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The Science of Continuing Medical
Education: Terms, Tools, and Gaps*
Effectiveness of Continuing Medical Education:
American College of Chest Physicians
Evidence-Based Educational Guidelines

Dave Davis, MD; Georges Bordage, MD, PhD; COL Lisa K. Moores, MC, USA, FCCP;
Nancy Bennett, PhD; Spyridon S. Marinopoulos, MD, MBA; Paul E. Mazmanian, PhD;
Todd Dorman, MD; and Douglas McCrory, MD

Background: By its synthesis of a selected portion of the continuing medical education (CME)
literature, the evidence-based practice center (EPC) review discovered several major issues in
primary study design and in the systematic review process of CME studies. Through this process,
the review speaks to the need for clarity in designing, reporting and synthesizing CME trials and
provides an opportunity to advance the research agenda in this field.
Methods: The evidence-based guideline (EBG) committee reviewed the methods section of the
EPC report and these guidelines in detail, commenting on the search and review process and on
the nature of the primary literature and the definitions used within it, comparing these to other
published standardized measures.
Results: Although the EBG committee noted much strength in the EPC review, limitations of the
primary literature and the review methodology were identified and defined. These strengths and
limitations hold implications for further research in this area.
Conclusions: Noting these limitations and in order to move the field forward, the EBG committee
proposes a standard nomenclature of terms in common use in CME; a more rigorous process of
searching, distilling, and synthesizing the primary literature in this area; and a common format
on which to base the development and description of future trials of CME interventions.

(CHEST 2009; 135:8S–16S)
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Abbreviations: AMA � American Medical Association; CHEST � Continuing Healthcare Education Study Template;
EBG � evidence-based guideline; EPC � Evidence-based Practice Center; QUOROM � Quality of Reporting on Meta-Analysis

Summary of Guideline Panel Suggestions
and Future Research Efforts

1a. We suggest that the AMA definition of
CME and the terms articulated in these guide-

lines (or their modifications) should be consis-
tently employed by CME practitioners and re-
searchers as a basis for the development and
study of CME interventions.
1b. We suggest widespread dissemination,
elaboration, and clarification of these terms by

*From the Association of American Medical Colleges (Dr. Davis),
Washington, DC; the University of Illinois at Chicago (Dr.
Bordage), Chicago, IL; the Uniformed Services University of the
Health Sciences (COL Moores), Gaithersburg, MD; Harvard
Medical School-Massachusetts General Hospital (Dr. Bennett),
Brookline, MA; The Johns Hopkins University School of Medi-
cine (Drs. Marinopoulos and Dorman), Baltimore, MD; Virginia
Commonwealth University (Dr. Mazmanian), Richmond, VA;
and the Duke Center for Clinic Health Resources (Dr. Mc-
Crory), Durham, NC.

Manuscript received October 20, 2008; revision accepted De-
cember 10, 2008.
Reproduction of this article is prohibited without written permission
from the American College of Chest Physicians (www.chestjournal.
org/misc/reprints.shtml).
Correspondence to: Dave Davis, MD, Continuing Health Care
Education and Improvement, Association of American Medical
Colleges, Washington, DC 20037-1127; e-mail: ddavis@aamc.org
DOI: 10.1378/chest.08-2513

CHEST Supplement
CME: ACCP EVIDENCE-BASED EDUCATIONAL GUIDELINES

8S CME: ACCP Evidence-Based Educational Guidelines

 Copyright © 2009 American College of Chest Physicians
 on April 9, 2009www.chestjournal.orgDownloaded from 

