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Preface
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with comprehensive, science-based information on common, costly medical conditions and new
health care technologies. The EPCs systematically review the relevant scientific literature on
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Structured Abstract

Objective: Despite the broad range of continuing medical education (CME) offerings aimed at
educating practicing physicians through the provision of up-to-date clinical information,
physicians commonly overuse, under-use, and misuse therapeutic and diagnostic interventions. It
has been suggested that the ineffective nature of CME either accounts for the discrepancy
between evidence and practice or at a minimum contributes to this gap. Understanding what
CME tools and techniques are most effective in disseminating and retaining medical knowledge
is critical to improving CME and thus diminishing the gap between evidence and practice. The
purpose of this review was to comprehensively and systematically synthesize evidence regarding
the effectiveness of CME and differing instructional designs in terms of knowledge, attitudes,
skills, practice behavior, and clinical practice outcomes.

Methods: We formulated specific questions with input from external experts and representatives
of the Agency for Healthcare Research and Quality (AHRQ) and the American College of Chest
Physicians (ACCP) which nominated this topic. We systematically searched the literature using
specific eligibility criteria, hand searching of selected journals, and electronic databases
including: MEDLINE®, EMBASE®, the Cochrane Database of Systematic Reviews, The
Cochrane Central Register of Controlled Trials (CENTRAL), the Cochrane Database of
Abstracts of Reviews of Effects (DARE), PsycINFO, and the Educational Resource Information
Center (ERIC®). Two independent reviewers conducted title scans, abstract reviews, and then
full article reviews to identify eligible articles. Each eligible article underwent double review for
data abstraction and assessment of study quality.

Results: Of the 68,000 citations identified by literature searching, 136 articles and 9 systematic
reviews ultimately met our eligibility criteria. The overall quality of the literature was low and
consequently firm conclusions were not possible. Despite this, the literature overall supported the
concept that CME was effective, at least to some degree, in achieving and maintaining the
objectives studied, including knowledge (22 of 28 studies), attitudes (22 of 26), skills (12 of 15),
practice behavior (61 of 105), and clinical practice outcomes (14 of 33). Common themes
included that live media was more effective than print, multimedia was more effective than
single media interventions, and multiple exposures were more effective than a single exposure.
The number of articles that addressed internal and/or external characteristics of CME activities
was too small and the studies too heterogeneous to determine if any of these are crucial for CME
success. Evidence was limited on the reliability and validity of the tools that have been used to
assess CME effectiveness. Based on previous reviews, the evidence indicates that simulation
methods in medical education are effective in the dissemination of psychomotor and procedural
skills.

Conclusion: Despite the low quality of the evidence, CME appears to be effective at the
acquisition and retention of knowledge, attitudes, skills, behaviors and clinical outcomes. More
research is needed to determine with any degree of certainty which types of media, techniques,
and exposure volumes as well as what internal and external audience characteristics are
associated with improvements in outcomes.






Contents

EXECULIVE SUMMAIY ...ttt ettt e b e te e e be e beaaeesaeenteeneesreenneens 1
AV T0 L=t ot =T o To o SRR 9
Chapter 1. INtrOUCTION ........oviiiecicce et e sre e sreenes 11
(O =T o) T g |V =11 T o S 13
TOPIC DEVEIOPIMENT.......ooiiiiee e et 13
SEAICN STFALEQY ..evveiveeieeie ettt sttt e st e e te et e e s e s te et e e st e nreeteaneesreereaneenreas 13
SEUAY SEIBCTION ...ttt ettt e e b sre et neesreenreas 14
Data EXIFACTION ..ottt bbbt 15
Data abstracted to assess the effectiveness of CME (Key Questions 1 and 2)............. 16
Data abstracted from systematic reviews on the effectiveness of simulation in
medical education (Key QUESLION 3).......c.cccveiiiiiiieiicic e 19
Data abstracted to assess the influence of audience characteristics and/or external
factors on the effectiveness of CME (Key Questions 4 and 5)..........ccccccevvevieiiennenn, 19
Data abstracted to assess the validity and/or reliability of tools (Key Question 6)...... 20
QUALTLY ASSESSIMIENL.......cvieiieieiteeite ettt e st et e st e e et e areesbe et e sreesbeensesseesaeesnesreenreeneens 20
DAta SYNTNESIS. ...ttt bbb bbb 20
Data Entry and Quality CONtrol.........ccooviiieiiic e 21
Rating the Body Of EVIABNCE .......cviiiiiiee e 21
Peer Review and Public Commentary.............cooiiiiiiiiiiii e e a0 000.22
Chapter 3. RESUILS ...ttt e s be e te e e e sreeneenes 23
Results of Review Of Primary LITEIrature ...........ccooveeiiniiiiisisieeece e 23
Results of Review of SystematiC REVIEWS...........cccveiiiiiiiieiecie e 23
Summary of Study Characteristics and Evaluation Methods ...........cccoceveiieiiiieniienennns 23
Summary of Study Participants and Study Setting.........ccccceeveviveiiiieie e 23
Summary of CME Activity CharaCteristiCS.........coouiiriririiiiiiieieiesese e 26
Study Quality of Primary LItErature ...........ccoveiveiiiiieie e 27
Quality of the SyStematiC REVIEWS ..........ciiiiiiiiiiie it 27
Reporting of Adult Learning PrinCiples........cococviiiiiiic e 28

Key Question 1: Is there evidence that particular methods of delivering CME are
more effective in: a) imparting knowledge to physicians, b) changing physician
attitudes, ¢) acquiring skills, d) changing physician practice behavior, or e)
changing clinical practiCe OULCOMES? ........ccviiuiiiiiiieie e 29
Key Question 2: Do changes in knowledge, attitudes, skills, practice behavior, or
clinical practice outcomes produced by CME persist over time (greater than or

EAUAL T0 30 TAYS)? ...ttt 29
KNOWIEAJE OULCOMES.....cviiiieiiicieeie sttt ettt steen e reenne e 29
F AN L (0 (R @ 10| (o0 (=T 33
Y1 E O 1N (001 1T 37
Practice BENAVIOr OQULCOMES........coiiiieriieeiiirie ettt e st e e s bre e e s s ebae e e s s sabeea e s eanes 40
(O [T g Tor=1 IO U] (0701 01T 44

vii



Key Question 3: What is the evidence from systematic reviews about the

effectiveness of simulation methods in medical education outside of CME?.................. 46
Characteristics of the SystematiC REVIEWS ........cccoouiiiiiiniienienieie e 46
Effectiveness of Simulation in Teaching Procedural SKills.........c...cccoveviviveiiicnnnenen. 47
Effectiveness of Simulation in Teaching Physical Examination ............ccccccoeceviennenne. 48
Effectiveness of Simulation in Teaching Communication SKills ...........ccccccovviviinnen. 48
Effectiveness of Simulation in Knowledge AcCqQUISITION........cccoiiiiiiiiieniienieecee e, 48
Features of High-Fidelity Simulators for Effective Learning..........cccccoeevvevvniennennn. 49
SUMIMAIY ..ttt ettt h et e e ket e st e e bt e et e e b e e e sbe e ebeeambeeabeeemneeneneannis 49

Key Question 4: Which characteristics of the audience by themselves or in
combination with other characteristics influence the effectiveness of certain

educational tEChNIQUES? ........ocieeee e sre e 49
Key Question 5: Which external factors by themselves or in combination with other
factors reinforce the effects of CME in changing behavior?..........ccccccooeviivieeieieneenn. 49
AUAIENCE CAraCeriSTICS ...vouviiiiiiieeiieie ettt 50
EXTEINAI FACIOIS ...ttt bbbt 51

Key Question 6: What is the reported validity and reliability of the methods that have
been used for measuring the effects of CME in terms of: a) imparting knowledge, b)
changing attitudes, c) acquiring skills, d) changing practice behavior, or e) changing

Clinical PractiCe OULCOMES? .......ccveieiieieeeeie st e ettt e e et e e ae e sreeaeeraenneeneens 52
BACKGIOUNG ...ttt sttt e be e nre s 52
RESUITS ...ttt bbbt a e 52
LO00] 0 10d (U1 [ S J USRS 54

Chapter 4. DISCUSSION .....covieieiiiieitieie st e ettt ettt seesb e e sbeesbesreenbeesbesseesbeesbesneesbeebeenes 57
CONCIUSIONS ...ttt bbbttt bbbt bt e e 57
LIMIEALIONS ..ttt ettt bbbttt ettt bbb 57
Future Research ImpliCatioNnS ..........ccooeiiiiiiiiiicce e 59

R E =] =] 00 PSPPI 61

List Of ACronyms/ADDIEVIATIONS. ..........ciiiiiiiiiiiie e 69

Figures

Figure 1. Summary of literature search and review process for primary literature (number

(0] - (o] (=TS OSSR RTSSURTRON 24
Figure 2. Summary of literature search and review process for systematic reviews

(NUMDBET OF AITICIES) ... e ere s 25
Tables
Table 1. Definitions of Media Methods............ccoiiiriiiiiie e 17
Table 2. Definitions of Techniques/Educational Methods ...........ccccccovvivinieninicie e 18
Table 3. Definitions of SIMUIALION TYPES......cciveiiiieiicie e 19
Table 4. Summary of CME Activity CharaCteristiCs...........ccoourvririiiinenenc s 26

viil



Table 5. Quantity and Direction of Evidence for Effectiveness of Simulation ...................... 47
Table 6. Internal Audience Characteristics and External Factors Examined in the Review ... 50
Table 7. Number of Methods Evaluated for Each Type of Validity or Reliability,

Organized DY OULCOME TYPE... ...eeiiieceee ettt sreesae e e steeseesre e teeneenreas 56

Appendixes

Appendix A: Technical Experts and Peer Reviewers
Appendix B: Hand Searched Journals

Appendix C: Detailed Electronic Database Search Strategies
Appendix D: List of Excluded Studies

Appendix E: Data Abstraction Forms

Appendix F: Evidence Tables

Appendixes and Evidence Tables for this report are provided electronically at
http://www.ahrg.gov/downloads/pub/evidence/pdf/cme/cme.pdf.







Executive Summary

Introduction

Continuing medical education (CME) is defined as educational activities that serve to
maintain, develop, or increase the knowledge, skills, performance, and relationships a physician
uses to provide services for patients, the public, or the profession. Despite the broad range of
CME aimed at educating practicing physicians, researchers have found that physicians
commonly overuse, under use, and misuse therapeutic and diagnostic interventions. It has been
suggested that CME may not be effective enough to significantly narrow the gap between what is
done in clinical practice and what should be done based on current evidence. Understanding
what CME tools and techniques are most effective in disseminating and retaining medical
knowledge is critical to improving the effectiveness of CME and thus diminishing the gap
between evidence and practice.

