
Introduction

Continuing medical education (CME) seeks to help
physicians stay abreast of and accept patient care advances
and discontinue less effective strategies.1 Physicians spend a
considerable amount of time in CME to maintain their med-
ical licenses. According to State Medical Licensure
Requirements and Statistics,2 47 of 54 state and territorial
medical licensing boards require completion of 12 to 50
hours of CME per year.

CME activities are underpinned by a belief that knowl-
edge gains lead physicians to improve their medical prac-
tices and patient outcomes.3 Many reviews have been
published during the past decade trying to summarize CME
evaluation studies to assess their effectiveness.3–11 Previous
reviews of CME evaluations have shown that they vary
greatly in evaluation methods, outcome measures, and
length of follow-up. These reviews have also found that the
questionnaires used in the CME evaluation studies have
generally lacked a theoretical background, which may have
resulted in misleading interpretations of study results.5

None of the previous reviews of CME evaluation studies
appear to use a framework with which to assess the quality
of research methods. The 4-level evaluation model devel-
oped by Kirkpatrick in 1994 has been widely used to assess
training effectiveness,12 and Curran and Fleet adapted this
model for use in a summative evaluation of CME in 2005
(TABLE 1).11 According to the adapted model, evaluation
should begin with level 1 (participant satisfaction), then as
time and budget allow, sequentially assessing levels 2
(knowledge and attitude change), 3 (physician clinical prac-
tice change), and 4 (patient outcomes). Each prior level
serves as a basis for the next level’s evaluation, and each
successive level represents a more precise measure of effec-
tiveness and more rigorous, time-consuming analysis.
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Given the wide variaty of methods, measures, and fol-
low-up, an analysis of CME studies using Curran and Fleet’s
structured framework11 was conducted to build on the
lessons learned and improve CME evaluation study design.
The following research questions guided this review:

• What formal CME studies have evaluated changes in physi-
cian knowledge and attitudes, clinical practices, and patient
outcomes?

• What are the effects of using different randomization strate-
gies on the capacity to measure outcomes?

• What is the reliability and validity of measurement in these
studies?

• What follow-up period is recommended to adequately
demonstrate CME effectiveness?

Methods

Sample

Randomized controlled trials (RCTs) and well-designed
quasi-experimental trials evaluating CME interventions were
the focus of this review, building on the review done by Davis
and associates on CME evaluation studies published between
1993 and 1999.3 A MEDLINE search using the MeSH terms
continuing medical education and evaluation was conducted
for the period January 2000 to January 2006. Supplementary
articles were identified using a search in EBSCOhost, a gate-
way (interface) to 150 online databases and thousands of 
e-journals, including Academic Search Elite, Educational
Resources Information Center (ERIC), and various health-
related databases, with the same key words.13

Davis and colleagues’ selection criteria were as follows:
primary studies; more than 50% of the participants were
practicing physicians; RCT of formal CME educational
interventions that were didactic, were using interactive 

educational techniques, or both objective determinations of
health professional performance in the practice setting,
determinations of health care outcomes, or both.3 The inclu-
sion criteria for this study were generally consistent with the
Davis and associates review, with a few exceptions. This
review also included quasi-experimental studies if they
compared experimental with control and comparison
groups. Only studies that were at or beyond the second eval-
uation level of the Kirkpatrick’s model were included to
focus this review on the evaluation methods useful at the
upper evaluation levels and beyond measures of physician
satisfaction. Last, this review included studies using objec-
tive or self-reported data in evaluating health professional
performance to help demonstrate the distribution of these 2
strategies and provide information in support of future
research. As a result, 32 studies were identified for this
review.15–45

Analysis

The review entailed a systematic process. First, informa-
tion was extracted from the original articles and compiled in
a review table regarding levels of evaluation, study design,
randomization strategy, unit of analysis, length of follow-up,
and outcome measures and instrumentation. Second, frequen-
cies and percentages were calculated according to the infor-
mation in the review table (eg, the levels of evaluation have
been summarized according to the modified Kirkpatrick’s
model). Third, discussion sections for all the studies in the
review table were read thoroughly to extract conclusions and
recommendations that were applicable to CME evaluation
studies in general. They were integrated with the comments
that resulted from frequency and percentage tables and pre-
sented in the discussion section of this research.