http://www.chestjournal.org/


journal editors, by professional societies, and by
the research community.
2. We suggest that increased funding be
made available to CME research, enabling
use of the most rigorous methods in original
studies and systematic reviews. We recom-
mend that such funding be carefully deter-
mined by the scope and precision of the
research question in each case.
3. We suggest that searches employ an in-
formation specialist and extend beyond the
traditional medical educational literature to
incorporate databases established to en-
compass CME’s role in quality improvement,
guideline utilization, managed care, business
and organizational development, informatics,
and other domains.
4. We suggest that systematic review pro-
cesses of CME interventions undertake
rigorous efforts to ensure high levels of
definitional agreement, independent data
abstraction by more than one researcher, and
assessment of interrater reliability.
5. We suggest that systematic reviews of
studies of CME interventions define and em-
ploy well-described and commonly agreed-on
constructs of what constitutes positive, nega-
tive, and mixed outcomes. In this process,
careful attention should be paid, where meth-
odologically feasible, to questions of statisti-
cal, educational, and clinical significance and
of the magnitude of the effect (eg, effect size,
coefficient of determination).
6. We suggest that standardized definitions,
methods, and reporting structures be devel-
oped and used for future research, systematic
reviews, and guidelines.
7. We suggest that researchers explicitly
consider the inclusion and documentation of
teaching and learning principles in the design
and implementation of further trials of CME.
In addition, we suggest that, whenever possi-
ble, trials be designed to study the educa-
tional outcomes of such variables.
8a. We suggest that comprehensive models
of change, such as those developed in knowl-
edge translation, be employed when studies
of the effect of CME are undertaken in order
to consider and assess the role of unac-
counted and dependent variables.
8b. We suggest that future studies of CME
interventions incorporate full descriptions of
elements expressed in the Continuing Health-
care Education Study Template.

8c. We suggest that randomized controlled
studies be performed with a clear definition
of intervention and comparison or control
groups, measure their effects at multiple
points postintervention, and pay close atten-
tion to issues of participation and dropout.
8d. We suggest that researchers consider
the value of rigorous observational, ethno-
graphic, and other qualitative study methods
and use them either separately or in conjunc-
tion with quantitative methods and designs.
9. We suggest that leaders in medical edu-
cation and related fields foster (1) the identi-
fication of high-priority research topics in
CME research that would span the broad
scope of CME and (2) conduct of scientifically
rigorous studies of the process and effective-
ness of CME.

I n preparing this systematic review and its subse-
quent report, the evidence-based guideline

(EBG) committee discovered several elements in the
continuing medical education (CME) research liter-
ature that, if addressed, would advance our under-
standing of the mechanisms by which CME works
and the best means of studying them. The commit-
tee’s effort was aided by a review of the methods and
findings of the evidence-based practice center (EPC)
report, in addition to input from the two principal
investigators of the report (S.S.M. and T.D.). They
used their knowledge of the details of the methods to
help the committee prepare a rigorous critique of
the report and to provide guidance for future re-
searchers. The process of reflection, self-study, and
improvement is the hallmark of any discipline1; it can
inform the practice of CME and by doing so, can
effect changes in practice performance and possibly
health care outcomes.2

This article is divided into two sections. The first
section addresses the process and findings of the
EPC report, noting its strengths and weaknesses, and
resultant limitations to the conclusions of the report.
The second section attempts to look forward and to
construct a more robust approach on which to build
future research in CME.

Implications to the physician-learner and physician-
teacher are significant. From a physician-learner
perspective, CME has been and still is considered as
a means to participate in short courses or confer-
ences in order to fulfill a time-based credit system.
In recent years, the American Medical Association
(AMA) and other certification boards have broad-
ened the types of CME activities that the physician
can and should participate in. From a physician-
teacher perspective, this will only lead to increases in
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the need for and quality of CME activities in the
future, which will place more rigor and scientific
demand on physician-teachers. Future research in
CME is needed, especially that requiring a rigorous
process of retrieving, extracting, and synthesizing the
data from CME activities and the literature.

Section 1: Limitations to This Review,
Limitations to the Literature

As noted elsewhere in this supplement, the heter-
ogeneity of the studies and the lack of a clear
understanding and description of the interventions
limited interpretation of the data and subsequent
recommendations. To increase the rigor of such
studies and to permit more appropriate comparisons
among them, we considered the methods and find-
ings of the EPC in the following three areas: its use
of nomenclature, its systematic review process, and
the nature of the primary literature itself.

