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Effects of continuing medical
education on improving physician
clinical care and patient health: A
review of systematic reviews
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Objectives: The objective of physician continuing medical education (CME) is to help
them keep abreast of advances in patient care, to accept new more-beneficial care, and
discontinue use of existing lower-benefit diagnostic and therapeutic interventions. The
goal of this review was to examine effectiveness of current CME tools and techniques in
changing physician clinical practices and improving patient health outcomes.
Methods: Results of published systematic reviews were examined to determine the
spectrum from most- to least-effective CME techniques. We searched multiple databases,
from 1 January 1984 to 30 October 2004, for English-language, peer-reviewed
meta-analyses and other systematic reviews of CME programs that alter physician
behavior and/or patient outcomes.
Results: Twenty-six reviews met inclusion criteria, that is, were either formal
meta-analyses or other systematic reviews. Interactive techniques (audit/feedback,
academic detailing/outreach, and reminders) are the most effective at simultaneously
changing physician care and patient outcomes. Clinical practice guidelines and opinion
leaders are less effective. Didactic presentations and distributing printed information only
have little or no beneficial effect in changing physician practice.
Conclusions: Even though the most-effective CME techniques have been proven, use of
least-effective ones predominates. Such use of ineffective CME likely reduces patient care
quality and raises costs for all, the worst of both worlds.
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Educators, researchers, and policy-makers have analyzed
over the past 5 decades appropriate use of medical care. Most
research previously focused on overuse (18;27;30) but now
includes underuse, misadventure, medical errors, and mal-
practice (11;20;26). Overuse leads to preventable increased
risk of iatrogenic disease and wasted resources. Underuse,
including poor patient adherence, has adverse health and
quality of life effects and may lead to greater long-term ex-
penditures than would have been needed.

Inappropriate health services use begs the question of
why this occurs, that is, the disparity between available in-

formation on effective care and use in daily medical practice.
For many diseases and treatments, randomized control trials
(RCTs), meta-analyses, and widely distributed clinical prac-
tice guidelines derived from this evidence define best care
and expected benefits.

One hypothesis for inappropriate medical service use
where scientific evidence supports clinical efficacy is use of
relatively ineffective continuing medical education (CME)
tools and techniques. CME are activities to improve physi-
cian knowledge, attitudes, and skills, to keep them current
with the latest advances that improve patient-care processes
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and outcomes, to help them accept or reject new practices,
and convince them to discontinue use of existing care of
lesser effectiveness. CME can be face-to-face or at a distance,
and educators can be human or devices such as computers.
Patient treatment adherence is equally problematic, and ways
to improve it are known also but will not be discussed further
(22).

The objective of this review is to present systematic
research results that previously quantified effects, mainly
by formal meta-analysis, of specified CME techniques on
physician-care processes and improvements of patient health
outcomes. Previous analyses and reviews have discussed ef-
fects of individual CME techniques, but almost none re-
viewed all techniques and compared estimates of benefits
derived by meta-analyses.

METHODS

We searched Medical Literature Analysis and Retrieval Sys-
tem On-Line, Database of Abstracts of Reviews of Effects,
Cochrane Collaborative, Cinahl, Excerpta Medica Database,
Psychinfo, Canadian Medical Association Infobase, Na-
tional Guidelines Clearinghouse, evidence-based medicine
reviews, American College of Physicians Journal Club,
HealthSTAR, and related databases from 1 January 1984
through 30 October 2004, using multiple search terms for
efficacious CME programs and techniques that alter physi-
cian behavior and/or patient outcomes. Searches were limited
to English-language peer-reviewed journals, supplemented
with reviews of bibliographies from published articles. Re-
viewed re-analyses were selected for inclusion based on their
being a formal meta-analysis or other structured review,
preferably with calculated effect sizes. Literature reviews
alone were excluded. Physicians are the focus as they are
the prime decision-makers for care recommendations and al-
locating health resources. The search found (i) twenty-six
systematic reviews quantifying or synthesizing effectiveness
of CME methods to change physician practice and/or pa-
tient health outcomes and (ii) one study estimating cost-
effectiveness of CME programs.