To date, relatively little has been done to comprehensively and systematically synthesize
evidence regarding the effectiveness of CME and the comparative effectiveness of differing
instructional designs for CME in terms of impact on knowledge, attitudes, skills, practice
behavior, and clinical practice outcomes. Review of evidence elucidating the value of CME (and
ways the activities could be improved, if appropriate) could yield tremendous value to policy
makers and professional organizations seeking to make recommendations regarding the optimal
delivery of medical care.

The American College of Chest Physicians (ACCP) recognized the potential value of
identifying and synthesizing the evidence in this area, and nominated this topic to the Evidence-
based Practice Center (EPC) Program of the Agency for Healthcare Research and Quality
(AHRQ). In response to this request by the ACCP, the Johns Hopkins EPC performed a
systematic review to address the following key questions (KQ) pertaining to the effectiveness of
CME:

KQ1 Isthere evidence that particular methods of delivering CME are more effective in: a)
imparting knowledge to physicians, b) changing physician attitudes, ¢) acquiring
skills, d) changing physician practice behavior, or €) changing clinical practice
outcomes?

KQ2 Do changes in knowledge, attitudes, skills, practice behavior, or clinical practice
outcomes produced by CME persist over time (greater than or equal to 30 days)?

KQ3 What is the evidence from systematic reviews about the effectiveness of
simulation methods in medical education outside of CME?

KQ4 Which characteristics of the audience by themselves or in combination with other
characteristics influence the effectiveness of certain educational techniques?

KQ5 Which external factors by themselves or in combination with other factors reinforce
the effects of CME in changing behavior?

KQ6 What is the reported validity and reliability of the methods that have been used for
measuring the effects of CME in terms of: a) imparting knowledge, b) changing
attitudes, c) acquiring skills, d) changing practice behavior, or e) changing clinical
practice outcomes?



Methods

To answer these questions, we identified primary literature on the effectiveness of CME and
systematic reviews on the effectiveness of simulation techniques in medical education by
running searches through February 2006 of the following databases: MEDLINE®, EMBASE®,
the Cochrane Database of Systematic Reviews, The Cochrane Central Register of Controlled
Trials (CENTRAL), the Cochrane Database of Abstracts of Reviews of Effects (DARE),
PsycINFO®, and the Educational Resource Information Center (ERIC®). Additionally, we
searched by hand the references of included articles and the table of contents of selected journals
from February 2005 through February 2006.

Two independent reviewers conducted title scans in a parallel fashion. If either reviewer felt
that a title was potentially eligible, it was promoted to abstract review. The abstract review phase
was designed to identify studies reporting on the effects of CME or simulation on clinical
practice in terms of knowledge, attitudes, skills, practice behaviors, or clinical outcomes.
Abstracts were promoted to full article review if both reviewers agreed the abstract met our
specific inclusion criteria.

Each included article underwent double review by our investigators for data abstraction and
assessment of study quality. For all articles containing original data, reviewers extracted
information on study characteristics (e.g., study participants, sample size, study setting,
evaluation methods, and study design), CME characteristics, and outcomes. We assessed which
of 16 CME methods were employed (see Table 1 in full report), such as lecture, discussion
group, academic detailing, etc. — most incorporated more than one method. We also rated
interventions on the extent to which the CME activity incorporated 9 adult learning principles,
such as enabling learners to be active contributors to their learning, relating the curriculum to
learner’s current experiences, etc. The study quality form was based on the Jadad criteria. For
reviews that applied to KQ 3, reviewers abstracted information on: characteristics of the review;
outcomes evaluated and type of objective; meta-analyses conducted; summary of results;
conclusions; and quality of the review.

We graded the quantity, quality, and consistency of the available evidence addressing KQs 1,
2, and 3 by adapting an evidence grading scheme recommended by the GRADE Working Group.
We applied evidence grades to bodies of evidence on each type of objective (i.e., knowledge,
attitudes, skills, practice behaviors, and clinical outcomes).

Results

Key Question 1: Is there evidence that particular methods of
delivering CME are more effective in: a) imparting knowledge to
physicians, b) changing physician attitudes, c) acquiring skills, d)
changing physician practice behavior, or ) changing clinical practice
outcomes?



Key Question 2: Do changes in knowledge, attitudes, skills, practice
behavior, or clinical practice outcomes produced by CME persist over
time (greater than or equal to 30 days)?

Knowledge Outcomes

A total of 39 studies addressed 41 knowledge objectives. Only 28 of those studies had a
control group.

Seventy-eight percent of the 28 studies with an adequate control group demonstrated that
CME activities were effective at improving knowledge with the majority (68 percent) of
these studies demonstrating long-term improvements in knowledge.

The studies were heterogeneous, making it difficult to determine how results differed
according to media type, educational technique, or number of exposures.

The only recognized trends regarding differences by media type were that combine
multimedia interventions (e.g., use of live and print media) were better than a single
media intervention and that print interventions were either not beneficial or very weak in
their ability to improve knowledge. We defined “media” as the method through which
the CME activity is delivered.

When these studies were reviewed according to educational technique, it appeared that
multiple techniques that most commonly included case-based learning were more likely
to improve knowledge when compared to a single technique. Case-based learning is an
educational technique where actual or authored clinical cases are created to highlight
learning objectives; clinical material is presented and followed with questions usually
determined by the instructor.

The evidence also suggested that multiple exposures produced better knowledge gains
than a single exposure to content. Exposure was defined as one session versus more than
one. An additional session could have used print media, computer media, a repeat live
performance, or audio tape.

Attitudinal Outcomes

A total of 35 studies addressed 45 attitude objectives. Thirty one of the studies had a
control group.

Seventy-one percent of the 31 studies with an adequate control group demonstrated that
CME activities were effective at improving attitudes, such as attitudes regarding use of
screening tests or clinical management options. The majority (68 percent) of these studies
demonstrated long-term improvements in attitudes.

The studies were heterogeneous, again making it difficult to determine how results
differed according to media type, educational technique, or number of exposures.

The only recognized trends regarding differences by media type were that multimedia
interventions were better than a single media intervention and that print interventions
were either not beneficial or very weak in their ability to improve attitudes.

The only recognized trend regarding differences by educational technique was that use of
multiple techniques that most commonly include case-based learning seemed to be more
likely to improve attitudes than use of a single technique.



The evidence suggested a trend toward multiple exposures being of greater benefit for
attitudinal change then a single exposure, although it must be pointed out that all seven
studies that evaluated a single exposure indeed demonstrated improvements in attitudes.

Skill Outcomes

Twelve (80 percent) of the 15 studies that reported skill outcomes involved cognitive
skills (i.e., ability to apply knowledge), with the remaining three involving psychomotor
skills (i.e., procedures or physical examination techniques). Little can be said about the
effectiveness of CME for psychomotor skills given the paucity of data in this area.

Seven (47 percent) of the 15 studies reporting skill outcomes had an evaluation beyond
30 days after the CME activity. Six of seven studies addressed the long-term effect of
CME on cognitive skills and five of the six demonstrated a positive effect.

Given the dominance of live methods (seven live, four print, two video, two audio, three
Internet/computer) among the studies that met their skill objectives, the data suggested
that live methods had the greatest impact on the effectiveness of CME regarding skill-
related outcomes. Given the paucity of data and the varied results, little can be said about
the relative effectiveness of other CME media methods on skills. Based on the limited
data, it is difficult to draw conclusions on particular media methods that have an impact
on skill long-term.

Given the limited number of studies, the wide variety of techniques described, and the
conflicting results, it is difficult to draw conclusions about the educational techniques that
have the greatest short- and long-term effects on skills.

Most of the studies that met their skill objectives had multiple exposures to the CME
activity as did most of the studies that evaluated the long-term effect on skills.

Practice Behavior Outcomes

A total of 105 studies evaluated the impact of CME on short- and long-term physician
practice behavior objectives, and 61 (58 percent) of the studies met practice objectives.
Fifty studies with evaluation duration greater than 30 days met objectives, suggesting not
only short-term, but also long-term CME effectiveness.

Most studies that evaluated the impact of different types of CME media found that use of
single live media had both a short- and long-term effect on practice behavior objectives,
and that single print media is ineffective. Most of the studies suggested that multimedia-
based CME have both a short- and long-term effect on practice behavior objectives.

Of the studies evaluating the short- and long-term impact of different types of CME
techniques on practice behavior objectives, most reported mixed results for a single
technique, and overall effectiveness for use of multiple techniques. The use of multiple
techniques may be advantageous over the use of a single technigue.

Most studies evaluating the short- and long-term impact of different volumes of exposure
to CME on practice behavior objectives suggested that both single and multiple
exposures are effective overall.

Clinical Outcomes

Thirty-seven studies evaluated the impact of CME on clinical outcomes.



Only one of the 37 studies measured short-term clinical outcomes and it suggested an
inconclusive effect. Three of the studies did not report the time at which clinical
outcomes were measured.

Of the 33 studies that measured long-term clinical outcomes, 14 (42 percent) were
successful in demonstrating a beneficial effect of CME.

When evaluating the impact of different types of CME media on long-term clinical
outcomes, the use of multiple media was more effective than use of single media in six of
the seven studies that made this comparison.

Of the five studies that compared clinical outcomes with use of single versus multiple
educational techniques in CME, three showed that multiple techniques were superior to a
single technique.

In four (57 percent) of the seven studies that evaluated the impact of a single CME
exposure on clinical outcomes, the CME objective was met. However, insufficient data
were available on whether multiple CME exposures produce better clinical outcomes
than single exposure CME.

Key Question 3: What is the evidence from systematic
reviews about the effectiveness of simulation methods in
medical education outside of CME?

Eight reviews evaluated the role of simulation in skill acquisition, while two reviews
evaluated the role of simulators in knowledge acquisition. Simulation methods used in
these reviews included computer simulations (e.g., learning cardiovascular physiology),
virtual reality (e.g., learning laparoscopic procedures), standardized patients (e.g.,
learning effective communication), and manikins (e.g., learning physical diagnosis).
Overall, the direction of evidence pointed to the effectiveness of simulation training,
especially in psychomotor skills (i.e., procedures or physical examination techniques) and
communication skills.

The strength of the evidence was considered low, due to the small number of appropriate
studies, the scarcity of quantitative data, and a number of study limitations.

