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Background: As opportunities for quality improvement become more visible, educational planners, health services researchers, and policymakers search for strategies that lead to better
clinical outcomes. Continuing medical education (CME) is one such strategy, but the impact of
CME is poorly defined in relation to clinical outcomes, and efforts to standardize definitions of
clinical outcomes are in varied stages of development.
Methods: The Johns Hopkins University Evidence-based Practice Center conducted a systematic
review of the effectiveness of CME for the Agency for Health Care Research and Quality. From
the review, 37 studies were used by the guideline panel to answer questions about improvement
in clinical outcomes. Recommendations were made using the American College of Chest
Physicians guideline grading system.
Results: Multiple media, multiple techniques of instruction, and multiple exposures to content are
suggested to meet instructional objectives intended to improve clinical outcomes.
Conclusions: There are models to describe and guide the planning and evaluation of CME, and
there are models to measure quality of care. Research and practice of CME must be defined in
relation to guideline implementation and quality improvement and other interventions and
systems intended to improve or measure clinical outcomes. Further research is required to
identify the qualities essential for measuring causal linkages thought to exist among CME,
physician behavior, and clinical outcomes.
(CHEST 2009; 135:49S–55S)
Key words: causation; clinical practice guidelines; continuing medical education; outcomes
Abbreviations: CME ⫽ continuing medical education; HRQL ⫽ health-related quality of life; MOS ⫽ Medical
Outcomes Study; QI ⫽ quality improvement

Summary of Recommendations
1. General: We suggest that CME activities be used
to improve clinical practice outcomes (Grade 2C).
2. Instructional media: We suggest the use of
multiple media compared to single-medium interventions to improve clinical outcomes (Grade 2C).
3. Instructional techniques: We suggest the use of
multiple instructional techniques compared to
single instructional techniques to improve clinical
outcomes (Grade 2C).
4. Frequency of exposure: We suggest multiple
exposures to content to meet instructional objecwww.chestjournal.org

tives intended to improved clinical outcomes
(Grade 2C).
said that in an ideal world, every person who is
I tilliswould
receive the best care every time from
every physician. However, many patients receive less
than perfect care, and the continuing education of
physicians is seen as fundamental to improving the
care that is given. Continuing education includes
instruction designed to help physicians acquire and
apply scientific knowledge, demonstrate skill, and
perform effectively as caregivers.1 What happens to
patients once care has been rendered is a clinical
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outcome.2 With increasing frequency, clinical outcomes are recognized as products delivered in systems of care made up of interdependent parts or
agents, including caregivers and patients, bound by a
common purpose and acting on their knowledge.2
In a 2007 systematic review of continuing medical
education (CME), Marinopoulos et al3 asked
whether clinical practice outcomes were influenced
by CME activities and, if so, whether the effects
persisted for ⱖ 30 days after completion of the
educational activity. Like other reviews of effective
practice and organization of care,4 –9 printed educational materials, conferences, outreach visits, academic
detailing, local opinion leaders, patient-mediated interventions, audit and feedback, reminders, and specific
conditions of interventions (eg, characteristics of
learners and the learning environment) were important variables of study (see Table 3 in the Methods
article9a). Unlike prior studies, Marinopoulos et al3
categorized CME by media methods, educational
techniques, and amount of exposure (Table 1).
The systematic evaluation of education is largely a
development of the 20th century, growing dramatically with post-World War II social programs, affixing tightly to medical education during the 1960s,
and continuing to mature with the growth of information technology and statistical methods during the
latter decades. Evaluation models popular in medical
education are Miller’s pyramid,1 which is well recognized for its familiar descriptive categories of
assessing whether the medical learner knows, knows
how, shows how, or does (see the Effect on Physician
Knowledge9b article, Fig 1); Moore’s Outcome-based
CME Evaluation Model,10 which measures physician
participation, satisfaction, learning, performance, patient health, and population health (Table 2); and the
Accreditation Council for Continuing Medical Education framework,11 which accounts for physicians’
participation in CME as well as gains in knowledge, competence, and performance. There is no
single standardized model apparent for evaluating
the effects of individual CME activities, and no
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Table 1—Summary of CME Activity Characteristics*
Type of CME Activity

Studies

Media method
Single media used in CME activity
Live-only media
Print-only media
Internet-only media
Other types of single media
Multiple media used in CME activity
Single vs multiple media used in CME
activity
Type of media not reported
Educational technique
Single technique used in CME activity
Multiple techniques used in CME activity
Single vs multiple techniques used in CME
activity
Type of technique not reported
Amount of exposure
Exposed to CME activity once
Exposed to CME activity multiple times
One vs multiple exposures to CME activity
Other amount of exposure
Amount of exposure not reported