A summary table for all the studies being reviewed 
was created, with rows representing studies and columns 
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TABLE 1. Modified Version of Kirkpatrick's Model for Summative Evaluation

Level Evaluation Focus Definition

1 Learner satisfaction (reaction) Evaluates how well participants liked a program using data on participants' perceptions, satisfaction
with program objectives, content, instruction, delivery, or instructors

2 Learning outcomes (learning) Assessment of changes in skills, knowledge, or attitudes among learners, using pretesting and post-
testing study designs

3 Performance improvement (behavior) Information on the extent to which learning has influenced the postlearning behavior or perfor-
mance of a learner in his or her practice setting; this level attempts to determine whether newly
acquired skills, knowledge, or attitudes are being used in the learner's everyday environmentr

4 Patient or health outcomes (results) Measures tangible results (eg, improving patient health or improving efficiencies) that are influ-
enced by the performance of the learner as a result of participation in the continuing education
activity; evaluation at this level is challenging because learners encounter a variety of uncontrol-
lable variables after leaving continuing education programs

Source: From Bloom.1



representing the variables or areas being reviewed. The
areas reviewed for the studies (columns) were article name,
source, year; participants and study design; length of follow-
up; level of evaluations; study outcomes; established instru-
ments; and intervention strategies (see APPENDIX at the
end of this article).

Results

Levels of Evaluation

The percentages of studies with different evaluation
strategies and levels of evaluation are presented in TABLE 2.
Two-thirds of the studies (66%) were RCTs that did not use
cluster sampling. Nearly a fifth (19%) were RCTs using clus-
tered sampling techniques; 5 (16%) had quasi-experimental
designs with comparison groups but no randomization.

More than half of the studies (n = 21 [66%]) evaluated
only 1 level of evaluation, and 9 (28%) evaluated 2 levels
(TABLE 2). That most studies focused on only 1 evaluation
level might be attributed to investigator interests or to time
and resource constraints. However, none of the articles
described how the investigators selected the level of evalua-
tion on which they focused.

Only 2 studies (6%) evaluated all 3 levels. Gask and asso-
ciates’ study is 1 of these 2.23 In this study, physicians were
selected at baseline and randomly assigned to experimental
and control groups. Five 2-hour sessions were given to the
physicians in the experimental group to improve their clini-
cal skills in handling depressed patients. The outcome vari-
ables were physicians’ recognition of psychological
disorders and physicians’ attitudes toward depression (level
2); physicians’ prescribing patterns and physicians’ psychia-
try communication skills (level 3); patients’ depression sta-
tus, patients’ psychiatric symptoms; and patients’ quality of

life, patients’ satisfaction with consultations, and patients’
health service use and costs (level 4).

More than half (21 [66%]) of the selected studies
included an evaluation of physician clinical performance,
which is a positive finding because the primary purpose of
CME is to maintain and improve clinical performance.46 For
example, Gormley and colleagues gave physicians an inter-
vention on shoulder injection techniques.27 The variables
that were evaluated included physicians’ confidence in per-
forming shoulder injections, the number of shoulder injec-
tions they performed, and the number of shoulder referrals
made in the following 6 months.

Randomization Strategy

The review included 32 studies that were randomized
either by individuals (66%) or clusters (19%) or nonran-
domized groups (16%) (TABLE 3). The variability in study
design made comparing and contrasting studies challenging
but revealed potential research constraints.

For most studies, physicians were both the unit of ran-
domization (UOR) and the unit of analysis (UOA), and most
of these (56%) were RCT studies. These studies randomly
assigned physicians to intervention and control groups, and
patients were nested within 1 of the experimental groups.