Taxonomy (the Language of CME)

There are several reasons for confusion in the
application of the “language” of CME. First, the
widely held perception of the acronym CME gener-
ally is one of the short course or conference and the
credit systems that attend it. However, many defini-
tions, such as that provided in the next paragraph by
the AMA, encompass a much broader scope. Sec-
ond, studies in physician learning and change and
the context in which they occur have been enriched,
although possibly made more complex, by the addi-
tion of scholarship from diverse disciplines. For
example, educators might use the term outreach
visits or distance education to describe education in
remote site visits, whereas health services research-
ers might call the same intervention academic detail-
ing. Third, new, parallel fields of study (eg, in health
services research) have used terms like implementa-
tion tools to describe a wide variety of strategies (eg,
reminders at the point of care, audit and feedback,
among others) that some may consider CME tech-
niques. These discrepancies lead us to call for a
standard set of definitions in developing and comparing
interventions and methods. These definitions attempt
to describe interventions and techniques in CME; their
intent is to be comprehensive, not exhaustive, and they
are not meant to describe the learning process under-
taken by physicians and others.

A Definition of CME

The AMA3 defines CME as all “educational activ-
ities that serve to maintain, develop, or increase the
knowledge, skills, and professional performance and

relationships a physician uses to provide services for
patients, the public, or the profession.” Further, the
AMA3 defines the content of CME as “that body of
knowledge and skills generally recognized and ac-
cepted by the profession as within the basic medical
sciences, the discipline of clinical medicine, and the
provision of health care to the public.”

However, within this broad framework exists a
wide variety of strategies, interventions, and tech-
niques that require clarity of definition for the
readers of these guidelines, including CME provid-
ers, physicians, policymakers, government regula-
tors, funders, and others. In an attempt to develop a
common language for those involved in the research
and practice of CME and to set the stage for future
research and understanding in this field, we provide
here an array of definitions. To accomplish this goal,
the EBG committee first reviewed the definitions
used by the investigators at Johns Hopkins in pre-
paring the EPC report. Where the committee agreed
that these definitions were appropriate, they were
maintained; where a definition appeared insufficient or
confusing, we developed or used alternate definitions,
borrowing heavily from existing texts and other re-
sources.4–9 A listing of final proposed definitions is
provided in Appendix 1 of the EPC report.

Instructional Models, Strategies, Methods, and
Media: A Classification Framework

The EPC review used two terms that overlapped.
The review defined media methods as the means by
which information is conveyed (eg, live, Internet,
print) and educational techniques or methods as
strategies to be used within the context of media (eg,
case discussion in a live presentation). The EBG
committee searched for alternative classifications
and definitions that might clarify these educational
constructs. Three sources were useful in distinguish-
ing instructional models, strategies, methods, and
media when looking at instructional practices.4–6

Based on these three sources, we recommend the
following framework and definitions:

1. Instructional models represent “the broadest
level of instructional practices and present phil-
osophical orientation to instruction.”8 These
can be divided into the following four families,
based on how students learn: the social interac-
tion family (eg, group investigation, social in-
quiry), the information-processing family (eg, in-
ductive thinking, concept attainment, scientific
inquiry), the personal family (eg, nondirective
teaching, self-actualization), and the behavioral
systems family (eg, mastery learning).9

2. Instructional strategies represent “approaches
a teacher may take to achieve learning objec-
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tives,”8 such as direct instruction, indirect in-
struction, interactive instruction, experiential
learning, or independent study;

3. Instructional methods (or techniques) represent
the ways that teachers use “to create learning
environments and to specify the nature of the
activity in which the teacher and learner will be
involved,” such as lectures (presentations, audio-
conferences), readings, discussions (seminars,
small groups), tutorials, problem-solving exer-
cises, practice sessions, self-instruction (pro-
grammed instruction), learning projects, cooper-
ative group learning, games, simulations,
laboratories, case studies, role playing, role mod-
eling, demonstrations, audits (reviews), academic
detailing, feedback or debriefing sessions, gap
analyses (needs assessment as educational in-
tervention), opinion leaders (educational influ-
ential), case-based or problem-based learning,
mentoring (preceptorship, traineeship), work-
shops, train the trainers, or writing-authoring.
“While particular methods are often associated
with certain strategies, some methods may be
found within a variety of strategies.”8