Key Question 4: Which characteristics of the audience by themselves
or in combination with other characteristics influence the
effectiveness of certain educational techniques?

Thirteen studies examined the influence of audience characteristics on the educational
intervention. These included such characteristics as age, gender, practice setting, and
years in practice, among others.

The small and heterogeneous studies available did not allow us to reach definitive
conclusions regarding the influence of audience characteristics on the effectiveness of
CME.



Key Question 5: Which external factors by themselves or in
combination with other factors reinforce the effects of CME in
changing behavior?

e Five studies examined the influence of external factors on the educational intervention.
The small and heterogeneous studies available did not allow us to reach definitive
conclusions regarding the influence of external factors on the effectiveness of CME.

Key Question 6: What is the reported validity and reliability of the
methods that have been used for measuring the effects of CME in
terms of: a) imparting knowledge, b) changing attitudes, c) acquiring
skills, d) changing practice behavior, or €) changing clinical practice
outcomes?

e Forty-five of 136 articles (33 percent) reported the validity and/or reliability within the
study population of at least one evaluation method for assessing the effectiveness of
CME, for a total of 61 methods. Validity refers to the degree to which a method truly
measures what it is intended to measure. Reliability refers to the consistency or
reproducibility of measurements.

e Of the 61 evaluation methods with validity or reliability reported, 29 evaluation methods
were drawn from previous studies, and 24 were created for the current studies. For eight
methods, the source was unclear. Authors frequently did not report reliability testing
within the new study population for methods found to be reliable in other populations.

» Of 61 evaluation methods with validity or reliability reported, 16 (26 percent) included
descriptions of validity alone, 28 (46 percent) included descriptions of reliability alone,
and nine (15 percent) had descriptions of both validity and reliability. For six methods
(10 percent), the methods were described as valid and/or reliable, but the specific type of
validity or reliability was not reported.

» The most common type of outcome evaluated by valid and/or reliable evaluation methods
involved practice behaviors, for 31 out of 61 methods (51 percent). Knowledge or
cognitive skills were evaluated by 15 methods (24 percent). Attitudes were evaluated by
seven methods (12 percent). Skills were evaluated by 11 methods (18 percent). Clinical
outcomes (with or without practice behaviors) were evaluated by 8 methods (13 percent).

e Among these 61 methods, content validity (i.e., the degree to which an instrument
accurately represents the skill or characteristic it was designed to measure) was the most
commonly reported type of validity (27 percent).

e Among these 61 methods, inter-rater reliability (28 percent) and internal consistency (23
percent) were the most common types of reliability reported. Inter-rater reliability is the
degree to which measurements are the same when obtained by different persons. Internal
consistency is a measure of how well items reflecting the same construct yield similar
results.



Discussion

Conclusions

Overall, despite the generally low quality of the evidence, most of the studies reviewed
suggested that CME is effective, at least to some degree, in not only achieving, but also in
maintaining the objectives studied. Despite the wide variety of CME techniques, media, and
exposures used, and the heterogeneity of the studies, we found common themes among studies
which applied across objectives. For example, when assessing the effectiveness of CME across
domains, print media seemed to be less effective than live media, and multimedia activities
generally seemed more effective than single media. In addition, interactive techniques seem to
be more effective than non-interactive ones, and multiple exposures to the CME activity seem to
be more effective than a single exposure. Thus, the evidence supports consideration of these
attributes of effective educational interventions when designing a CME course.

We evaluated the effect of simulation methods in medical education by conducting a review
of systematic reviews. Although we found that simulation training generally was effective,
especially in the dissemination of psychomotor skills (e.g., procedures or physical examination
techniques), studies which examined simulation did not review outcomes along the entire
continuum of domains (i.e., knowledge through clinical outcomes), and were heterogeneous
enough that few other conclusions could be drawn.

We also studied whether certain internal (audience) and external characteristics or factors
may affect the effectiveness of CME. We found that the small and heterogeneous studies
available did not allow us to reach definitive conclusions regarding the influence of audience
characteristics or external factors on the effectiveness of CME.

Limitations

This review has several important limitations. The heterogeneous nature of the studies
precludes a quantitative summary of the effectiveness of CME. The educational interventions
studied targeted different types of audiences, using multiple types of objectives across diverse
content areas. This makes it difficult to generalize results from one field of CME to another.

Furthermore, we cannot draw firm conclusions about the effectiveness of CME because of
the generally low quality of study designs, the variable quality of reporting in studies, and the
lack of valid and reliable CME evaluation tools. Although we used a comprehensive search
strategy, we cannot rule out some degree of publication bias. The review does point out a lack of
standardization of approaches to CME research in general, including the lack of standardization
for definitions of controls. The CME literature in general lacks standardization of terminology
related to media type, educational techniques, and exposure volume, which makes it difficult to
determine the impact of these factors on the effectiveness of CME.

Future Research Implications

e Educators should develop strategies for identifying and prioritizing the gaps in our
knowledge about CME that should be the focus of further research.



More randomized controlled studies of CME should be performed with clear definition of
intervention and control groups and measurement of effectiveness at multiple points post-
intervention. Such studies should focus on high priority areas given the resource
limitations that educators face in conducting research on CME.

To advance such research on CME, leaders in medical education could develop a national
agenda on what is needed most to improve the effectiveness of CME.

In developing a national agenda for research on CME, educational leaders should
establish a clear definition of what constitutes CME. For example, does quality
improvement or practice improvement alone constitute CME?

Future research on CME should include development of more standardized approaches to
describe CME interventions, media, techniques, and exposure volumes.

Further studies should examine emerging methods of CME such as Internet-based CME
that could be available to clinicians at the point of care.

Future research on CME should be based on a sound conceptual model of what
influences the effectiveness of CME.
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Chapter 1. Introduction

Continuing medical education (CME) was initiated by the American Academy of General
Practice, which has required CME for membership since 1947.1 The American Medical
Association (AMA\) presently defines continuing medical education as “educational activities
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.”?
The AMA defines the content of CME as “that body of knowledge and skills generally
recognized and accepted by the profession as within the basic medical sciences, the discipline of
clinical medicine, and the provision of health care to the public.”? In 1971 New Mexico became
the first state to require CME credit for relicensure. Physicians commonly spend an average of
50 hours per year in CME activities geared toward improving their performance and optimizing
their care of patients. Participation in CME is not voluntary as, in 41 states, it is a requirement
for continued physician licensure and is often a requirement for hospital credentials and
participation in many managed care plans. This has led to the proliferation of CME offerings
aimed at providing physicians with the CME credits they require.

Despite the broad range of CME offerings aimed at educating the nation’s practicing
physicians through the provision of up-to-date clinical information, researchers have found that
physicians commonly overuse, underuse, and misuse therapeutic and diagnostic interventions.®
Some medical educators have suggested that CME may not be effective enough to significantly
narrow the gap between what is done in clinical practice and what should be done based on
current evidence. Understanding what CME tools and techniques are most effective in
disseminating and retaining medical knowledge is critical to improving the effectiveness of CME
and thus diminishing the gap between evidence and practice.

To date, relatively little has been done to comprehensively and systematically synthesize
evidence regarding the effectiveness of CME and the comparative effectiveness of differing
instructional designs for CME and their impact on knowledge, attitudes, skills, practice behavior,
and clinical practice outcomes. Review of evidence elucidating the value of CME (and ways the
activities could be improved, if appropriate) could yield tremendous value to policy makers and
professional organizations seeking to make policy recommendations regarding the optimal
delivery of medical care. Such a review could have particular significance in light of the
American Board of Medical Specialties (ABMS) recently initiated robust Maintenance of
Certification (MOC) program that requires evidence of self-directed learning which is commonly
accomplished through attendance at CME activities.* In addition, as the National Institutes of
Health (NIH) and the Agency for Healthcare Research and Quality (AHRQ) place more
emphasis on translating scientific knowledge into clinical practice,” educators will need to apply
evidence-based approaches to CME that will support translating knowledge into practice.
Furthermore, the published literature demonstrates a large gap between recommended processes
of care and those delivered.® Effective CME is required to help fill that gap.

The American College of Chest Physicians (ACCP) recognized the potential value of
identifying and synthesizing the evidence in this area, and nominated this topic to the Evidence-
based Practice Center Program (EPC) of AHRQ. In response to this request by the ACCP, the
Johns Hopkins EPC performed a systematic review to address the following key questions
pertaining to the effectiveness of CME:
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Is there evidence that particular methods of delivering CME are more effective in: a)
imparting knowledge to physicians, b) changing physician attitudes, ¢) acquiring skills,
d) changing physician practice behavior, or €) changing clinical practice outcomes?

Do changes in knowledge, attitudes, skills, practice behavior, or clinical practice
outcomes produced by CME persist over time (greater than or equal to 30 days)?

. What is the evidence from systematic reviews about the effectiveness of simulation
methods in medical education outside of CME?

. Which characteristics of the audience by themselves or in combination with other
characteristics influence the effectiveness of certain educational techniques?

. Which external factors by themselves or in combination with other factors reinforce the
effects of CME in changing behavior?

. What is the reported validity and reliability of the methods that have been used for
measuring the effects of CME in terms of a) imparting knowledge, b) changing attitudes,
¢) acquiring skills, d) changing practice behavior, or e) changing clinical practice
outcomes?
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Chapter 2. Methods

The ACCP requested an evidence report to review and synthesize published literature
regarding the effectiveness of CME, the comparative effectiveness of instructional designs for
CME, and their impact on imparting knowledge, changing attitudes, acquiring skills, changing
practice behavior, and changing clinical practice outcomes. Our EPC established a team and a
work plan to develop the evidence report. The project consisted of recruiting technical experts,
formulating and refining the specific questions, performing a comprehensive literature search,
summarizing the state of the literature, constructing evidence tables, synthesizing the evidence,
and submitting the report for peer review.

Topic Development

The topic for this report was nominated in a public process. At the beginning of the project,
we recruited a panel of external technical experts to give input on key steps including the
selection and refinement of the questions to be examined. The panel included external experts
who have strong expertise in CME (see Appendix A?).