Three studies used patients as the UOR.14,29,43 In 1 study,
for example, patients were assigned randomly to receive
general medical care or exposure therapy given by the gen-
eral practitioners (GPs) after training.29 Patient data were
used to reflect the effectiveness of the exposure therapy and
the effectiveness of the GP training for this therapy.
However, using patients as the UOR for evaluating physi-
cian behavior change may have introduced bias. The treat-
ment offered to control patients could be contaminated by
the physicians’ experiences of applying the intervention to
patients receiving the experimental condition. Thus, the
evaluation could underestimate the true effects of the strate-
gies. Hall and colleagues were aware of this potential threat
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TABLE 2. Randomized Clinical Trials (RCTs) by Study Characteristics 
(N = 32)

Study Characteristic Category No. (%)

Study design RCT 21 (66)
Clustered RCT 6 (19)

Quasi-experimental 5 (16)

Levels of evaluation 2 4 (12)
3 10 (31)
4 7 (22)

2, 3 5 (16)
3, 4 4 (12)

2, 3, 4 2 (6)

Follow-up period, months Not noted 1 (3)
≤6 20 (62)

7–11 0 (0)
12–24 11 (34)

TABLE 3. Study Design by Unit of Randomization or Comparison 
(N = 32)

Unit of Randomization
Study Design or Comparison No. (%)

RCT GPs 18 (56)
Patients 3 (9)

Clustered RCT GPs 2 (6)
Practices 2 (6)
Clinics 1 (3)

Communities 1 (3)

Quasi-experimental GPs 3 (9)
Patients 1 (3)
Hospital 1 (3)

GPs = general practitioners.



to internal validity and used clinical practice rather than
patients as the UOR in their study.28

Six studies that were clustered randomized trials used
medical practices, clinics, communities, or GPs as the
UOR.15,16,25,26,28,45 Clustered RCTs first randomly assigned
practices, GPs, clinics, or communities into intervention and
control or comparison groups. Then the participants in dif-
ferent practices, clinics, or communities nested within 1 of
the experimental or control groups. For example, 1 study ran-
domized by practice, allocating physicians to intervention or
control groups according to a random number list.28 Studies
that randomized on GP first included the patients in the same
group to which the GP was assigned. Physician and patient
data were then collected from these 2 groups and compared.

Three quasi-experimental studies used GPs, 1 used
patients, and another used the hospital as the unit of com-
parison. There were no significant differences between these
quasi-experimental studies and other randomized clinical
trials except that different GPs, patients, and hospitals were
assigned rather than randomly assigned to groups.

Another issue that emerged in determining randomiza-
tion strategy was that the UOR was often not consistent

with the UOA. For example, 1 study used outcome mea-
sures at the practice level to evaluate the interventions
aimed at individual GPs.44 These evaluation results may be
misinterpreted because the correct UOA was not used.
Analyses focused on different units (physicians, patients,
clinics) have different multivariate coefficients of determi-
nation (R2s), and the R2 will be higher in data that are more
aggregated.47 Therefore, Waldorff and associates’ inflated
their study’s findings by explaining the change in individ-
ual GPs’ behavior with outcome change measured at the
practice level.44

Evaluation Instruments

Varied questionnaires, surveys, and scales were used to
evaluate outcomes of CME, including physicians’ knowl-
edge, beliefs, attitudes, and perceived confidence; patients’
satisfaction of consultations and perception of communica-
tion skills; and depression level. Half of the 32 studies (n =
16) used questionnaires specific to the clinical domains
addressed (TABLE 4). Six (19%) of these 16 studies adapted
existing instruments and provided reliability and validity
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TABLE 4. Established Instruments Used in CME Evaluation Studies by Content Area

Source,  Year Content Area Established Instruments

Backhaus et al., 200215 Diagnosis and treatment of chronic insomnia Structured diagnostic questionnaire

Casebeer et al., 200318 Chlamydia screening A 21-item knowledge test 

Curtis et al., 200019 Back care and therapy skills Roland-Morris functional disability scale

Delvaux et al., 200520 Cancer communication skills Cancer Research Campaign Workshop Evaluation Manual; 15-item
questionnaire

Flores et al., 200222 Diarrhea and cholera case management Trained observers 

Gask et al., 200423 Depression assessment and management Hamilton Depression score for depression status; psychiatric symp-
toms general health questionnaire score; quality-of-life SF-36; patient
satisfaction with consultations; Visual Analogue Scale (VAS); eco-
nomic questionnaire

Gielen et al., 200125 Parental injury prevention counseling Parent exit surveys

Haug et al., 200029 Exposure therapy for social phobia Mini International Neuropsychiatric Interview; DSM-IV psychiatric
diagnoses, CGI-S, Social Phobia Scale; and Marks Fear Questionnaire