50 (37)
29 (21)
14 (10)
6 (4)
4 (3)
67 (49)
18 (13)
1 (1)
13 (10)
95 (70)
25 (18)
3 (2)
44 (32)
69 (51)
12 (9)
7 (5)
4 (3)

* Values are given as No. (%). From Marinopoulos et al3 (Table 4,
page 26).

single standardized model appears to exist for
evaluating clinical outcomes in health care.
The range of events considered to be clinical
outcomes is notably broad. It might include the
blood glucose level in a patient with diabetes, BP in
a patient with hypertension, abnormal chest radiograph following treatment for pneumonia, or kidney
function after transplantation; it also may include
complications of treatment, such as bleeding after
colonoscopic biopsy, allergic reaction to an antibiotic

Table 2—Levels of an Outcomes-Based CME
Evaluation Model*
Level

Outcome

1

Participation

2

Satisfaction

3

Learning

4

Performance

5

Patient health

6

Population
health

Definition
The number of physicians and others who
registered and attended
The degree to which the expectations of
the participants about the setting and
delivery of the CME activity were met
Changes in the knowledge, skills, and
attitudes of the participants; the
development of competence
Changes in practice performance as a
result of the application of what was
learned
Changes in the health status of patients
due to changes in practice behavior
Changes in the health status of a
population of patients due to changes
in practice behavior

* From Moore10 (Table 13-1, page 251).
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or injection from iodinated contrast material, graft
occlusion after cardiac bypass surgery, infant mortality following emergency Caesarian delivery, or hospital death rate.12
Outcomes of care also may include health-related
quality of life (HRQL), a concept commonly explored in the field of medical outcomes research and
one that includes wide variation in the human experience, with studies involving access to the daily
necessities of life such as food and shelter, intrapersonal and interpersonal response to life events, and
activities associated with professional fulfillment and
personal happiness.12 Typically, HRQL data are
collected through patient self-administered questionnaires organized into scales measuring an aspect
or domain of HRQL. General HRQL instruments
typically address components of overall well-being
and function in the physical, emotional, and social
domains. Disease-targeted HRQL instruments focus
on the impact of particular organic dysfunctions or
directly relevant domains, such as anxiety about
cancer recurrence, dizziness from antihypertension
medication, or suicidal thoughts during depression
therapy.12
Marinopoulos et al3 defined clinical outcomes as
any change in patient health status, health-related
behavior of patients, or attitudes of the patients
about the physicians toward whom the CME intervention was directed. Thus, in addition to measures
of health status, such as BP and fasting blood
glucose, measures of patient satisfaction, medication
adherence, and smoking cessation were included.
These measures are consistent with Miller’s general model of medical learner assessment1 and
coincide with the highest levels of performance
proposed by Moore10 and the Accreditation Council for Continuing Medical Education.11 They also
are consistent with descriptions of clinical outcomes used by public and private insurers to make
quality-related decisions.13
Implications for the physician-learner from the
literature reviewed in this chapter reinforce that
multiple exposures to information in any educational
activity are necessary to affect clinical outcomes and
performance. However, to what degree medical
education affects clinical outcomes and performance
needs further exploration where studies can draw a
potential significant correlation. Medical education
often has been compared to the airline industry and
its use of continuing safety education and teaching
tools (eg, simulation) to reinforce and determine
proficiency at performance. Should the future of
CME be conducted in a similar fashion? With regard
to the physician-teacher, CME activities of all types
should be developed, studied, and chosen based
www.chestjournal.org

ultimately on findings that indicate the greatest
impact on clinical outcomes.

Materials and Methods
As detailed in the Methods article,9a the guideline panel reviewed
the evidence tables as well as the comprehensive review of the
effectiveness of CME report generated by The Johns Hopkins
Evidence-based Practice Center.3 The present chapter reviews the
effects of CME on clinical outcomes measured at ⬍ 30 days after
the CME intervention and at ⱖ 30 days after the CME.