We worked with the technical experts and representatives of AHRQ and ACCP to develop
the Key Questions that are presented in the Scope and Key Questions section of Chapter 1
(Introduction). Based on the feedback from the technical experts, AHRQ, ACCP, and our team
members, we expanded the preliminary questions to include knowledge, attitude, skills, practice
behavior, and clinical outcomes and to address potential synergies between learning methods.
We refined Key Question 3 to focus on the effectiveness of simulation methods used in medical
education. Additionally, we added Key Question 6, which assesses the validity and reliability of
tools used to evaluate the effectiveness of CME. The Key Questions focus on the effectiveness of
CME in (1) imparting knowledge, (2) changing attitudes, (3) acquiring skills, (4) changing
practice behaviors, or (5) changing clinical practice outcomes. We considered any test of
physician or CME participant knowledge as knowledge. Attitudes were limited to physician or
CME participant attitudes; attitudes could include physician attitudes toward a medical topic,
physician comfort level, or satisfaction with the course. Skills were divided into cognitive skills
(ability to apply knowledge) and psychomotor skills (e.g., procedures or physical examination
techniques). Practice behavior referred to any type of physician behavior. We 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 direct measures of health status such as blood pressure and fasting blood glucose, we
also included indirect measures such as patient satisfaction, medication adherence, and smoking
cessation.

Search Strategy

Searching the literature included the steps of identifying reference sources, formulating a
search strategy for each source, and executing and documenting each search. Additionally, we

8 Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm.
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searched for medical subject heading (MeSH) terms that were relevant to CME. We used a
systematic approach for searching the literature, with specific eligibility criteria, to minimize the
risk of bias in selecting articles for inclusion in the review. The systematic approach was
intended to help identify gaps in the published literature.

Our comprehensive search plan included electronic and hand searching. Beginning in
February of 2006 we ran searches of the following databases: MEDLINE®, EMBASE®, the
Cochrane Database of Systematic Reviews, The Cochrane Central Register of Controlled Trials
(CENTRAL), the Cochrane Database of Abstracts of Reviews of Effects (DARE), PsycINFO®,
and the Educational Resource Information Center (ERIC®), to identify primary literature on the
effectiveness of CME and systematic reviews on the effectiveness of simulation techniques in
medical education.

Hand searching for possibly relevant citations took several forms. From our electronic
search, we identified the 13 journals (see Appendix B?) that were most likely to publish articles
on this topic (i.e., these journals had the highest number of abstracts and articles included in the
review). We scanned the table of contents of each issue of these journals for relevant citations
from February 2005 through February 2006. For the second form of hand searching, reviewers
received eligible articles and flagged references of interest for the team to compare to the
existing database.

Search strategies, specific to each database, were designed to enable the team to focus
available resources on articles most likely to be relevant to the Key Questions. Initially, we
developed a core strategy for MEDLINE®, accessed via PubMed®, based on an analysis of the
MeSH terms and text words of key articles identified a priori. The PubMed® strategy formed the
basis for the strategies developed for the other electronic databases (see Appendix C?).

The results of the searches were downloaded and imported into ProCite® version 5 (ISl
ResearchSoft, Carlshad, CA). We used the duplication scan feature in ProCite® to delete citations
already retrieved. From ProCite®, the articles were uploaded to SRS 3.0 (TrialStat! Corporation,
Ottawa, Ontario, Canada), a Web-based software package developed for systematic review data
management. Additionally, this database was used to store citations in portable document format
(PDF) and to track the search results at title review, abstract review, article inclusion/exclusion,
and data abstraction levels. A list of excluded articles is presented in Appendix D®.

Study Selection

After the electronic databases were searched, citations were downloaded into ProCite®, and
uploaded to the SRS 3.0 tracking system. The study team scanned all titles. Two independent
reviewers conducted title scans in a parallel fashion. For a title to be eliminated at this level, both
reviewers had to indicate that it was ineligible. If the two reviewers did not agree on the
eligibility of an article, it was promoted to the next level (see Appendix E? Title Review Form).
The title review phase was designed to capture as many studies as possible reporting on the
effectiveness of CME or as many systematic reviews reporting on the effectiveness of simulation
in medical education. All titles that were thought to address the above effectiveness issues were
promoted to the abstract review phase.

The abstract review phase was designed to identify studies reporting on the effects of CME
or simulation in medical education on clinical practice in terms of knowledge, attitudes, skills,

& Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm.
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practice behaviors, or clinical outcomes. All articles with abstracts meeting these criteria were
kept for further review. Abstracts were reviewed independently by two investigators. Abstracts
concerning the effectiveness of CME were excluded if both investigators agreed that the article
met one or more of the following exclusion criteria: (1) not written in English; (2) contained no
human data; (3) no original data and did not apply to Key Question 3; (4) was a meeting abstract,
editorial, commentary, or letter; (5) did not include at least 15 fully trained physicians or less
than 50 percent of the CME participants were fully trained physicians and there was not a
separate analysis for fully trained physicians; (6) did not include training or education; (7) did
not evaluate an educational activity; (8) published prior to 1981; (9) not conducted in the United
States or Canada; (10) did not apply to a Key Question; (11) did not include data from a
concurrent or historical comparison group; or (12) involved quality improvement without an
educational activity. Since CME accreditation from the Accreditation Council for Continuing
Medication Education began in 1981, we decided to limit our review to studies published after
that date. We decided to exclude studies not conducted in the United States or Canada because
we felt that the medical education systems in other countries could be very different from and not
relevant to CME in the United States. To qualify for Key Question 6, an abstract must also
address at least one of the other key questions.

Abstracts concerning the effectiveness of simulation in medical education were excluded if
both investigators agreed that the article met one or more of the following exclusion criteria: (1)
not written in English; (2) contained no human data; (3) was not a systematic review (i.e.,
identified a question, described a search strategy, described eligibility criteria, and synthesized
results either quantitatively or qualitatively); (4) was a meeting abstract, editorial, commentary,
or letter; (5) did not include medical students or physicians-in-training; (6) did not include
medical training or education; (7) did not evaluate an educational activity; (8) did not involve
simulation, virtual reality, manikins, or standardized patients; (9) published prior to 1990; (10)
did not apply to Key Question 3; (11) included only fully trained physicians or CME; or (12) did
not report separately on the effects of simulation. The decision to limit our review to reviews
published after 1990 was based partly on when simulation began to be used in medical education
and partly on a desire to focus on reviews that are not too out-of-date. The cut-off date for
inclusion in this review was February 2006. Differences in opinions regarding abstract inclusion
or exclusion were resolved through consensus adjudication. At this level of inclusion/exclusion,
the reviewers were also asked to identify which Key Questions the article might apply to if the
article was eligible.

Because of the broad array of potentially eligible articles obtained at the abstract review
phase, full articles initially selected for review underwent another independent parallel review by
investigators to determine if they should be included for full data abstraction. At this phase of the
review, investigators determined which of the Key Questions each article addressed (see
Appendix E, Article Inclusion/Exclusion Form). If articles were still deemed to have applicable
information, they were included in the final article review. Differences in opinions regarding
article inclusion or exclusion were resolved through consensus adjudication.

Data Extraction

The purpose of the article review was to confirm the relevance of each article to the research
questions, to determine methodological characteristics pertaining to study quality, and to collect
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evidence that addressed the research questions. Articles eligible for full review could address one
or more of the Key Questions. We used standardized forms for data extraction to minimize the
risk of bias in how data were extracted from eligible studies and to maximize consistency in
identifying all pertinent data available for synthesis. Additionally, we developed definitions and
created examples, which were reviewed by the study team, to enhance the consistency of data
extraction.

Each article underwent double review by study investigators for full data abstraction and
assessment of study quality. For all data abstracted from studies, we used a sequential review
process. In this process, the primary reviewer completed all data abstraction forms. The second
reviewer confirmed the first reviewer’s data abstraction forms for completeness and accuracy.
Reviewer pairs were formed to include personnel with both clinical and methodological
expertise. A third reviewer re-reviewed a random sample of articles by the first two reviewers to
ensure consistency in the classification of the articles. Reviewers were not masked to the articles’
authors, institution, or journal.” In most instances, data were directly abstracted from the article.
If possible, relevant data were also abstracted from figures. Differences in opinion were resolved
through consensus adjudication. For assessments of study quality and the reporting of adult
learning principles, each reviewer independently judged study quality and reporting and rated
items on quality assessment and adult learning principles forms (see Appendix E, Data
Abstraction Review Forms). The second reviewer provided the assessment of study quality and
reporting of adult learning principles used in this report.

All information from the article review process was entered into the SRS 3.0 database by the
individual completing the review. Reviewers entered comments into the system whenever
applicable. The SRS 3.0 database was used to maintain and clean the data, as well as to create
detailed evidence tables and summary tables (see Appendix F and Summary Tables).

Data Abstracted to Assess the Effectiveness of CME (Key Questions 1
and 2)

For all articles containing original data, reviewers extracted information on general study
characteristics, CME activity characteristics, and outcomes. The general study characteristics
abstracted included study participants, sample size, study setting, evaluation methods, and study
design. Data abstracted to the CME activity forms included: intervention or control; number
assigned and number analyzed per group; description of group; timing of the educational
exposure (i.e., single or multiple exposures); media utilized (i.e., the method through which the
CME activity is delivered; see Table 1 for definitions); technique or educational method used
(see Table 2 for definitions); whether the intervention was designed for individuals or practice
settings; average time spent in the CME activity; average duration of the educational
intervention; the number of days/week exposed to the CME activity; length of time from the end
of the CME activity to the last evaluation period; whether the CME activity was accredited; and
whether the CME activity was a part of a quality improvement project. Reviewers used the
outcomes form to abstract data regarding: the main outcome measure; the type of objective
(knowledge, attitudes, skills, practice behaviors, and clinical outcomes); whether the learning
objectives were met; a qualitative summary of the results; and the author's overall conclusions.
For whether learning objectives were met, reviewers were instructed to mark "yes" if most of the
measures showed improvement, "no" if most of the measures showed a lack of improvement,
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"mixed results" if the results were mixed, "no control group™ if there was not an appropriate
control group to answer the question appropriately and "unclear™ if the results were unclear.

Additionally, each reviewer independently completed a study quality form and a reporting of
adult learning principles form. The study quality form was based on the Jadad criteria® to assess
randomization, blinding, and withdrawals, and included additional questions regarding power
calculations. On the reporting of adult learning principles form, reviewers assessed how well the
article reported the extent to which the CME activity incorporated adult learning principles, such
as enabling learners to be active contributors to their learning, relating the curriculum to learners'’
current experiences, and tailoring the curriculum to learners' past experiences (Romsai
Boonyasai, personal communication). The questions on the reporting of adult learning principles
form was derived from a review of adult education.’