Merckaert et al., 200532 Cancer communication skills Hospital Anxiety and Depression Scale; VAS; Cancer Research Cam-
paign Workshop Evaluation Manual

Mulvey et al., 200033 Sexual history taking and STD screening Baseline and follow-up questionnaire

Razavi et al., 200337 Cancer communication skills Cancer Research Campaign Workshop Evaluation Manual for physi-
cians' communication skills; 14-item survey for patient perceptions of
communication skills

Sanci et al., 200038 Adolescent health and patient-provider Questionnaires completed by the general practitioners 

communication

Smits et al., 200340 Management of mental health problems Knowledge tests; performance in practice (self-reports with perfor-
mance indicators)

Thompson et al., 200042 Depression assessment and management Hospital anxiety and depression scale for recognition of depression

Waldorff et al., 200344 Clinical practice guideline on dementia Mailed survey

identification and diagnostic evaluation

Watson et al., 200145 Management of familial breast and ovarian A score that was generated by combining responses to 4 questions, 
cancer cases poor instrument

DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, 4th edition; CGI-S = Clinical Global Impression Scale; STD = sexually transmitted
disease.



information. For example, Merckaert and colleagues’ study
used the Hospital Anxiety and Depression Scale.32

Ten of the remaining studies (31%) developed their own
instruments, such as the diffusion and acceptability ques-
tionnaire used in Waldorff and associates’ study.44 However,
none of the studies using self-developed instruments docu-
mented reliability or validity information.

Among the 21 studies that evaluated physicians’ clinical
performance, 5 (24%) used self-reported behavioral change
questionnaires.19,27,28,38,40 The other 16 studies objectively
documented physicians’ behavioral change in clinical set-
tings through observation by an external evalua-
tor.15,22–28,30,32,34,35,37,40,44,45 For example, in Gielen and
colleagues’ CME intervention in enhancing anticipatory
guidance for injury prevention, audiotapes of medical visits
and home observations were used in evaluating physicians’
counseling skills.25

Length of Follow-up

Length of follow-up varied among the studies reviewed
(TABLE 2). Twenty studies (62%) had a follow-up period 
of 6 months or less. Eleven (34%) had a follow-up period of
more than 12 months but less than 24 months. One study did
not mention the length of follow-up.

Length of follow-up had an impact on the investigators’
ability to draw conclusions about effect sustainability. In
Watson and associates’ study, for example, follow-up evalu-
ation was conducted 3 to 4 weeks after the intervention.45

However, this short follow-up period was insufficient for
assessing whether benefits would persist over time. A
shorter follow-up period also did not allow adequate time
for integration of knowledge and skills into medical practice
or for recognizing changes in patient outcomes.

Discussion

This review confirmed that the evaluation of CME effects
beyond physician satisfaction was still not common. Among
studies focused on the upper levels of evaluation, some
assessed changes in physician medical knowledge and atti-
tudes and physician behaviors, but patient outcomes were
least often evaluated. CME studies published between 2000
and 2006 used a variety of questionnaires to evaluate changes
in physician knowledge, attitudes, and beliefs specific to the
clinical domain they were addressing, but many did not doc-
ument reliability and validity. Evaluation methods for physi-
cian behavior change ranged from self-report questionnaires
to objective observations of clinical performance. Medical
records were usually used to evaluate changes in patient out-
comes. Follow-up periods ranged from immediately after the
study to 3 years. The research results pointed to several impli-
cations regarding study design of CME evaluation, outcome
evaluation methods, and appropriate length of follow-up.

Kirkpatrick’s model recommends that evaluation should
begin with level 1 and then move sequentially through the

levels when possible. Each successive level represents a dif-
ferent measure of the effectiveness of the CME program and
increasing impact on clinical significance.11 Information
from each prior level serves as a base for the next level’s
evaluation. The earlier levels provide the context in which to
interpret the results of later levels.48 Despite the strong ratio-
nale for this model, this review found that many studies con-
ducted only 1 level of evaluation. These findings suggest
that future research is needed to assess the impact of these
interventions throughout each of the levels to demonstrate
how immediate outcomes are related to physician behavior
and clinical outcomes. Researchers who evaluate isolated
levels should provide a rationale for their selections.