4. Instructional materials and media represent “the
materials that teachers use to teach and students
use to learn,”10 such as text (printed or digital),
speech (audiotapes or compact discs), images
(pictures, cards, videotapes, or compact discs),
persons (real or simulated patients), audience-
response systems, or computers and the Internet
(online and offline, Webcast).

The design of effective instruction is based on the
educational needs and goals of the learners that
guide the particular mix of instructional models,
strategies, methods, and media used. Accordingly,
the EBG committee followed the definition of the
EPC and construed the term multimethod as any
combination of individual forms of instructional
methods (eg, case-based simulation with discussion
and opinion leaders) and multimedia as the combi-
nation of individual forms of instructional media (eg,
text, speech, images).

Specific CME Terms

In addition to broad classifications, the EBG
committee noted several definitions that deserve
clarification. First, some terms in the report were
constructed too narrowly (eg, audio referred to the
use of audiotapes alone); too broad (eg, handheld
referred to both laminated cards and personal data
assistants, which are quite different media in terms
of capacity and use); or tautological (ie, using the
same word [eg, attitude] to define itself). Second,
simulations were considered as separate entities in

the EPC review; the EBG committee considers this
instructional method integral to the CME process
and is presented as such in the definitions. Finally,
the committee considered a broader understanding
of the term outcomes than those described in the
EPC report (methodologic issues are detailed later).
For example, Kern et al7 distinguish the following
three types of objectives that could be seen here as
end points in the CME process: learner, process, and
outcome. In this sense, process may refer to practice or
performance change and outcome to clinical, patient
end points or measures, the final construct of which
also may include families and population. Other taxon-
omies of outcome exist as well. Miller, Dixon, and
Kirkpatrick (in the QUOROM statement)12 each refer
to knowledge, competence, and performance as out-
comes, whereas Bloom’s taxonomy of cognitive, affec-
tive, and psychomotor measures of learning also may
prove useful in determining the outcomes of educa-
tional interventions.

Specific definitions are listed in Appendix 1 of the
EPC report, and an attempt to clarify the description
of outcomes is made in the Continuing Healthcare
Education Study Template (CHEST), which is de-
scribed later. We used existing definitions whenever
possible, acknowledging that there is some overlap
among them.

Guideline Panel Suggestions

1a. We suggest that the AMA definition of
CME and the terms articulated in these guide-
lines (or their modifications) be consistently
employed by CME practitioners and research-
ers as a basis for the development and study of
CME interventions.
1b. We suggest widespread dissemination,
elaboration, and clarification of these terms by
journal editors, by professional societies, and by
the research community.

The Process of Reviewing and Synthesizing the
CME Literature

Research in CME and related areas will require
rigorous primary studies (the subject of the last
section in this article) and an equally rigorous pro-
cess of retrieving, extracting, and synthesizing data
from this literature. The guideline briefly summa-
rizes the major steps undertaken in this review,
touching on some examples of best practice and on
possible weaknesses and limitations, and suggests
ways in which the literature and its retrieval and
synthesis could be improved. The Methodology ar-
ticle describes the methods the EPC employs in
detail. In short, the review undertook the follow-
ing three major steps: identifying the primary and
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systematic review literature, selecting studies for
review, and abstracting data and assessing study
quality.