Table 1. Definitions of media methods

Media method Definition

Live Any CME activity that is conducted in-person

Computer-based, off- Any CME activity that is conducted on the computer, but is not conveyed through the
line Internet (e.g., CD-ROM)

Internet, real-time (e.g., Any CME activity that is conducted real-time via the Internet

streaming)

Internet, not real-time Any CME activity that is conducted via the Internet, but is not conducted in real-time
Video Any CME activity that uses a videotape to convey its message

Audio Any CME activity that uses an audiotape to convey its message

Handheld Any CME activity that involves handheld materials (e.g., laminated card)

Print Any CME activity that is conducted via educational printed materials or readings
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Table 2. Definitions of techniques/educational methods

Technique/Educational
method

Definition

Academic detailing
Audience response
systems

Case-based learning

Clinical experiences
Demonstration

Discussion group

Feedback
Lecture
Mentor/Preceptor

Point of care

Problem-based learning
or team-based learning

Programmed learning

Readings

Role play

Simulation (other than
standardized patient or
role-play)

Standardized patient

Writing/Authoring

Detailing provided by an institution or hospital

Addresses knowledge objectives. Used in combination with live lectures or discussion
groups, these are computerized feedback tools that allow the teacher/instructor to pose a
question to a large group and receive immediate feedback from each learner which is
collated and presented on a screen. Instructor may choose to alter content based on
audience response

Addresses higher order knowledge and skill objectives. Actual or authored clinical cases
are created to highlight learning objectives; clinical material is presented and followed with
questions usually determined by the instructor

Addresses skill, knowledge and attitudinal objectives. Generally refers to a preceptorship
or observership with an expert, as in attending a specialty clinic or operating room
Addresses skill and or knowledge (knows how) objectives; can be presented live, or with
video or audio. Teacher determines amount and pace of content

Addresses knowledge, especially application or higher order knowledge, or affective
objectives; usually requires preparation with readings, or another experience, such as
viewing a videotape, or a role play. Can be facilitated by instructor, but group often
determines content

The provision of information about an individual's performance to learners

Presentation of knowledge content; live, video, audio or slide presentation available
online. Teacher/instructor determines amount and pace of content

Addresses higher order cognitive, skill and affective objectives. Learner is paired with a
mentor who may observe, review documentation of performance, advise, coach, and
facilitate learning

Addresses knowledge and higher order cognitive objectives (decision-making).
Information which is provided at the time of clinical need, integrated into chart or electronic
medical record

Addresses higher order knowledge objectives, metacognition and some skill (group work)
objectives. A clinical scenario is presented to a team, who identify the learning objectives,
assign information-seeking tasks, and return to share information and answer questions
about the case. Can be facilitated or non-facilitated

Addresses knowledge objectives. Content is delivered in sequential steps, which are
tested with the learner, before moving to the next, usually more complicated step. Pace is
determined by the learner, but objectives are set by the program (teacher). Can be
delivered in text or online

Presentation of knowledge content or background for attitudinal objectives. Requires
learner to complete; can be done at learner’s pace. Teacher/instructor directed or self-
directed (e.g., journals, newsletters, searching online)

Addresses skill, knowledge and affective objectives. Learners assume role of patients
and/ or clinicians in practicing focused encounters around training problems, usually when
standardized patients are unavailable. Encounter may be recorded and reviewed or
followed with a discussion group. Rarely used as sole method of education

Addresses knowledge and skill objectives; ability to simulate potentially addresses higher
order integrative objectives, such as responding to an emerging clinical situation,
understanding the unfolding of a protein structure, working in teams. Technology can be
used for simulation training of procedures, as in endoscopy virtual reality trainers or
anesthesia simulators. Includes also models, such as joint injection and suture. Requires
active participation of learner; can use multiple learners in some scenarios

Addresses skill and some knowledge and affective objectives. Usually used for
communication skills training and assessment, the standardized patient or simulated
patient is trained in a specific patient scenario and presentation of a clinical problem.
Encounter may be audio or videotaped and timed. Review offers opportunity for reflection
and “replay” of the scenario

Addresses knowledge and affective objectives. Can include authoring test items and
participation in test development. Journaling is used frequently for affective objectives,
and may be followed with discussion groups or review with a mentor
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Data Abstracted from Systematic Reviews on the Effectiveness of
Simulation in Medical Education (Key Question 3)

We abstracted data from systematic reviews that evaluated the effectiveness of simulation in
medical education (see Appendix E, Data Abstraction Review Forms). Data from systematic
review articles were abstracted regarding the types of simulation and comparisons included in
the review; types of healthcare professionals included in the review; exclusion criteria; search
strategies (types of searches and end date of search); number of articles in the review; outcomes
evaluated and the type of objective; meta-analyses conducted; summary of results; subgroup
analyses, sensitivity analyses, and meta-regressions conducted; and overall conclusions.
Definitions for the types of simulations are presented in Table 3 (Elizabeth Hunt, MD, Director,
JHH Simulation Center, personal communication).

Each reviewer also independently completed a study quality form. The study quality form
was based off of the QUORUM statement™ and assessed the reporting of the study question,
search methods, inclusion/exclusion criteria, analysis, quality assessment, and conclusions.
Additional questions regarding assessment of publication bias were included.

Table 3. Definitions of simulation types

Simulation type Definition
Full simulation Whole room or whole patient simulations
Partial task simulation The use of products to learn or practice a specific skill, such as intubation heads, central

venous line chests, intraosseous line legs, or umbilical artery cannulation trainers

Computer simulation The use of computer programs that allow the student to practice decision making skills,
specific knowledge sets such as Advanced Cardiac Life Support (ACLS) trainers and
trauma management trainers

Virtual reality The use of advanced computerized technology to allow students to learn or practice how
to perform cardiac catheterizations, colonoscopies, bronchoscopies, ureteroscopies,
laparoscopic surgery, hysteroscopy, arthroscopy, ocular surgery, intravenous line
placement, etc.

Standardized patient The use of individuals trained to play the roles of patients, family members, or others to
allow students to practice physical exam skills, history taking skills, communication skills,
etc.

Role play Participants play roles of patients, family members, or others to allow practice of

communication skills, etc.

Data Abstracted to Assess the Influence of Audience Characteristics
and/or External Factors on the Effectiveness of CME (Key Questions 4
and 5)

For studies addressing the influence of audience characteristics and/or external factors (Key
Questions 4 and 5), an audience characteristics/external factors form (see Appendix E, Data
Abstraction Review Forms) was completed. Data abstracted to this form included the audience
characteristic or external factor that was being analyzed, whether a primary goal of the study was
to assess the effects of this audience characteristic or external factor, any covariates used in the
analysis, and a qualitative summary of the results. Additionally, reviewers abstracted data

19



regarding general study characteristics, CME activity characteristics, outcomes, study quality,
and the reporting of adult learning principles.

Data Abstracted to Assess the Validity and/or Reliability of Tools (Key
Question 6)

Data regarding validity and reliability of methods used to assess the effectiveness of CME
(Key Question 6) were abstracted to a validity/reliability of tools form (see Appendix E, Data
Abstraction Review Forms). Articles need not have used the specific terms “validity” or
“reliability” to be included in Key Question 6. If authors did not label the specific type of
validity or reliability reported, we classified the type based on the definitions from Reed et al.™
Articles that used a previously validated/reliable method were included if the authors described
the method as valid/reliable or described a process or statistic used for psychometric testing.
Reviewers also abstracted data regarding general study characteristics, CME activity
characteristics, outcomes, study quality, and the reporting of adult learning principles.

Quality Assessment

Article quality was assessed differently for clinical trials and systematic reviews. The dual,
independent review of article quality judged articles on several aspects of each study type’s
internal validity. Quality assessment of trials was based on the Jadad criteria® and included: (1)
appropriateness of the randomization scheme, (2) appropriateness of the blinding, and (3)
description of withdrawals and drop-outs. For each trial, we created a score between 5 (high
quality) and 0 (low quality). Two questions regarding power calculations were added to this
form, however, the answers to these questions did not factor into the quality score.

The quality of each systematic review was assessed using criteria based off the QUORUM
statement™®: (1) whether the question being addressed by the review was clearly stated; (2)
comprehensiveness of search methods used and described in the report; (3) whether
inclusion/exclusion criteria were clearly defined and appropriate; (4) whether analyses were
conducted to measure variability in efficacy; (5) whether study quality was assessed and done
appropriately (using validated instruments); (6) whether differences in how outcomes were
reported and analyzed across studies were taken into consideration; (7) whether the study
methodology was reproducible; and (8) whether conclusions were supported by the data
presented. Additional questions regarding assessment of publication bias were included.

Data Synthesis

For each Key Question, we created a set of detailed evidence tables containing all
information extracted from eligible studies. The investigators reviewed the tables and eliminated
items that were rarely reported. For Key Questions 1 and 2, the results were categorized and
sorted based on the media method used, educational technique used, and the amount of exposure.
Media methods were categorized into single print media (i.e., the CME activity used only print
methods), single live media, single Internet media, other single media, multiple media (i.e., the
CME activity used more than 1 media methods), and single vs. multiple media (i.e., the CME
activity for one group used only 1 media method and the CME activity for the another group
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used more than 1 media methods). Educational techniques were categorized into single
educational techniques (i.e., the CME activity used only 1 educational technique), multiple
educational techniques (i.e., the CME activity used more than 1 educational techniques), single
vs. multiple, and other/not reported. The amount of exposure was categorized into single
exposure (i.e., the CME participants were exposed to the activity on only 1 occasion), multiple
exposures (i.e., the CME participants were exposed to the activity on multiple occasions), single
vs. multiple exposures, and other/not reported. Investigators used the resulting versions of the
evidence tables to prepare the text of the report and selected summary tables.

For Key Question 6, the data were grouped according to similar evaluation methods to
facilitate evaluating validity and reliability of these methods.

Data Entry and Quality Control

Initial data were abstracted by investigators and entered directly into Web-based data
collection forms using SRS® 3.0 (TrialStat! Corporation, Ottawa, Ontario, Canada). After a
second reviewer reviewed data, adjudicated data were re-entered into the Web-based data
collection forms by the second reviewer. Second reviewers were generally more experienced
members of the research team, and one of their main priorities was to check the quality and
consistency of the first reviewers’ answers. In addition to the second reviewers checking the
consistency and accuracy of the first reviewers, a lead investigator examined a random sample of
the reviews to identify problems with the data abstraction. If problems were recognized in a
reviewer’s data abstraction, the problems were discussed at a meeting with the reviewers. In
addition, research assistants used a system of random data checks to assure data abstraction
accuracy.