In level 2, both attitude and knowledge change need to be
evaluated to assess whether the determinants for physician
behavior change are in place. These measures can serve as
proxy measures for physician behavior change until more
rigorous evaluation methods can be implemented. This
study found a lack of valid and reliable CME instruments,
pointing to the need for psychometric examination and doc-
umentation of evaluation instruments in future CME studies.
This information would allow the results to be adequately
interpreted and compared, and other researchers would be
able to assess the adequacy of the measurements used.

A standard questionnaire with core items on attitudes,
self-efficacy, and beliefs that can be adapted for different
CME programs for evaluation and comparison is needed to
enable the comparison of effectiveness across different
CME interventions. A comparison of these standardized
results will help researchers understand factors influencing
the effectiveness of different CME programs and guide
future intervention design. The concepts being evaluated in
this standard questionnaire should include but not be limited
to attitudes, beliefs, and self-efficacy. The trunk of the items
assessing those concepts would be the same, with content
area being specified according to different clinical domains.

In level 3, the high percentage (66%) of studies evaluat-
ing physician behavior suggested that many studies have
been able to look beyond immediate CME effects to what
physicians were doing in their practices. However, many of
the reviewed studies used self-reported measures rather than
objective measurements to evaluate changes in physician
behavior. Objective observations of behavior change in clin-
ical practice should be used instead of self-reported data to
prevent recall bias and the halo effect.16,27 These findings are
consistent with those of previous reviews.4 Future research
is needed to establish acceptable measures of physician per-
formance that can be implemented easily.

In level 4, patient health status improvements should be
supported by measurable medical indexes. Evaluating all
levels of evaluation would further enable investigation of
relationships among levels. Future research is needed to
assess the effect of CME interventions throughout the levels
on patient behavior and clinical outcomes.

RCTs often required complex randomization strategies to
obtain input from clinicians and patients, which may have led
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to biased results and interpretation. The variation across stud-
ies also may prevent comparing the effectiveness of different
CME programs. Evaluations should avoid using patients as
the UOR for evaluating interventions for physician behavior
changes to prevent contamination across treatment condi-
tions and underestimating the outcomes.28 Because different
units have different R2 values, the UOA should match the
UOR to avoid misinterpretation or misrepresentation of the

results.47 Further research is needed to recommend appropri-
ate randomization strategies for future evaluations.

Sustainability of the knowledge, confidence, and skills
obtained is an issue that must be kept in mind when design-
ing CME evaluations. These findings suggest the need for
further study on the optimal follow-up period to assess med-
ical practice changes and sustainability of intervention
effects. The evidence here indicated that 12 months may be
the minimum time period for follow-up to detect changes in
physician behavior. A longer follow-up period and multiple
follow-up points are needed to determine the duration of
intervention effects, actual transfer of the intervention to
clinical practice and patient health outcomes,19 and strate-
gies needed to prevent the decay of effects.17,38,42,45

Longitudinal studies would help reveal optimal follow-up
periods to determine whether CME content has been trans-
lated into practice.

Limitations

Several limitations need to be mentioned when consider-
ing the results and implications of this review. First, a biased
sample of studies is possible due to publication bias, which
increases the likelihood of a false-positive result. Given the
restricted inclusion criteria of this review, the studies
selected might underrepresent the CME studies published
during the same time period. Second, all the studies had a
physician participation rate of more than 50%, which was
different from most CME studies where a heterogeneous
group of clinicians was targeted.

Conclusion

In summary, a gold standard for CME evaluation would
include assessment of all 4 levels using reliable and validated
instruments and objective measures. Well-reasoned random-
ization and adequate follow-up periods were also indicated to
determine intervention effects and their sustainability.
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Lessons for Practice

• A gold standard of CME evaluation would
include assessment of all levels of evalua-
tion: participant satisfaction; participant
knowledge, attitude, and skills supported
by a reliable and validated instrument;
change in participant performance in the
clinical setting supported by objectively
observed data; and patient health status
improvements.

• A valid, reliable, and adaptable CME evalu-
ation questionnaire addressing variables in
the second level (physician knowledge and
attitudes) is needed to allow comparison of
effectiveness across CME interventions.

• The CME follow-up period should be at least
12 months to detect the intervention effects
and to investigate their sustainability.

• Research identifying recommended ways
for randomization is needed in future 
studies.