Comment: Strengths and Limits of the EPC Report

In preparing the EPC report, a sizable amount of
literature was retrieved and reviewed with a rela-
tively high degree of consistency, standardization,
and rigor. The EPC report and process expanded on
previous reviews of CME effectiveness and allowed
for the formulation of an EBG, incorporating recom-
mendations by the American College of Chest Phy-
sicians guideline committee. The EBG committee
noted several particular strengths of the report and
its process in addition to the standard process of
most systematic reviews in this area. The committee
remarked on the efforts of the EPC to rate study
quality, basing it on the criteria of Jadad et al.8 In
addition, the attempt to characterize and capture
features of adult learning as features of CME studies
are unique and noteworthy, as were its efforts in the
area of attempting to document the “dosing” of the
CME intervention—its duration, frequency, and in-
tensity. Further, the EPC’s attempt to model the way
in which CME works is useful and beyond the work
of most systematic reviews and contributes sizably to
the field. Finally, the EBG committee endorsed the
inclusion of a panel of CME experts who advised on
the overall process of the EPC’s review.

Despite its many strengths, the EPC report con-
tains several limitations that preclude generalizing its
findings. In articulating these limitations, we note
the EPC’s assessment that the wide scope, limited
resources, and strict timelines in this review neces-
sitated “hard methodologic choices” regarding the
scope of the key questions and extent and nature of
the initial search strategy.

The Literature Base: First, the EBG committee
noted that the CME literature, especially as it ap-
plies to quality improvement, cost-effectiveness, and
other dimensions of its place in healthcare, occupies
terrain not always identified by the search strategies
outlined in this methodology, and the EPC could
have employed more comprehensive databases al-
ready created for this purpose. First, the University
of Toronto’s Research and Development Resources
Base in CME9 and the Best Evidence Medical
Education Collaboration10 could provide substantial
contributions in future systematic reviews. Second,
restricting the search to the United States and
Canada excludes a sizable body of research gener-
ated in other countries with very similar CME and
training requirements, including the United King-
dom, Australia, New Zealand, and the Netherlands.

Third, the formal US CME provider accreditation
process regulates the provider but does not address
the manner, methods, or instructional techniques of
education, the subject of this report. Fourth, non-
randomized trials with comparator groups were in-
cluded, allowing volunteer bias that may skew re-
sults. Fifth, limiting the search to those studies
involving 15 or more physicians excludes studies with
fewer subjects but adequate statistical power, as in
small group or individualized learning; these are impor-
tant, but often-neglected areas of CME. Finally, the
EPC did not include specific search terms such as
clinical practice guideline, performance practice, and
quality improvement.

Data Extraction: As discussed, the process of data
retrieval and documentation may have been affected
by the lack of definitional agreement in the primary
literature, making the data abstraction process diffi-
cult. For example, the EPC review assessed data
about duration and frequency of exposure to CME
activity, but lack of standardization in the reporting
of such data precluded meaningful interpretation.
Further, given that the review process was sequen-
tial, no efforts could be made to measure and achieve
high degrees of interrater reliability between data
abstracters and reviewers. The sequential review
may have introduced a subjective element into the
review of the data, with the potential for variability in
data abstraction and interpretation compared to an
independent, double-review process.

Study Outcomes: The committee was concerned
about first the extent to which the EPC was able to
describe and document study outcomes. The differ-
entiation between primary and secondary study ob-
jectives and educational or learning objectives lacked
clarity. Although most differences may have been
minimal, these may have rendered data abstraction
less precise and permitted the possibility that
achievement of study objectives of low importance
(eg, a secondary study objective) could trump the
failure to achieve other objectives of greater clinical
or educational significance. Second, the EPC’s de-
termination of the degree to which studies met (or
failed to meet) their objectives lacked clarity. Studies
were determined to have met their objectives by a
simple answer of “yes” when most study objectives
were met and “no” when not met (see Methods7a).
The word mixed was used to describe an intermedi-
ate state, and the word unclear was used when the
study design did not permit interpretation. In some
instances, the primary literature made interpretation
difficult. Third, in some cases of self-reports (19 of
135, or 14%), performance outcomes susceptible to
subjective interpretation by the respondent,11 were
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counted as measures of performance. In this context,
we suggest that to assure unbiased assessment, re-
views of CME assessing physician performance use
only objective measures. Finally, direct comparisons
among many studies that used similar interventions
and statistical measures were possible. Here, the
determination of effect size, where feasible, would
have contributed to the body of knowledge about
CME effectiveness. Taken together, these strengths
and limitations of the review process are important to
consider in the interpretation of the EPC report and
lead to recommendations regarding further research.