Rating the Body of Evidence

At the completion of our review, we graded the quantity, quality and consistency of the best
available evidence addressing Key Questions 1, 2, and 3 by adapting an evidence grading
scheme recommended by the GRADE Working Group.'? We applied evidence grades to bodies
of evidence on each type of objective (i.e., knowledge, attitudes, skills, practice behaviors, and
clinical outcomes). We assessed the strength of the study designs with randomized controlled
trials considered best, followed by non-randomized controlled trials, and observational studies.
To assess the quantity of evidence, we focused on the number of studies with the strongest
design. We also assessed the quality and consistency of the best available evidence, including
assessment of limitations to individual study quality (using individual quality scores), certainty
regarding the directness of the observed effects in studies, precision and strength of findings, and
availability (or lack thereof) of data to answer the Key Question. We classified evidence bodies
pertaining to Key Questions 1, 2, and 3 into four basic categories: (1) “high” grade (indicating
confidence that further research is very unlikely to change our confidence in the estimated effect
in the abstracted literature); (2) “moderate” grade (indicating that further research is likely to
have an important impact on our confidence in the estimates of effects and may change the
estimates in the abstracted literature); (3) “low” grade (indicating further research is very likely
to have an important impact on confidence in the estimates of effects and is likely to change the
estimates in the abstracted literature); and (4) “very low” grade (indicating any estimate of effect
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IS very uncertain). We did not grade the body of evidence for Key Questions 4 and 5 since this is
a subset of Key Questions 1 and 2. Also, we did not grade the body of evidence for Key
Question 6 since the grading criteria do not apply to our questions about the validity and
reliability of educational assessment methods.

Peer Review and Public Commentary

A draft of the completed report was sent to the technical experts and peer reviewers, as well
as to the representatives of AHRQ and the Scientific Resource Center. In response to the
comments of the technical experts, peer reviewers, and AHRQ, revisions were made to the
evidence report, and a summary of the comments and their disposition was submitted to AHRQ.
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Chapter 3. Results

Results of Review of Primary Literature

A summary of the search results for the primary literature review is presented in Figure 1.
From the search, we retrieved 59,116 unique citations. After reviewing the titles and abstracts,
659 seemed eligible for further review and the full articles were retrieved. A total of 136
primary literature articles are included in this review.

Results of Review of Systematic Reviews

A summary of the search results for the review of systematic reviews is presented in Figure
2. The search yielded 1617 unique citations. After reviewing the titles and abstracts, 43 seemed
eligible for review and they were retrieved for further review. A total of nine systematic review
articles are included in this review.

Summary of Study Characteristics and Evaluation Methods

Over two-thirds (68 percent) of the studies were randomized controlled trials; the remaining
studies were predominantly non-randomized controlled trials (see Appendix F*, Evidence Table
1). An evaluation was conducted both before and after the intervention in 76 percent of the
randomized controlled trials and 88 percent of the non-randomized trials.

Participant questionnaire was the most frequently used evaluation method (59 percent of the
studies). Of those that used a participant questionnaire, over two-thirds (69 percent) used a
written questionnaire. A few studies administered the questionnaire via computer (5 studies),
orally (5), or over the phone (7). About half (47 percent) of the studies used a performance audit
to evaluate the CME program. Performance audits were usually conducted through chart review
(39 studies) and health plan databases (18). Patient questionnaires were used in 39 studies.
Twenty studies included a qualitative evaluation. Seventeen studies evaluated the CME program
through observer assessment. Most of these studies used a live standardized patient to assess the
observer (11 studies).

Summary of Study Participants and Study Setting

The CME participants in most of the studies were exclusively fully-trained physicians (see
Appendix F, Evidence Table 2). Other CME participants in the other studies most often included
nurse practitioners, physician assistants, or nurses. Family medicine (73 studies), internal
medicine (58 studies), general medicine (32 studies), pediatrics (21 studies), and primary care
(18 studies) were the most common specialties included in the studies. Most study participants
worked in private practice (52 studies), for health plans (32 studies), or in hospitals (19 studies).
Many of the studies did not report on other characteristics of the study participants. Gender, age

" Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm
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and years of training/experience were reported in 50 percent, 28 percent, and 34 percent of

studies.

Figure 1. Summary of literature search and review process for primary literature (number of articles)
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Figure 2. Summary of literature search and review process for systematic reviews (number of articles)
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One-third of the studies did not report the setting of the CME activity. In 52 studies, the
CME activity occurred in the practice setting. The CME activity was not linked to a physical
setting in 27 settings. Government agencies sponsored about 40 percent of the studies.
Pharmaceutical agencies, professional societies, and insurance/health plan companies sponsored
about 10 percent of the studies each. In about two-thirds of the studies, some type of physician,
the majority of which were academic, taught the CME activity. The type of educator was not
mentioned in about one-quarter of the studies.

Summary of CME Activity Characteristics

Table 4 provides an overview of the characteristics of the CME activities evaluated (for
details of the characteristics of CME activities, see Appendix F*, Evidence Table 3). Fifty
studies evaluated a single media method. The most common single media method used in the
CME activity was live (29 studies). Print media was evaluated in 14 studies and the Internet in 6
studies. Nearly half of the studies used multiple media methods in the CME activities they were
evaluating. Eighteen studies compared using a single media method to using multiple media
methods. The type of media was not reported in one study.

Table 4. Summary of CME Activity Characteristics

Type of CME activity Number (%) of studies
Media method
Single media used in CME activity 50 (37)
Live only media 29 (21)
Print only media 14 (10)
Internet only media 6 (4)
Other type of single media 4 (3)
Multiple media used in CME activity 67 (49)
Single vs. multiple media used in CME activity 18 (13)
Type of media not reported 1(1)
Educational technique
Single technique used in CME activity 13 (10)
Multiple techniques used in CME activity 95 (70)
Single vs. multiple techniques used in CME activity 25 (18)
Type of technique not reported 3(2)
Amount of exposure
Exposed to CME activity once 44 (32)
Exposed to CME activity multiple times 69 (51)
One vs. multiple exposures to CME activity 12 (9)
Other amount of exposure 7 (5)
Amount of exposure not reported 4 (3)

" Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm
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Most (70 percent) of the studies used multiple educational techniques in the CME activity.
Twenty-five studies compared using a single educational technique to using multiple educational
techniques. Thirteen studies evaluated a single technique. Six articles evaluated reading only,**
18 two evaluated only academic detailing,"® % and one evaluated each of the following: problem-
based learning,?* conference calls,?* feedback,?® lecture,? and lecture versus case-based
learning.”

The participants were exposed to the CME activity only once in about a third of the studies
and multiple times in about half. Twelve studies compared participants who were exposed once
to a CME activity to participants who were exposed multiple times.

The CME activities were designed for individuals in 90 studies and practice settings/teams in
24 studies. For 17 studies, the CME activities were designed for both individuals and practice
settings/teams. The CME activity was reported as being accredited in about a quarter (31 studies)
of the studies.

In 41 studies, the CME activity was a part of a quality improvement project. CME activities
that were a part of quality improvement projects used multiple media methods significantly more
often than CME activities with no quality improvement project (63% versus 43%; p=0.03).

CME activities with quality improvement projects were also significantly less likely to use single
live media (10% versus 26%; p=0.03). CME activities with and without quality improvement
projects were similar to each other in terms of educational techniques and amount of exposure
(data not shown).

Study Quality of Primary Literature

More than two-thirds of the trials were randomized (see Appendix F, Evidence Table 4). Just
over half of these trials described their randomization techniques adequately, while five included
descriptions of suboptimal randomization schemes. Because participants in a study of an
educational intervention cannot be blinded to the intervention, we evaluated the trials for
evidence that the outcomes evaluation was blinded. Approximately one-fifth of the trials
described a blinded evaluation, with the majority of these including adequate descriptions of the
blinding technique. Only one-quarter of the trials described losses to follow-up or reasons for
withdrawal. Nearly two-thirds of the trials described power calculations to detect outcomes, but
one-quarter of these were not adequately powered.

Based on our quality scoring system described in the Methods chapter, over three-quarters of
the trials were rated at two points or less:

8 studies achieved a score of 5

11 studies achieved a score of 4
12 studies achieved a score of 3
38 studies achieved a score of 2
29 studies achieved a score of 1
36 studies achieved a score of 0.

Quality of the Systematic Reviews

All reviews, except one,? described search methods in sufficient detail to allow replication
of the reviews (see Appendix F, Evidence Table 5). All reviews used one or more electronic
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databases and hand-searching to identify relevant articles. However, only three reviews?2®

supplemented their search by soliciting expert opinion to identify relevant articles. Two
systematic reviews? *° did not report study inclusion (and/or exclusion) criteria and one review?
did not report inclusion criteria in enough detail to allow replication.

Only two reviews performed quality assessment of the studies included in the review using a
validated quality scale.”” *° In addition, one review®" provided a descriptive assessment of study
quality. Evaluation for publication bias was not reported by any review. All reviews, except one,
synthesized evidence qualitatively. One review,? that combined individual study results
guantitatively to generate a summary effect size, used both fixed-effects and random-effects
models.

Four reviews?® 2" 33! discussed the variation in the results of the original studies in a
qualitative manner, one additional study® discussed it only partially, and four studies did not
discuss the variations in the results of the original studies. Qualitative evaluation of
heterogeneity, either by subgroup analyses or meta-regression, was not performed by any of the
reviews included in our study.

Reporting of Adult Learning Principles

Only 13 percent of trials were rated as “good” in enabling learners to be active contributors
to their learning, while about half of trials were rated as fair (see Appendix F, Evidence Table 6).
More than three-quarters of the trials were rated as “good” in relating to learners’ current work or
life experiences. Only 12 percent of the trials were rated as “good” in tailoring their curricula to
learners’ current or past experiences, and almost half were rated as “poor.” Only 6 percent of the
trials were rated as “good” in allowing learners to identify their own learning goals and direct
their education, and over 80 percent were rated as “poor.” About 10 percent of trials were rated
as “good” in allowing learners to practice what they learned in simulated activities, providing
support to self-directed learners, and receiving feedback from teachers or peers during active
learning. Two-thirds were rated as “poor” in these areas. Less than 10 percent of trials were rated
as “good” in allowing learners to reflect on their learning, while three-quarters of trials were
rated as “poor.” Only four trials were rated as “good” in allowing learners to observe the faculty
role-model behaviors, while nearly 90 percent of trials were rated as “poor.”

A notable example of a trial that received high ratings for all adult learning principles was
Gerrity et al.*
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Key Question 1: Is there evidence that particular methods of
delivering CME are more effective in: a) imparting knowledge
to physicians, b) changing physician attitudes, ¢) acquiring
skills, d) changing physician practice behavior, or e)
changing clinical practice outcomes?