APPENDIX: Summary Table for CME Evaluation Studies in the Review

Level of Length of 
Source,  Year Study Design Participants and Topic Intervention Outcomes Evaluation Follow-up

Allard et al., Clustered RCT 99 general practitioners Received mailed clinical Number of potential 3 1 yr
200114 (GPs) and specialists in  medication review reports inappropriate prescrip-

Canadian practices for their patients tions given to elderly  
administering drugs to patients declined but not 
266 patients older than significantly
75 yr

Backhaus et al., Clustered RCT 16 GPs providing diag- 1/2-day training at T1; Significant increase in 3 Not
200215 nosis and treatment of second training after T2, diagnosis rate; more reported

chronic insomnia to focus on content, little often advised nonpharm-
4,754 patients information about acologic treatments and

strategies referral to a sleep expert 

(continued)
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APPENDIX: Continued

Level of Length of 
Source,  Year Study Design Participants and Topic Intervention Outcomes Evaluation Follow-up

Bland et al., RCT 45 physicians managing 3-hr CME-accredited Rates of assessment and 3, 4 Right after
200316 urinary incontinence course, training in man- management of existing 1-yr

(UI) for 668 patients agement of UI,  patient UI were low in both the intervention
educational materials, control and intervention
and on-site physician and groups
office support

Boakes et al., RCT GPs providing palliative 14-wk training program Performance-based 2 Immediately 
200017 care for terminally ill using experiential learn- rather than cognitive after

patients ing techniques (clinical education methods had training
attachment, mentoring) a greater impact on 

practice outcomes

Casebeer et al. RCT 180 primary care Three 1-hr Web modules; Significant increase in 2 Immediately 
200318 physicians providing patient brochures, and chlamydia screening after

chlamydia screening physician screening knowledge. intervention
services guidelines

Curtis et al., Clustered RCT 31 GPs in primary care 2-day educational and More patients receiving 4 2, 4, and
200019 practice providing back skill workshops on manual therapy had 8 wk after

care and therapy to 295 optimal low back care completely recovered the index 
patients and manual therapy after the first visit and visit

techniques, 1 mo apart, had a more rapid return
with a later refresher to functional recovery
session (18 hr total)

Delvaux et al., RCT 62 Belgian physicians Six 3-hr consolidation Significant improvement 3, 4 Immediately
200520 encouraged to improve workshops were con- in asking appropriate after 

communication skills for ducted after a 2.5-day screening questions, intervention;
cancer patients and basic training program eliciting and clarifying 5 mo after
relatives concerns of patients, control

and in providing less 
premature information 
to relatives

Faber et al., Quasi-experimental 21 GPs and 20 other 4-hr training course for No positive effect on 4 Immediately 
200521 health professionals GPs and OHPs; physi- patient outcomes: pain, after 

(OHPs) providing low cians learned to work disability, quality of life, training, 
back pain treatment to together based on a or medical consumption 3 and 6 mo
56 patients collaboration protocol 

Flores et al., Quasi-experimental 66 course graduates and Mailed information Increased percentage of 3, 4 2 mo
200222 66 doctors and nurses package and provided diarrhea cases assessed 

providing diarrhea and personal feedback for the correctly and dehydration
cholera case management questions in the package cases classified; no im-

to the participants provement in rehydration 
treatment; insignificant 
improvement in patient 
counseling

Gask et al., Clustered RCT 36 English physicians Five 2-hr sessions  No significant differences 2, 3, 4 3 and 12 mo
200423 providing assessment (lecture, videotape in patient depression, following

and management of de- material, role-play, and general health, or quality the course
pression for 189 patients written materials) of life at 3 mo; at 12 mo, 

positive effect on quality 
of life 

Gerbert et al., RCT 46 physicians encouraged Internet-based skin Intervention group scored 3 Immediately 
200224 to improve skin cancer cancer triage intervention significantly higher than after

triage skills control group in 9 of 14 intervention
outcome measures and  
maintained for 5 of the 
9 outcomes

(continued)
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APPENDIX: Continued

Level of Length of 
Source,  Year Study Design Participants and Topic Intervention Outcomes Evaluation Follow-up