RESULTS

The twenty-six systematic reviews serve as the ba-
sis for this examination of effects of CME techniques
on physician clinical-care processes and patient health
outcomes (1;2;4;6;8–10;13;14;16;17;21;23;24;28;29;31–33;
35–41). There may be some bias as some reviews used
some of the same original trials in their analysis. This bias
may tend to overstate somewhat the power of the original
authors’ conclusions. All used quantitative or combined
quantitative and qualitative methods. Eight educational
techniques were reviewed, individually, or in combina-
tion (Table 1). Twelve reviews (46.2 percent) were of
RCTs exclusively, nine (34.6 percent) reviewed RCTs plus

Table 1. Education Methods Tested

Didactic programs
Predominantly lectures and presentations that may include

question and answer periods
Information only

Distribution of printed materials alone, or as part of lecture
sessions

Opinion leaders
Those persons recognized locally or nationally as experts who

set norms for appropriate clinical practice behavior
Clinical practice guidelines

Structured clinical diagnostic and treatment strategies based on
synthesis of best available evidence, preferably from
randomized control trials and meta-analyses

Interactive education
Interactive sessions of participants and presenter or leader.

Interactive techniques may include role playing, case
discussion, and honing newly acquired practice skills

Audit and feedback
A review of current practitioner clinical practice behavior,

usually for a specified diagnosis, and recommendations
for new clinical behavior if warranted.

Academic (counter-) detailing/outreach
Utilizes a personal visit by a trained professional to a physician

to provide best available information on health- and
medical-care interventions

Reminders
Prompts to the practitioner to provide a specific clinical

intervention under defined clinical circumstances

other control designs, and five (19.2 percent) included
RCTs plus other control and uncontrolled studies. Eight
were formal meta-analyses (10;14;16;21;28;39;40). Reviews
examined at least one form of didactic or interactive
education.

All reviews tested effects of CME techniques to change
provider behavior (care processes); sixteen tested effects on
patient health outcomes. Reminders (n = 19), audit and feed-
back (n = 18), and didactic presentations (mainly lectures;
n = 14) were the most common techniques studied. Twenty-
one reviews examined effects of multiple education tools
(Table 2) (1;2;4;6;8;9;21;23;24;36;38;41). Results describ-
ing education methods reported here are those of the authors
of the original review.

Techniques to Change Physician Clinical
Practice Behavior

Every CME technique exhibited a range of effectiveness
across reviews in changing physician clinical practices
(Table 3). The distributions of effects, from low to high, were
those described by the authors of the original reviews. Didac-
tic techniques and providing printed materials alone clustered
in the range of no-to-low effects, whereas all interactive pro-
grams exhibited mostly moderate-to-high beneficial effects.
The most commonly used techniques, thus, generally were
found to have the least benefit.
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Table 2. Education Programs Evaluated by Reviewed Studies

Study methods Studies reviewed

RCTs 1;2;8;18;19;24;31;32;34;35;37;38
RCTs plus other controlled 4;7;9;16;22;23;24;32;33
RCTs, other controlled plus uncontrolled 8;10;31;38
Education programs measured
Didactic programs 1–4;6;8;9;23;31–33;37;38
Interactive education 2;4;8;23;24;28;31;32;37;38
Audit/feedback 1;2;4;6;8;9;23;24;28;31–33;37;38;40;41
Academic detailing/outreach 1;2;4;6;8;9;23;28;31;36;38;40
Opinion leaders 4;8;9;23;28;36;38
Reminders 1;2;4;6;8;9;10;16;28;31–33;36;38–40
Clinical practice guidelines 8;10;14;15;29;31
Information only 2;4;6;8;9;23;31;38–40
Outcomes measured
Provider-care processes 1;2;4;6;8–10;13;14;16;17;21;23;24;28;29;31–33;35–41
Patient health outcomes 1;4;5–7;9;13;14;16;22;23;24;29;31–33;35;38;40

RCTs, randomized control trials.

Table 3. Effects of Tested Interventions on Physician Care Processes

Effects on care processes High Moderate Low None

Didactic programs 17;31;41 9;15;24;31;36;40;41 4;8–10;24;29;31;38–40
Interactive education 4;9;29;36;40 4;8;31;32;36;40 31;37
Audit/feedback 7;9;29;37;40;41 2;4;10;13;15;17;24;29;31;37;38 15;23;35;39 10;34
Academic detailing/ 4;9;10;29;37;40 9;10;12;17;24;37;40;41 12

outreach
Opinion leaders 9;10;38 10;29;37;38 10;38
Reminders 1;4;6;9;10;29;31;40;41 1;15;17;22–24;31–34;37;39;41 15;23;31;33;41
Clinical practice 4;9;14 14;15

guidelines
Information only 17;40 13;34;40 4;9;15;24;29;33;34;40

The most-effective education tools were interactive pro-
grams among practitioners and educators—audit and feed-
back on optimal versus actual care provided, diagnosis-
specific care reminders for best care, academic detailing, and
other outreach programs on best practices, clinical practice
guidelines, and to a lesser extent, opinion leaders. Thus, both
least- and most-effective CME techniques are well-defined.