Results
Considering the quantity, quality, and consistency of
evidence for the short- and long-term effects of CME
on clinical outcomes, the strength of evidence is low.
Thirty-seven studies evaluated the impact of CME on
clinical outcomes, with one study measuring short-term
clinical outcomes suggesting an inconclusive effect and
three studies not reporting the point at which clinical
outcomes were measured. Of the 33 studies that
measured long-term clinical outcome,14 – 46 only 13
studies22,25,31–33,37,38,40 – 45 showed a beneficial effect of
CME. Although these studies represent a minority of
the included studies, the panel believed that the potential for a beneficial effect of CME on clinical outcomes
outweighed the perceived risks.
When evaluating the impact of different types of
CME media on long-term clinical outcomes, the use
of multiple media was more effective than the use of
a single medium in six of seven studies22,25,28,31,32,37,46
that made the comparison. Three of five studies28,31,32,37,45 that compared clinical outcomes with
use of single vs multiple educational techniques in
CME showed multiple techniques to be superior to
a single technique. Four of the seven studies that
evaluated the impact of a single CME exposure on
clinical outcomes met the instructional objective. Insufficient data were available to determine whether
multiple CME exposures produced better clinical outcomes than a single exposure to CME.
Recommendations
1. General: We suggest that CME activities be
used to improve clinical practice outcomes
(Grade 2C).
2. Instructional media: We suggest the use of
multiple media compared to single-medium interventions to improve clinical outcomes (Grade 2C).
3. Instructional techniques: We suggest the use of
multiple instructional techniques compared to
single instructional techniques to improve clinical
outcomes (Grade 2C).
CHEST / 135 / 3 / MARCH, 2009 SUPPLEMENT
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4. Frequency of exposure: We suggest multiple
exposures to content to meet instructional objectives intended to improved clinical outcomes
(Grade 2C).

Discussion
The attempt to link CME interventions to improved clinical outcomes is not a new concept. Many
studies have applied multiple interventions, some
including quality improvement (QI) efforts. One
such effort concluded that the short-term results of
the educational intervention could not be interpreted separate from that of the QI intervention.47 A
recently published systematic review4 of the effectiveness of teaching quality improvement to physicians concluded that most published QI curricula
apply sound adult learning principles and demonstrate improvement in learners’ knowledge or confidence to perform QI and that additional studies are
required to determine whether educational methods
have meaningful clinical benefits.
In 2001, an overview of systematic reviews of
interventions intended to change provider behavior7
suggested that passive approaches are generally ineffective and unlikely to result in behavior change.
The aim of the overview was to identify, appraise,
and summarize systematic reviews of professional
educational or quality assurance interventions to
improve quality of care. Outcomes included such
diverse measures as preventive care, test ordering,
access to care, continuity of care, and physician–
nurse collaboration. Most interventions were observed to be effective under some circumstances;
none were effective under all circumstances. Although generalizable conclusions were not drawn,
multifaceted interventions targeting barriers to
change were more likely to be effective than single
interventions in changing behavior and outcomes.
Another systematic review8 published in 2004
covered clinical guideline dissemination and implementation strategies and included single and multifaceted interventions to examine provider behavior
and patient outcome. Randomized controlled trials,
controlled clinical trials, controlled before-and-after
studies, and interrupted time series qualified for the
systematic review. Studies using aggregate self-report
data on provider behavior (eg, “Do you usually measure
patients’ BP during visits?”) were excluded. Studies
that evaluated only medical professionals’ satisfaction and knowledge also were excluded. Commonly
evaluated single interventions included reminders,
educational materials, and audit and feedback. Multifaceted interventions often included educational outreach in combination with other interventions, with the
52S

majority of qualified interventions observing modestto-moderate improvements in care,8 although many of
the included studies6,8 had significant methodological
weaknesses.
The evidence-based practice center review, as well
as the reviews outlined previously,5,9 are consistent in
the suggestion that assessment of need is required to
reduce inconsistencies across practitioners, settings,
and behaviors; interactive learning and opportunities
to practice skills can effect practice change; and
multifaceted activities can effect change in practice
and outcomes. They also support the finding that
future research should focus on developing a better
theoretical understanding of the health-care professional and organizational behavior change,6 and they
suggest the exploration of research and practice
relationships of CME to guideline implementation,
quality improvement, and clinical outcomes.
Outcomes can be defined as the result of efforts to
prevent, diagnose, and treat various health problems
encountered by a population.48 They are seen by
many as the only legitimate measure for indicating
the degree to which the health-care delivery system