Key Question 2: Do changes in knowledge, attitudes, skills,
practice behavior, or clinical practice outcomes produced by
CME persist over time (greater than or equal to 30 days)?

Knowledge Outcomes

Short-term and long-term effects of CME on knowledge (See Appendix F, Evidence
Table 7). A total of 39 studies addressed 41 knowledge objectives.r” **?°32%7 Eleven studies that
addressed 12 objectives had a comparison group, but no control group and thus could not be
utilized to determine whether or not the intervention was effective at knowledge transfer.'” 25861
8387 This left 28 studies addressing 29 objectives. These studies were classified by the outcome
of the objective into those in which the objective was met, objective not met, or those with mixed
results. In addition, the 28 studies were classified into three groups by the duration of knowledge
acquisition/retention into those studies in which the duration was not clearly reported, studies
that addressed short-term knowledge changes and long-term knowledge changes.

A total of 22 studies addressing 23 objectives demonstrated improvements in knowledge.*®3*
>3 This represents 79% of the 28 studies with an adequate control group. Of these, 6 studies®**
addressing 6 objectives did not clearly report the duration of evaluation, 1 study*®® addressing 1
objective demonstrated short-term improvement in knowledge, and 15 studies addressing 16
objectives demonstrated long-term improvements in knowledge. The studies were too
heterogeneous too identify any global similarities, but any specific information related to the
type of media, educational technique or exposure volume will be addressed in those subsequent
sections.

Four studies addressing four objectives failed to show improvements in knowledge.
No study demonstrated a regression in knowledge. Of these four studies, one study*? did not
clearly report on the duration of evaluation while the three remaining studies evaluated long-term
knowledge changes. No study was identified that evaluated short-term knowledge and failed to
show a change in knowledge. Of the three studies that considered long-term outcomes, the study
by Elliott et al demonstrated trends toward improved knowledge but these slight improvements
lacked statistical significance.> In the remaining two studies, one failed to show improvements
in knowledge regarding bioterrorist attacks through the voluntary participation in a web-based
educational program and the other failed to show an improvement in knowledge regarding blood
pressure control after a mailed CME program.

Two studies addressing two objectives demonstrated mixed results.>” ° One study did not
clearly report on the duration of evaluation and one reported on long-term effects. The study that
did not clearly report duration evaluated the impact of an educational intervention aimed at
medical care evaluation committees and demonstrated a statistical improvement in only one of
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the three committees.®” The study by Chodosh et al considered an evaluation nine months after
the intervention. In this study, more intervention group physicians answered knowledge-related
questions on capacity determination for patients with possible dementia, but found no differences
between intervention group and control group on questions regarding dementia evaluation,
patient safety, or depression treatment.

In summary, 78% of the studies with an adequate control group demonstrated that CME
activities were effective at improving knowledge with the majority (68%) of these studies
demonstrating long-term improvements in knowledge.

Short-term and long-term effects of CME media methods on knowledge. Studies were
classified by objectives met and evaluation duration as described above and by media utilized for
the educational intervention. The media classifications included multi-media, single media and
single versus multi-media.

As stated in the above section, 22 studies addressing 23 objectives demonstrated
improvements in knowledge. Seven studies addressing eight objectives evaluated a single media
intervention, 340 434548505356 Threa of the studies utilized the internet and the remaining four
utilized live media. The three studies that utilized the internet demonstrated improved short-term
knowledge in one study™ and long-term knowledge in two studies.*”**° All four of the studies
that utilized live media demonstrated long-term improvements in knowledge. Twelve studies
addressing 12 objectives utilized multimedia interventions to demonstrate knowledge benefits.*®
33-37414246495152 iy studies did not clearly report on the duration and seven studies
demonstrated long-term improvements in knowledge. Three studies compared a single media-
based intervention to a multimedia intervention.®***” All three studies included at least one
concurrent control group that only utilized print material and in all three cases multi-media
outperformed the print-based single media intervention group.

The four studies that did not demonstrate improvements in knowledge utilized single media
(print) in one study®® that evaluated long-term knowledge, multimedia (live, audio and print) in
one study*® in which evaluation duration was not clearly defined, multimedia (live and print) in
one study®” that considered long-term knowledge changes, and one study>* that compared single
to multi-media for long-term benefits. In this study the comparison was between a live
intervention and a live internet with non-real time reading material.

Of the two studies that demonstrated mixed results, one study®” utilized a single media
intervention (live) and the other study®® utilized multimedia intervention (live internet with not
real time print).

When grouped solely by media classification, 9 studies addressing 10 objectives used a
single media with 7 demonstrating benefits, 15 studies addressing 15 objectives considered
multi-media interventions with 12 demonstrating benefits, and 4 studies addressing 4 objectives
compared single to multi-media with 3 of these studies demonstrating that multi-media
interventions had greater benefit.

Given the heterogeneity of the studies the only recognized trends were that multimedia seems
better than a single media intervention and that print interventions are either not beneficial or
very weak in their ability to lead to improved knowledge.

Short-term and long-term effects of CME educational techniques on knowledge.

Studies were classified by objectives met and evaluation duration as described above and by
technique utilized for the educational intervention. The technique classifications included
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multiple techniques, single technique and single versus multiple techniques. Two of the studies
that have not been previously included because of a lack of a control group can be utilized in this
section because the concurrent comparison group did indeed utilize a different technique
permitting some head to head comparisons.*>®® This means that for this section there are 30
studies addressing 31 objectives.

Only one study that met its objectives utilized a single technique, academic detailing, and this
study demonstrated improvements in long-term knowledge.™ Eighteen studies addressing 18
objectives utilized multiple techniques to improve knowledge.>*" 394146 4853 Fiye studies®’
that demonstrated improved knowledge did not clearly report the duration, 1 study®
demonstrated short-term knowledge improvement and 12 studies demonstrated long-term
knowledge improvements. The majority of the studies that demonstrated improvement but did
not clearly report the duration included case-based learning as a technique in combination with
techniques ranging from discussion groups to independent reading. Of the 12 studies that
demonstrated long-term improvements in knowledge the majority integrated multiple techniques
and most commonly combined case-based learning with discussion groups with independent
reading, several utilized standard lectures with readings, and some technique combinations
ranged from lecture with a standardized patient to lecture with team-based training. Three studies
addressing four objectives compared a single technique versus multiple techniques demonstrated
improvements in knowledge.*® *°*" One study did not clearly report duration and two studies
addressing three objectives demonstrated long-term knowledge improvements. The study that
did not clearly report duration demonstrated a greater benefit to the combination of case-based
learning with readings when compared to readings alone.*® One study that addressed two
objectives compared problem-based learning to the combination of lecture and discussion groups
and demonstrated that that problem-based learning group was more effective regarding
knowledge of diagnosis and management of headache. The other study compared discussion
groups with readings to readings alone and the combination was more effective at increasing
knowledge regarding compliance adherence.

Four studies of four objectives did not demonstrate improved knowledge.*?***® One study
that utilized multiple techniques that included lecture, discussion groups, role playing and
feedback failed to demonstrate improved knowledge and did not clearly report the duration.*
Two studies failed to demonstrate improvements in knowledge despite utilizing multiple
techniques.” >® One combined lecture with case-based learning with discussion groups and
readings and failed to show improvements in pain knowledge, while the other combined readings
with chart cue materials and failed to show improvements in knowledge of hypertension. One
study compared a single technique, lecture to a combination of techniques that included lecture
with case-based learning and readings and failed to show an improvement in knowledge of
bioterrorism.

The two studies that were added to this section deserve a greater explanation. Greenberg et al
compared lecture to case-based learning and the case-based learners demonstrated improvements
in post-test questions regarding common pediatric problems as compared to 29% improvement in
the lecture group.?® Unfortunately, these improvements seen in the case-based group were not
significant at six and nine months after the intervention. Heale et al compared three groups, one
receiving lectures, one case-based learning with discussion groups, and the final group received
problem-based learning.® This study also failed to demonstrate benefits of any technique either
in short or long-term knowledge. Thus these two studies, when added to the four above studies
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that did not demonstrate improvements means a total of six studies did not show improved
knowledge.

One of the two studies that demonstrated mixed results did not clearly report duration while
the other considered long-term knowledge improvements.>” ® The study®’ that did not report
duration compared a combination of case-based learning with discussion groups to control while
the other compared lecture with discussion group to control.

When grouped solely by technique classification then two studies addressing two objectives
utilized a single technique with one study showing improvements through the use of academic
detailing and one showing no knowledge improvement through the use of readings alone.
Twenty-three studies addressing 23 objectives utilized multiple techniques with 18
demonstrating benefits, 3 no benefits, and 2 mixed results. Five studies addressing six objectives
compared single versus multiple techniques. Two studies addressing two objectives
demonstrated benefits of multiple techniques as compared to single, one study addressing two
objectives demonstrated benefits to single technique(problem-based learning) compared to
multiple and two studies addressing two objectives did not demonstrate any benefit of single as
compared to multiple techniques.

The outcomes from this section are also heterogeneous but it does appear that multiple
techniques that most commonly include case-based learning seem to be more likely to be
associated with improvements in knowledge.

Short-term and long-term effects of the amount of exposure on knowledge. Studies were
classified by objectives met and evaluation duration as described above and by exposure volume
for the educational intervention. The exposure volume classifications included multiple
exposures, single exposure and single versus multiple exposures. The two studies added in the
previous section do not apply to this section given the lack of control groups. In addition, one
additional study*®® did not adequately describe the exposure and thus is excluded from analysis in
this section leaving 27 studies addressing 28 objectives.

There were 21 studies addressing 22 objectives which demonstrated an improvement in
knowledge.™ 333733 Ejve studies addressing five objectives evaluated a single exposure volume
with one study™® not clearly reporting the duration and four studies** > *®>* demonstrating long-
term improvements. Three of these considered knowledge at 6 months after intervention and one
at 24 months after intervention. Twelve studies addressing 12 objectives utilized multiple
exposure volumes. Three studies did not clearly report duration,* **3’ one study demonstrated
short-term knowledge gains,* and the final eight studies all demonstrated long-term knowledge
gains.'? 4143464952 The shortest time interval to evaluation in these long-term beneficial studies
was 3 months and the longest was 15 months. Four studies addressing five objectives compared a
single exposure to multiple exposures and demonstrated knowledge gains. One study that did not
clearly report duration demonstrated that multiple exposures were better than a single exposure
at improving knowledge of office-based dermatologic procedures.®* The other three studies
addressing four objectives all demonstrated that multiple exposures were better than a single
exposure at improving knowledge.*? 424’

Four studies addressing four objectives did not demonstrate knowledge improvements. No
study was identified that evaluated a single exposure only. Three studies evaluated multiple
exposures with one® not clearly reporting the duration and the other two>®*® failing to
demonstrate long-term knowledge improvements. One study that compared single versus
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multiple exposures did not show any difference from baseline knowledge at one and six months
after intervention in either group.>

No studies were identified that utilized a single exposure only or compared a single versus
multiple that demonstrated mixed results. Two studies demonstrated mixed results and both
utilized multiple exposures.>” ® One study®’ did not clearly report on duration and the other study
demonstrated mixed results at the nine month evaluation.