Eight formal meta-analyses (1;2;8;31;32;36–38) reana-
lyzed results of RCTs of techniques to change physician prac-
tice; two also included effects on patient outcomes (Table 4)
(36;37). Thomson O’Brien et al. (36–38) found moderate-
to-high effect of interactive programs in changing physician
care and low or no effect of didactic programs. Davis et al.
(8) estimated a nonsignificant standardized effect size of 0.34
(95 percent confidence interval [CI], −0.27–0.97) for didac-
tic programs and a significant standardized effect for inter-
active and mixed education programs of 0.67 (95 percent CI,
0.01–1.45). The meta-analysis by Austin et al. (1) concluded
that reminders were effective in altering physician practices
for cervical cancer screening (odds ratio [OR], 1.180; 95 per-
cent CI, 1.020–1.339) and tetanus immunization (OR, 2.819;
95 percent CI, 2.664–2.975).

Table 4. Effects of Tested Interventions on Patient Health
Outcomes

Effects on patient
outcomes High Moderate Low None

Didactic programs 4;21;32;37
Interactive education 2;31;37 24 23;32;37
Audit/feedback 1;2;6;32;41 1;24;28 17;23
Academic detailing/ 32 9;31;36;40 28

outreach
Opinion leaders 14
Reminders 39;41 1;9;14;39 24;39 2
Clinical practice 29

guidelines
Information only 23 2;40

The meta-analysis of twelve RCTs by Balas et al. (2)
found a significant effect on physician practices of audit
and feedback (OR, 1.091; 95 percent CI, 1.045–1.136). The
Walton et al. (39) review of reminders found significantly re-
duced time to achieve therapeutic control (standardized mean
difference, −0.44; 95 percent CI, −0.70–0.17), reduced
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toxicity levels (risk difference, −0.12; 95 percent CI, −0.24–
0.01), reduced adverse medication reactions (risk difference
−0.06, 95 percent CI, –0.12 to 0.00), and reduced length of
hospital stays (standardized mean difference, −0.32; 95 per-
cent CI, −0.60–0.04. Silagy et al. (32) found interactive ed-
ucation and reminders for smoking cessation moderately ef-
fective in altering physician practices (OR, 1.44; 95 percent
CI, 1.29–1.60).

Shea et al. (31) found from their meta-analysis of six-
teen RCTs of computer-based clinical reminders across six
preventive services adjusted OR of 1.77 and 95 percent CI
of 1.38–2.27. Reminders improved vaccinations (OR, 3.09;
95 percent CI, 2.39–4.00), breast cancer screening (OR, 1.88;
95 percent CI, 1.44–2.45), colorectal cancer screening (OR,
2.25; 95 percent CI, 1.74–2.91), and cardiovascular risk re-
duction (OR, 2.01; 95 percent CI, 1.55–2.61), but not cer-
vical cancer screening (OR, 1.15; 95 percent CI, 0.89–1.49)
or other preventive services (OR, 1.02; 95 percent CI, 0.79–
1.32). In addition, the meta-regression analysis of 108 RCTs
by Stone et al. (34) found organization change the most-
effective tool to increase screening services.

Education Techniques That Improve
Patient Outcomes

Multiple reviews of audit and feedback, academic detailing,
and physician reminders found each moderately or highly
effective in improving patient health outcomes (Table 3).
One review each, for opinion leaders (37) and academic de-
tailing/outreach (38), also found a large effect on patient
outcome. Silagy et al. (32) estimated a modest effect of
interactive education techniques (OR, 1.35; 95 percent CI,
1.09–1.65). Stone et al. (34) concluded economic incentives
were the best motivator of patient behavior change, reminders
were moderately effective, and information alone had no ef-
fect.

Are Programs to Change Practitioner
Behavior Cost-Effective?