Gielen et al., RCT 31 residents providing 1-hr seminar about injury Significant increase in 3, 4 1 year
200125 injury prevention coun- prevention and the parental injury preven-

seling to 196 families American Academy of tion counseling for 5 of
with infants from birth Pediatrics TIPP materials; the 6 safety practices 
to age 6 mo 5-hr experiential instruc- and parental satisfaction;

tion on injury prevention no difference in parents' 
content and counseling knowledge, beliefs, and
skills home safety behaviors

Goldberg et al., Clustered RCT 10 communities as the 30-mo intervention Surgery rates significantly 3 Immediately 
200126 intervention group; spine including surgeon study declined in the interven- after 

surgeons, primary care groups, primary care CME tion communities but intervention
physicians, patients who conferences, administrative increased slightly in the
were surgical candidates, consensus processes, control communities
and hospital administrators videodiskaided patient 

decision making, surgical 
outcomes management 

Gormley et al., RCT 40 Irish GPs providing Lecture, small group Significant increase in 2, 3 6 mo after
200327 shoulder joint injections  work, guided practice confidence in performing both forms

with patients shoulder injections and of training
the number performed; 
no change in the number 
of shoulder referrals 

Hall et al., Clustered RCT 19 medical practices Outreach visit and audit No significant change in 3 Compared
200128 encouraged to follow by a pharmacist trained clinicians' prescribing of 12-mo 

clinical practice guide- in the techniques of medicine for H. pylori period
lines for management of outreach visiting before 
Helicobacter pylori and after
eradication 

Haug et al., RCT 45 GPs providing 30 hr in assessing Significant reduction in 4 3 and 6 mo
200029 exposure therapy to 387 patients with social target complaints to 

patients with generalized phobia and conducting week 12 and week 24, 
social phobia exposure therapy training especially among 

through scoring video- patients receiving a 
taped interviews on combined treatment of 
social phobia scales, medication (sertraline) 
role-playing and exposure therapy 

Holroid et al., Quasi-experimental Emergency physicians Provincewide dissemi- No decrease in radio- 3 2 yr 
200430 in Canadian province nation of the Ottawa graphy during the run-in

implementing clinical Ankle Rules; sequential period or sequential 
practice guidelines for directed education and directed education and
extremity radiology use personalized feedback personalized feedback;
treating 6,398 patients strategies the use of radiography 

did not decrease 

Martling et al., Quasi-experimental Most surgeons in Stock- 3 workshops lasting 3 to No differences in 30-day 4 2 yr
200031 holm providing patients 4 days consisting of mortality, anastomotic

with colorectal cancer eleven 3- 5-hr video- leakage, or complications
with total mesorectal based live surgery and for patients with curative
excision surgery 2 histopathology sessions abdominal resections;

with discussions significant decrease in 
local recurrence and 
cancer-related death

Merckaert et al., RCT 58 Belgian French- 1-hr theoretical informa- Detection of patients' dis- 3 Immediately 
200532 speaking physicians who tion course followed tress associated  positively after 

are specialists working by 2 communication with physicians breaking course; 
with cancer patients skills-training programs:  bad news and using assess- 5 mo after
(part-time or full-time) a 2.5-day training and six  ment and support skills; control

3-hr consolidation no change over time or
workshops between groups in ability

to assess patient distress 
(continued)
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APPENDIX: Continued

Level of Length of 
Source,  Year Study Design Participants and Topic Intervention Outcomes Evaluation Follow-up

Mulvey et al., RCT 444 Victorian GPs pro- Educational package on Statistically significant 2, 3 2 mo
200033 viding STD management STD management improvements in know-

care ledge and self-reported 
practice for 4 of the 6 out-
comes that were examined

Nguyen et al., RCT 20 Vietnamese primary Multifaceted intervention Performance rates 3 Immediately 
200034 care physicians on cancer including cancer increased significantly after

screening and prevention screening reminders, for smoking cessation intervention
knowledge and skills CME seminars, paper counseling, Pap test 

materials, newsletters, screening, and pelvic
and oncology data-query examinations but not
programs other cancer prevention 

activities

Raasch et al., RCT 46 Australian family An educational interven- Improvement in providing 3 Immediately 
200035 physicians providing tion based on audit and clinical information on after 

assessment and manage- feedback with oppor- pathology requests, intervention
ment of suspicious- tunity for reflection on adequate surgical 
looking skin lesions practice excision of skin lesions, 

and physician certainty 
of diagnosis

Ray et al., Clustered RCT 209 physicians providing Face-to-face visit to study Modest reduction in days 4 1 yr
200136 management of osteo- physicians by another of prescribed NSAIDs

arthritis in 1,566 elderly physician, and reminder use with concomitant
patients placements in the medical increase in acetamin-

records of patients eligible ophen use; no significant
to have NSAID use changes in other study
reevaluated end points