Research Recommendations

2. We suggest that increased funding be
made available to CME research, enabling
use of the most rigorous methods in original
studies and systematic reviews. We recom-
mend that such funding be carefully deter-
mined by the scope and precision of the
research question in each case.
3. We suggest that searches employ an infor-
mation specialist and extend beyond the tradi-
tional medical educational literature to incor-
porate databases established to encompass
CME’s role in quality improvement, guideline
utilization, managed care, business and organi-
zational development, informatics, and other
domains.
4. We suggest that systematic review processes
of CME interventions undertake rigorous ef-
forts to ensure high levels of definitional agree-
ment, independent data abstraction by more
than one reviewer, and assessment of interrater
reliability.
5. We suggest that systematic reviews of stud-
ies of CME interventions define and employ
well-described and commonly agreed-on con-
structs of what constitutes positive, negative,
and mixed outcomes. In this process, careful
attention should be paid, where methodologi-
cally feasible, to questions of statistical, educa-
tional, and clinical significance and of the mag-
nitude of the effect (eg, effect size, coefficient of
determination).

Quality Issues in the Primary and Systematic
Review Literature

Quality of the Primary and Systematic Review
Literature: This EPC review included considerations
of study quality, clearer articulations of which may
inform future research in this area. Quality assess-
ment of trials was based on the criteria of Jadad et al,8
noting that because participants in a study of an
educational intervention cannot be blinded to the

intervention, trials were assessed for evidence that
the outcomes evaluation was blinded. Further, the
EPC review reported on the validity and reliability of
the methods used to measure the effects of CME
relative to its selected outcomes measures. The quality
of each systematic review was assessed using a tool
derived from the main elements of the QUOROM
statement12 as a basis, with the addition of questions
regarding assessment of publication bias.

Discussion: Analysis of the effect of a discipline
requires a clear and consistent methodology applied
at the primary research level and a rigorous process
of searching, retrieval, distillation, and synthesis of
this primary literature. A clear statement of the
expectations of scholars and other experts about the
nature and description of primary research in this
area is essential, much as in the development and
reporting of clinical practice guidelines.13 We ap-
plaud the EPC’s attempt to move the science of
CME forward by quantifying exposure to educa-
tional activities regarding duration and frequency
and by determining and using strict inclusion criteria
for systematic review. The EBG committee acknowl-
edges the limitations of synthesizing the CME liter-
ature, given the heterogeneous nature of the primary
studies and their differing audiences, methods, and
content areas. Further, we concur with the EPC’s
assessment of the low quality of study designs, at
least as they were defined by this process. Factors
that lead to these low-quality studies include variable
reporting of details, dearth of models or conceptual
frameworks, critical reviews of past studies on which
to base research, and the lack of valid and reliable
evaluation tools. Moreover, the EPC review reveals a
relatively nonstandardized approach to CME re-
search in general.

Use and Reporting of Learning Principles: Finally,
the EPC attempted to analyze the studies according
to their attention to some of the principles of adult
learning, elsewhere called adult education. These
principles included enabling learners to be active con-
tributors to their learning, relating to learners’ current
work or life experiences, tailoring curricula to learners’
current or past experiences, allowing learners to iden-
tify their own learning goals and direct their education,
allowing them to practice what they learned in simu-
lated activities, providing support to self-directed learn-
ers, receiving feedback from teachers or peers during
active learning, allowing learners to reflect on their
learning and to observe faculty role modeling. In
general, however, this analysis was lacking or was not
reported.
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Guideline Committee Suggestions

6. We suggest that standardized definitions,
methods, and reporting structures be devel-
oped and used for future research, systematic
reviews, and guidelines. (The EBG committee
has attempted to outline an early such construct in
section 2, research agenda.)
7. We suggest that researchers explicitly con-
sider the inclusion and documentation of
teaching and learning principles in the design
and reporting of further trials of CME. In
addition, we suggest that, whenever possible,
trials be designed to study the educational
outcomes of such variables.