Table 3—Major Study Questions of the MOS49
Category

Questions

Systems of care

Styles of practice

Specialty issues

Outcomes for the
poor and elderly

Advancing the state of
the art of outcome
assessment

How do patient outcomes vary across
systems of care that differ in
organizational and financial
arrangements?
What is the relationship between
system of care and style of practice
and intensity of use of medical care
resources?
What is the relationship between
patient outcomes and style of
practice and intensity of use of
medical care resources?
How do patient outcomes, practice
style, and use of medical resources
vary when care is managed vary by
providers trained in different
specialties?
What are the differences in case mix
for patients treated by various
specialty groups in different systems
of care?
Do differences in practice styles and
health outcomes across systems of
care vary for key population
subgroups (Medicare and Medicaid)?
What is the impact of chronic disease
on patient functioning and well-being
and what factors account for
variations in these outcomes?
What methods work best in monitoring
patient outcomes in general medical
practice?
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is achieving its purpose.48 Clinical and functional
health status, patient experience, and provider experience comprise outcomes for use in assessing the
performance of a health system. Clinical status;
measurements of the biological, physiologic, and
symptom-based aspects of health, including BP,
blood glucose, and cholesterol; lung function; and
mortality are examples of outcomes of interest to
physicians partly because they are seen as amenable
to treatment. Functional status includes physical,
mental, role, and social functioning. Functional status is important to patients or consumers because it
represents how changes in clinical status affect their
everyday lives.12 Consumer satisfaction assesses the
extent to which experience in the health-care system
is consistent with expectations and acceptable to
those receiving care.48 The 1989 Medical Outcomes
Study (MOS)49 presented a conceptual framework that
enabled the consideration of system characteristics,
provider characteristics, and patient characteristics for
measuring the structure, process, and outcomes of care
(Table 3, Fig 1). The MOS short form 36 and the short
form 12, which have psychometric origins that may be
traced to the MOS, are now considered valid and
reliable measures of health status. Studying their use
may prove helpful to a fuller understanding of clinical
outcomes and how CME interventions might improve
them.
Structure of Care
System Characteristics
Organization
Specialty Mix
Financial Incentives
Work Load
Access/Convenience

Provider Characteristics
Age
Gender
Specialty Training
Economic Incentives
Beliefs/Attitudes
Preferences
Job Satisfaction

Patient Characteristics
Age
Gender
Diagnosis/Condition
Severity
Comorbid Conditions
Health Habits
Beliefs/Attitudes
Preferences

Limitations
The Johns Hopkins Evidence-based Practice Center
report3 carries limitations for those interested either in
replicating the systematic review or in deeper exploration of the results. For example, on page 46, the
investigators report, “Five studies compared single to
multiple CME interventions.28,31,32,37,45 In three of
the five studies, the use of multiple simultaneous
CME techniques was superior to the use of a single
CME technique.” As with the present review, readers are challenged to learn which three studies
observed multiple techniques as superior to single
techniques: the data are not readily available. In
addition, the actual educational techniques used in
each study are not outlined in detail in the report.
More detailed discussions of the methods and limitations of the report3 may be found elsewhere in
these guidelines.9a,9b
Conclusions
The evidence, although weak, supports the notion
that CME activities should be used to improve
clinical outcomes. It is currently impossible, however, to determine the extent to which the healthcare system, the interdisciplinary health-care team,
or the individual physician is responsible for ob-

Process of Care
Technical Style
Visits
Medications
Referrals
Test Ordering
Hospitalizations
Expenditures
Continuity of Care
Coordination

Interpersonal Style
Interpersonal Manner
Patient Participation
Counseling
Communication Level

Outcomes
Clinical End Points
Symptoms and Signs
Laboratory Values
Death

Functional Status
Physical
Mental
Social
Role

General Well-being
Health Perceptions
Energy/Fatigue
Pain
Life Satisfaction

Satisfaction With Care
Access
Convenience
Financial Coverage
Quality
General

Figure 1. The conceptual framework of the MOS.
www.chestjournal.org
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served outcomes. Health outcomes are affected by an
assortment of factors, probably not all of which can be
modified by the healthcare delivery system. One
study50 estimated that 40% of mortality can be attributed to behavioral factors, 20% to social circumstances
and environmental exposures, 30% to genetics, and
10% to inadequacies in medical care. Because these
factors may be distributed differently among populations enrolled in health plans or in persons seeking the
attention of primary-care physicians, it is essential to
control for these external effects during statistical analyses intended to understand the extent to which variation in the quality of care contributes to observed
variations in outcomes.48
Those who provide and study education and patient
care must articulate sound explanations and realistic
expectations for the value of their work; yet, the science
to explain outcomes is incomplete and the causal
linkages remain unclear.51 For patients with chronic
disease, an outcome observed today may be the result
of an action taken or health maintenance intervention
forgotten earlier in the course of illness, and the action
may or may not have been taken by the physician or
health-care system currently responsible for treating
the patient.48,52 To the extent that individuals change
providers frequently, discontinuity in service may further contribute to a suboptimal course of treatment.48
Who bears responsibility for these complex series of
events remains a question open to debate. The contention is driven, in part, by the need to identify qualities
essential to measure the causal linkages thought to
exist among CME, physician behavior, and clinical
outcomes. The controversy must be addressed more
thoroughly, as measured clinical outcomes become
more central to the evaluation of health care and
continuing education services are expected to support its systematic improvement.
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