Razavi et al., RCT 63 French physician Six 3-hr consolidation Significant increase in 2, 3, 4 Immediately 
200337 specialists encouraged workshops conducted  several communication after

to improve cancer after a 2.5-day basic skills: open directive training, 
communication skills training program questions, utterances 5 mo after

alerting patients to reality, the end of 
acknowledgments and basic 
empathic statements, training for 
educated guesses, and control 
negotiations; significant group
decrease in premature 
reassurance

Sanci et al., RCT 108 self-selected GPs Six weekly 2.5-hr Significant improvement 2, 3 7 and
200038 providing primary health lectures followed by in all outcomes at 7 mo

care for adolescents 6 weekly 2-hr case except rapport and satis-
discussion sessions faction ratings; at 13 mo, 

most were sustained and 
objective assessment of 
competence improved; 
98% of participants 
reported a change in 
practice attributable to 
the intervention

Sanders et al., Quasi-experimental 32 GPs providing Training in the Triple Greater satisfaction with 2 Immediately 
200339 parental consultations to P-Positive Parenting parent consultation after

prevent severe behavioral, Program, a behavior- outcomes; significant training
emotional, and develop- oriented parent consul- increase in use of parent
mental problems in tation skills training consultation skills; 
children program significant overall 

improvement in GPs 
interaction skills during 
parent consultations

(continued)
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APPENDIX: Continued

Level of Length of 
Source,  Year Study Design Participants and Topic Intervention Outcomes Evaluation Follow-up

Smits et al., RCT 118 occupational health Problem-based learning Both programs improved 2, 3 14 mo
200340 physicians providing for intervention group; knowledge, but problem-

management of work- traditional lecture-based based learning was more
related mental health approach for control effective in improving
problems program clinical skills

Taylor et al., RCT 145 physicians from 1/2-day critical appraisal Significant increase in 2 6 mo
200441 South West England skills training workshop knowledge on appraising

developing critical based on the model of evidence and use of 
appraisal skills  problem-based small- Cochrane Library; 

group learning nonsignificant increases 
in ability to critically 
appraise a systematic 
review article and 
evidence-seeking 
behavior

Thompson et al., Clustered RCT 169 physicians in 59 In-practice education No significant difference 3, 4 Immediately 
200042 practices providing program based on a in the sensitivity of after

depression screening clinical-practice guideline; physicians to depressive intervention
and management videotapes; small-group symptoms or recovery 

discussion; role-play rates; recognized patients 
were more likely to 
improve at 6 wk if they 
were seen by an educated 
physician  

van zyl and  Quasi-experimental Physicians at 2 tertiary Lecture and structured Significant improvement 4 1 yr
Rheeder, 200443 care diabetes clinics in consultation schedule in quality of care 

South Africa providing  delivered at the clinic
diabetes care and man- as evidenced by fewer 
agement to 300 patients clinic visits and longer 

consultation times for 
patients

Waldorff et al., RCT 727 physicians in 535 Seminars, outreach visits, No increase in adherence 3 Immediately 
200344 local GP practices in reminders, and CME to guideline recommen- after

Denmark providing small-group training dations was observed for intervention
diagnostic evaluations laboratory tests or 
for dementia to elderly cognitive tests to 
patients diagnose dementia 

Watson et al., Clustered RCT 426 GPs providing In-practice educational Significant improvement 2, 3 Immediately 
200145 genetic risk assessment session and information in correct referral  after

and referrals for patients package decisions and slight intervention
with a family history of improvement in confi-
cancer dence in the management 

of individuals with family 
history of breast or 
ovarian cancer

RCT = randomized controlled trial; TIPP = Training Into Practice Project; STD = sexually transmitted disease; NSAID = nonsteroidal anti-
inflammatory drug.
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