Section 2: The Research Agenda

Despite its limitations, recommendations in this
guideline were made based on the EPC review with
some confidence. In contrast, there were many other
areas in which the small number and heterogeneity
of available studies precluded reaching definitive
conclusions regarding the influence of particular
factors on the effectiveness of CME. In this section,
a broad framework is provided on which further
research can occur, describing a theoretical model of
research based on the EPC report. We recognize
that such a model is an option but believe that this
framework may suffice to characterize research ele-
ments and to describe their interrelationship. Fur-
ther, we attempt to describe a template for designing
and reporting trials of CME interventions as a basis
for discussion.

A Framework on Which To Model Further
CME Research

One framework guided the work of the EPC itself.
The EBG committee, using this model and oth-
ers,19–21 attempted to develop a framework for fur-
ther research. Such a framework, frequently referred
to as knowledge translation, would encourage inves-
tigators to address broad areas or variables (eg, the
learner) as well as issues within each variable (eg,
age, career stage, specialty, gender). Further, such a
platform would enable the testing of the ways in
which the variables interact and advance the CME
research agenda.

In addition to considering the learner, the educa-
tional intervention, the practice, and external envi-
ronment, we consider the Rogers22 construct of
innovation (eg, in this case, new knowledge or skills)
to be important. The following characteristics must be
considered as innovations are adopted: the nature of
the evidence behind the information or change; its

complexity; whether it can be observed and tested; the
advantage of obtaining this information; and the size of
the change (ie, small changes, such as a minor adjust-
ment to a method or clinical strategy; large changes
requiring a major shift in knowledge or competence,
such as acquiring a brand-new manual skill).

We propose that a similar framework be employed
whenever complex CME studies of effect are under-
taken. To enable this process, the committee de-
scribed the components of each category, outlined in
checklist format, in Table 1 (CHEST). In order to
frame the research agenda, the guideline committee
suggested a number of questions that pertain to each
variable. Finally, there are many overarching ques-
tions, among them the interplay among the following
variables.

The CME Activity or Intervention: Do the at-
tributes and credibility of the educational provider
have an effect on learning and change? What are the
variable effects of the CME medium, method, and
technique used? What are the effects of the setting
of the CME activity on learning? What are the
effects of the duration, intensity, and frequency of
the intervention or by its attention to adherence to
theories and principles of learning?

The Learner: What are the effects of age, training,
specialty, practice setting, and manner of reimburse-
ment on learning and change?

External Variables: What are the effects of exter-
nal regulations, incentives, disincentives, public or
patient demand, practice setting, and the presence of
teams on learning, performance, and health out-
comes? What are the effects of physician payment
systems, including pay for performance? What are
the effects of access to information technology re-
sources at the point of care?

The Size, Nature, and Related Characteristics of
the Change: What are the effects of such elements as
cost, ability to be observed and tested, complexity,
level of the innovation or information conveyed by
the CME activity?

Variables Within the Framework: The CHEST
Model for Undertaking and Reporting
CME Research

The EBG committee’s review of the EPC report
leads to a call for further clarity about the nature and
elements of CME research. In this effort, the com-
mittee developed the CHEST. The template at-
tempts to help ensure that researchers attend to and
report the details, among others, of the appropriate-
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ness and use of study methods; the participants,
including their settings, workload, and other practice
considerations; intervention media, methods, and
techniques; outcome measures, units of analysis, and

allocation; follow-up of participants; the quality,
blindedness, and reliability of evaluation measures;
protection against contamination; ethical approval;
and targeted clinical behavior and complexity of
change. We expect that further deliberation (see
recommendation 11–8) will lead to statements of
optimal study design, such as those created for other
purposes (eg, QUOROM12); the development of
guidelines in this area (eg, the Appraisal of Guide-
lines Research and Education guideline appraisal
instrument14); and reporting of the strength of find-
ings (eg, Scottish Intercollegiate Guidelines Net-
work,15 Grading of Recommendations Assessment,
Development, and Evaluation16). For the present,
the committee proposes the CHEST checklist as a
beginning to add rigor to study design and reporting.

