapies
Don’t Panic: Basic Statistics You Need and Can Understand
A Pocket Full of Possibilities: “Just-in-Time” Information at the Point-of-Care
Evaluating Expert-Based Information Systems, Including Colleagues, Continuing Medical
Education Presentations, Reviews, and Practice Guidelines
Handheld Computers in Medicine
The True Mission of Information Mastery: Using “Medical Poetry” to Reduce Health
Disparities
Is It True? Evaluating Information about Diagnostic Tests and Clinical Decision Rules
Using Computerized Clinical Decision Rules to Make Clinical Decisions and Obtain CME
Credit at the Point of Care
Separating the Wheat from the Chaff: Obtaining Useful Information from Pharmaceutical
Representatives
Bumps in the Road to Practicing Information Mastery
“Clinical Jazz”–Harmonizing Clinical Experience and Evidence-Based Medicine

patients. This “high, hard ground” of
theory and technique contrasts sharply
with the “swampy lowland” of typical
clinical practice, where corners have to be
cut, an answer—any answer—must be
found, and relevance is valued over
rigor.33,47 We have the technology and the
tools available to allow clinicians to
search for the type of information they
choose, knowing that the source has
filtered out everything already except
information that is both relevant and
valid. EBM needs to be seen as a
necessary but not sufficient basic form of
knowledge upon which information
management can be practiced.
Information mastery, in contrast, is the
applied science that allows clinicians to
harness resources in the information age.

Level 2: For a small percentage of clinicians in each specialty
• Critical Appraisal and Interpretation of Research on:
䡩 Therapies
䡩 Diagnostic Tests
䡩 Prognosis
• Critical Evaluation and Interpretation of:
䡩 Systematic Reviews, Including Meta-analysis
䡩 Decision Analysis
䡩 Practice Guidelines
䡩 Pharmaceutical Advertising, Including Pharmaceutical Representatives
• Assigning Levels of Evidence to Research Findings to:
• Teaching Level 1 Skills
• Written Communication of Research Findings
䡩 Physicians
䡩 Patients
Level 3: For a few researchers in medicine
•
•
•
•

Performing Systematic Review
Performing Decision Analysis
Performing Cost Analysis
Guideline Development

*Some of the ideas in this list are based on Slawson DC, Shaughnessy AF. Teaching information mastery:
creating informed consumers of medical information. J Am Board Fam Pract. 1999;12:444 – 49.

Skill #3: Develop patient-centered, not
evidence-centered, decision making

Teaching Applied Information
Management

The goals of medicine should be to
relieve or prevent suffering,42,43 to
maintain or provide hope, and to
prevent, treat, or cure disease. EBM can
address well only the third goal. Thus,
evidence is there only to factor into the
clinical decision; it is not the decision
itself. The patient-centered model of care
includes consideration of the patient as a
person along with seeing the patient in
the standard biomedical model as a
person with a disease.44 The clinical
decision is based on combining the best
patient-oriented evidence with patientcentered care in the mind of the
physician, who puts the evidence in
perspective with the needs and desires of
the patient.

Several researchers have shown that
clinicians infrequently approach the
medical literature for answers, instead
relying on their own background
knowledge or intuition (i.e.,
guessing).11,23,45,46 To keep pressing the
standard EBM approach is like asking
everyone who wishes to make a cake to
buy the wheat to grind their own flour,
refine their own sugar, and extract their
own flavorings before ever starting the
cake. Cakes aren’t made this way.
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It is not realistic to expect clinicians to
develop a “searchable” question, find the
information, evaluate it, and make a
decision based on it, all at the point of
care with an office or hospital ward full of
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Did You Know?
The first human gene therapy trial for cystic fibrosis was conducted in 1993 by researchers at New York Presbyterian
Hospital and Joan & Sanford I. Weill Medical College of Cornell University.
For other important milestones in medical knowledge and practice credited to academic medical centers, visit the AAMC’s ⬙Discoveries and Innovations in
Patient Care and Research Database⬙ at 具www.aamc.org/innovations典.
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