The one cost-effectiveness study, of education out-
reach/counterdetailing for two interventions, concluded (i)
CME for angiotensin-converting enzyme inhibitors for heart
failure was highly cost-effective at $2,062 per life-year saved,
and (ii) reducing selective serotonin reuptake inhibitor use
in favor of tricyclic antidepressants found cost per patient of
outreach ($82) was greater than the savings from changing
physician behavior ($75) (34).

DISCUSSION

New and effective health-care interventions continue to be-
come available and generally are diffused relatively quickly
to all high-income countries. But, less-effective care is
not necessarily discarded nor is the more-effective rapidly
accepted into clinical practice. Continuing wide variation

in medical practice, among and within countries, means
progress is slow in integrating clinical advances. These rapid
changes are stressful to both physicians and prospective pa-
tients, perhaps due to lack of personal experience with the
new modalities, about adopting the new and discarding the
old. Continuing medical education is an important way for
practitioners to understand and use new care modalities.
However, the CME tools and techniques most commonly
used are the least-effective ones in helping physicians adapt
to new diagnostic and therapeutic interventions.

Burgeoning knowledge from RCTs and meta-analyses
of CME is clear on the most-effective techniques that al-
ter medical-care processes and patient health outcomes—
interactive education, audit and feedback, reminders, aca-
demic detailing, and other outreach programs, and some-
what less so, clinical practice guidelines and opinion leaders.
In addition, combining techniques, for example, interactive
education plus academic detailing, leads to even greater
effect than either achieves alone (23;40). The literature
is also clear on the least-effective education methods—
didactic lectures and distributing printed materials alone.
But even a technique of low-efficacy can become useful
when combined with interactive tools (17). Thus, it is ap-
parent that insufficient information on the most-effective
physician continuing education methods is not the main
problem.

POLICY IMPLICATIONS

This review shows clearly that commonly used continuing
medical education alone is insufficient to change clinical
practice behavior and resulting patient health outcomes. The
cost is enormous relative to the benefits of continued reliance
mainly on didactic techniques and distributing printed mate-
rials alone; thus, the verdict must be that the large majority of
these activities do not provide good value for money. But, re-
lying on effective education techniques alone is insufficient.
As Grol (16) emphasized, there must be parallel awareness
first, that no single approach to professional education works
best under all circumstances. Second, educators must use
approaches that focus on teams and organizations within
unique practitioner social, political, and economic environ-
ments.

Clear models exist that can improve the likelihood
of successful integration of new knowledge into clinical
practice. For example, Stone et al. (34) described key fea-
tures for success such as valued members transmitting the
information, targeting group interests and motivations, using
collaborative teamwork, tailoring interventions to audience
needs, and enlisting peer and senior management support.
Successful implementation also requires awareness of local
health-care organization needs, evidence of suboptimal use
of effective care, and sound estimates of costs of changing
behavior (15;25). Thus, means and methods to translate new

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 21:3, 2005 383



Bloom

knowledge into practice are available at both health system
and individual physician levels (15;40).

The remaining issue is implementation by educators,
funders, and physicians. Multifaceted policies are needed
for such complex policy development and implementation.
Certainly, organization, delivery, and financing changes will
be needed in all countries to support such changes within
each country’s unique health and medical-care system. The
Institute of Medicine has suggested changes needed for the
United States (21;22). Rarely discussed, though, are finan-
cial, organizational, physician, patient, and payer incentives
(positive and negative) that can help speed the process of
changing practice patterns across countries and health sys-
tems to encompass more fully the best scientific evidence into
clinical care. For example, in countries that use some form of
fee-for-service, physicians who provide care based on best
evidence could be paid more than those who do not. Physi-
cian salaries or capitation amounts could be partially depen-
dent on care provided based on diagnosis-specific guidelines
already learned and require justification when not follow-
ing evidence-based guidelines. They could also receive more
CME credits when exposed to effective CME techniques.
CME credits are often needed for re-certification or income
increases. Payers or insurers could reimburse physicians for
their time and/or direct cost of attending educational pro-
grams that used known effective techniques, for example,
lecture plus audit and feedback, but not for attending lectures
alone. Patients who adhere to physician recommended treat-
ment would have their visit and pharmaceutical prescription
copayment refunded. Pharmaceutical firms that do not use
known effective CME techniques could not claim a tax de-
duction for costs of CME programs they sponsor. Thus there
are multiple options for implementation. Whichever group
or types are chosen, health systems must choose methods
and means to get timely and effective care to patients within
increasingly constrained national health-care expenditures.
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