Research Methods

Designing a proper study requires considering the
complexity and interplay of variables measured
quantitatively, the exclusion of nonquantitative
methods, and the use of randomized control trial
methodologies, while at the same time understand-
ing the limitations of these methods. For example,
the EBG committee noted the natural focus on
measurable end points, such as prescribing or test
ordering, and their lack of ability to describe decision
making or other thought and learning processes
occurring in the minds and practices of physicians.

Although quantitative methods demonstrate use-
fulness and form a major part of the biomedical
research model, they often do not describe the
complexity of change and the change process. Here,
qualitative methods such as focus groups, interviews,
chart-stimulated recall,17 and other methods may
generate rich and explanatory data. Further, such
study methods may themselves be subject to a form
of metaanalysis.18 Finally, we strongly recommend
that future research undertakes cost-effectiveness
and cost-benefit analyses.

Research Recommendations

Methods

8a. We suggest that comprehensive models of
change, such as those developed in knowledge
translation, be employed when studies of the
effect of CME are undertaken in order to
consider and assess the role of unaccounted
and dependent variables.
8b. We suggest that future studies of CME
interventions incorporate full descriptions of
elements expressed in the CHEST.
8c. We suggest that randomized controlled
studies be performed with a clear definition

Table 1—The CHEST Framework

To the extent possible, CME researchers and their readers and
reviewers should describe adequately the following elements in

future trials of CME interventions
Element Description

The CME activity or
intervention

● The nature, structure, and credibility of
the educational provider (eg, employer,
medical school, government, teachers
and faculty, commercial source, or others)

● The degree to which the intervention is
based on identified need

● The strategies, media, and methods
used

● The conceptual frameworks or teaching
and learning principles used to develop
and evaluate the CME intervention

● The setting of the CME activity,
recognizing that this may be the same
or different from the practice setting

● The duration, intensity, and frequency
of the intervention

The learner ● Age, training, specialty, motivation,
learning styles, experience, and other
factors relevant to the learner

● The learner’s practice setting
● Practice and administrative workload
● If relevant, the mix and characteristics

of the healthcare team
External variables ● Regulations

● Incentives and disincentives
● Public and patient demands
● Payment system
● Practice setting

The content of the
CME activity (the
size, nature, and
related
characteristics of the
change following
Rogers19)

● Cost
● Complexity
● Relative advantage
● Ability of the innovation to be observed

and subjected to trial design
● Level of evidence supporting the

change
Study design ● The appropriateness and use of

qualitative or mixed-method studies
● Operational definitions of the outcome

measures and their psychometric
properties

● Units of analysis
● Allocation of subjects
● Follow-up (eg, duration, dropout rates)
● Quality and reliability of evaluation

measures
● Blindedness of evaluation processes to

the allocation of subjects
● Approval of institutional review board
● If a randomized control trial, adherence

to sound study design principles,
including allocation and protection
against contamination
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of intervention and comparison or control
groups, measure their effects at multiple
points postintervention, and pay close atten-
tion to issues of participation and dropout.
8d. We suggest that researchers consider
the value of rigorous observational, ethno-
graphic, and other qualitative study methods
and use them either separately or in conjunc-
tion with quantitative methods and designs.

Content

9. We suggest that leaders in medical educa-
tion and related fields foster (1) the identifi-
cation of high-priority research topics in
CME research that would span the broad
scope of CME and (2) conduct of scientifically
rigorous studies of the process and effective-
ness of CME.

High-priority topics include clinical areas where
there is a documented gap between best clinical
evidence and current practice as well as areas of
educational research need. The latter will require
the development of strategies for further identifying
the variables and prioritizing the gaps in our knowl-
edge about CME.
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