When grouped solely by exposure volume then all five studies that evaluated a single
exposure demonstrated improved knowledge. Twelve of the 17 studies that utilized multiple
exposures demonstrated knowledge improvements with an additional 2 demonstrating mixed
results. The majority (67%) of these were able to demonstrate long-term knowledge benefits. Of
the five studies that compared a single exposure to multiple exposures, four (80%) demonstrated
a greater benefit to multiple exposures as compared to a single exposure.

In summary, despite the heterogeneity of these studies it appears that despite the fact that all
five studies that utilized a single exposure demonstrated benefit the head-to-head comparison
studies imply that when possible multiple exposures produces better knowledge gains.

Summary of the effects of CME on knowledge. The heterogeneity of the studies precludes
firm conclusions, but the trends demonstrated that CME is effective at producing both short-term
and long-term knowledge gains and that when possible, multimedia, multiple techniques, and
multiple exposures should be used.

Quality of the evidence for the short-term and long-term effects of CME on knowledge
(see Appendix F*, Evidence Table 8). Taking into consideration the quantity and quality, and
consistency of evidence on the effectiveness of CME on knowledge, we graded the strength of
evidence as very low.

Attitude Outcomes

Short-term and long-term effects of CME on physician attitudes (See A%)endix F,
Evidence Table 9). A total of 35 studies addressed 45 attitude objectives,3 33/ 39 4042475052535
5859626466 68-83 Eight studies that addressed 11 objectives had a comparison group, but no control
group and thus could not be utilized to determine whether or not the intervention was effective at
attitudinal change.>® 9636466798083 one additional study that addressed two objectives could not
be utilized as results were not reported by groups and thus its results were unclear and it was also
not included.®® This left 26 studies addressing 32 objectives. These studies were classified by the
outcome of the objective into those in which the objective was met, objective not met, or those
with mixed results. In addition, the 26 studies were classified into three groups by the duration
of attitudinal change into those studies in which the duration was not clearly reported, studies
that addressed short-term attitudinal changes and long-term attitudinal changes.

A total of 22 studies addressing 26 objectives demonstrated improvements in attitude.
$940424750525368-78 Thjs represents 71% of the 31 studies with an adequate control group. Of
these, six studies addressing seven objectives did not clearly report the duration of evaluation,*®
34-366869 yne study addressing two objectives demonstrated short-term improvement in
attitudes,®® and 15 studies addressing 17 objectives demonstrated long-term improvements in
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attitude. 0 4247505253 70-78 Tha stydies were too heterogeneous too identify any global similarities,
but any specific information related to the type of media, educational technique or exposure
volume will be addressed in those subsequent sections.

Four studies addressing four objectives failed to show improvements in attitude.
study demonstrated a regression in attitude. Of these four studies, one study*’ did not clearly
report on the duration of evaluation while the three remaining studies evaluated long-term
attitudinal changes. No study was identified that evaluated short-term attitudes and failed to
show a change in attitudes. Of the three studies that considered long-term outcomes, the study by
Elliott et al demonstrated trends toward improved attitudes but these slight improvements lacked
statistical significance.” In the remaining two studies, one failed to show improvements in
attitudes regarding providers’ perceptions of quality of care nine months after intervention.®® The
other failed to show an improvement in attitude regarding efficacy of cholesterol lowering
practices.™

Two studies addressing two objectives demonstrated mixed results.®? % Both studies reported
on long-term effects. The study by Chodosh et al considered an evaluation nine months after the
intervention. In this study, more intervention group physicians endorsed the statement, “Older
patients with dementia are difficult to manage in primary care,” but no other differences in
attitudes regarding dementia were identified.®* The study by Norris et al utilized an evaluation
six months after intervention and noted that intervention group providers had significant
improvements in three of ten tested attitudes, including they felt by self report that they were
more likely to counsel patients regarding physical activity than control providers.®

In summary, 85 percent of the studies with an adequate control group demonstrated that
CME activities were effective at improving attitudes with the majority (68%) of these studies
demonstrating long-term improvements in attitudes.

37525562 No

Short-term and long-term effects of CME media methods on physician attitudes.
Studies were classified by objectives met and evaluation duration as described above and by
media utilized for the educational intervention. The media classifications included multi-media,
single media and single versus multi-media.

As stated in the above section, 22 studies addressing 26 objectives demonstrated
improvements in attitudes. Seven studies addressing eight objectives evaluated a single media
intervention.?3 394020337172 T\yq of the studies® *° utilized the internet, one® utilized a computer-
based program and the remaining four utilized print media.*®>*"* ” The two studies addressing
three objectives that utilized the internet demonstrated improved short-term attitudes in one study
and long-term attitudes in the other. All four of the studies that utilized print media demonstrated
long-term improvements in attitudes. The one study that utilized computer-based education for
its intervention did not clearly report the duration. Twelve studies addressing 15 objectives
utilized multi-media interventions to demonstrate attitudinal benefits 3430 42°2 0869737578 g0
studies addressing six objectives did not clearly report on the duration and seven studies
addressing nine objectives demonstrated long-term improvements in attitudes. Three studies
compared a single media-based intervention to a multi-media intervention.*” ° ™ All three studies
included at least one concurrent control group that only utilized print material and in all three
cases multi-media outperformed the print-based single media intervention group. All three
studies showed long-term improvements in attitudes.

The four studies that did not demonstrate improvements in attitude all utilized multimedia.*’
325562 One study combined live with print and did not clearly report on duration.*” The other 3
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studies considered long-term attitudinal changes at 9 months in one study and 15 months in the
other 2 studies. The study that considered outcomes at nine months utilized a combination of live
internet with print material while the other two studies combined live with print in one and live
with video and print in the other.

Both of the two studies that demonstrated mixed results utilized multimedia approaches.
One study utilized live internet with print material and the other study utilized live in conjunction
with print and a followup phone call.

When grouped solely by media classification, then 7 studies addressing 8 objectives utilized
a single media with all 7 demonstrating attitudinal benefits, 18 studies addressing 26 objectives
considered multimedia interventions with 12 demonstrating benefits, and 3 studies addressing 3
objectives compared single to multi-media with all 3 of these studies demonstrating that
multimedia interventions had greater benefit.

Given the heterogeneity of the studies the only recognized trends were that multimedia
appears better than a single media intervention and that print interventions are either not
beneficial or very weak in their ability to lead to improve attitudes.

6279

Short-term and long-term effects of CME educational techniques on physician
attitudes. Studies were classified by objectives met and evaluation duration as described above
and by technique utilized for the educational intervention. The technique classifications included
multiple techniques, single technique and single versus multiple techniques. One study that had
not been previously included because of a lack of a control group can be utilized in this section
because the concurrent comparison group did indeed utilize a different technique permitting
some head to head comparisons.®® This means that for this section there are 23 studies addressing
27 objectives.

Only one study that met its objectives utilized a single technique, reading, and this study did
not clearly report duration.™® Seventeen studies addressing 21 objectives utilized multiple
techniques to improve attitudes. Five studies®® % ® addressing 6 objectives that demonstrated
improved attitudes did not clearly report the duration, 1 study> addressing 2 objectives
demonstrated short-term attitudinal improvement and 11 studies* *° %253 ™13 7578 5qdressing 13
objectives demonstrated long-term attitudinal improvements.

The majority of the studies that demonstrated improvement but did not clearly report the
duration included case-based learning as a technique in combination with techniques ranging
from discussion groups to independent reading. Of the 11 studies that demonstrated long-term
improvements in attitude the majority integrated multiple techniques and most commonly
combined case-based learning with discussion groups with independent reading, several utilized
standard lectures with readings, and some technique combinations ranged from lecture with a
standardized patient to lecture with team-based training. Four studies addressing four objectives
compared a single technique versus multiple techniques demonstrated improvements in
attitudes.** " ™ * All four studies demonstrated long-term knowledge improvements. Three of
these four studies utilized readings as the sole technique and one utilized a discussion group. All
four studies demonstrated that multiple techniques were better than single techniques.

Four studies of four objectives did not demonstrate improved attitudes.>” °*>>°2 One study
that utilized multiple techniques that included live and print failed to demonstrate improved
attitudes and did not clearly report the duration.®” Two studies failed to demonstrate
improvements in attitudes despite utilizing multiple techniques.>®®2 One combined lecture with
discussion group and failed to show improvements in provider perceptions about quality of care
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for patients with dementia, while the other combined case-based learning with discussion with
readings, with standardized patients and failed to show improvements in attitudes regarding
cholesterol lowering practices. Only one study compared a single technique versus multiple and
failed to show an improvement in provider attitudes regarding pain.>

The one study that was added to this section deserves a greater explanation. Heale et al*®
compared three groups, one receiving lectures, one case-based learning with discussion groups,
and the final group received problem-based learning. This study demonstrated improvements in
attitudes that were greatest in the problem-based learning participants.

Both studies that demonstrated mixed results assessed long-term attitudinal change®®® and
both utilized multiple techniques. These included lecture with a point-of-care opinion leader in
one study and lecture with discussion groups in the other.

When grouped solely by technique classification then one study addressing one objective
utilized a single technique and it demonstrated attitudinal improvement. Twenty-two studies
addressing 26 objectives utilized multiple techniques with 17 demonstrating benefits, 3 no
benefits, and 2 mixed results. Five studies addressing five objectives compared single versus
multiple techniques. Four studies demonstrated greater attitudinal change with the utilization of
multiple techniques as compared to a single technique and one study showed no improvement.

The outcomes from this section are also heterogeneous but it does appear that multiple
techniques that most commonly include case-based learning seem to be more likely to be
associated with improvements in attitudes.

Short-term and long-term effects of the amount of exposure on physician attitudes.
Studies were classified by objectives met and evaluation duration as described above and by
exposure volume for the educational intervention. The exposure volume classifications included
multiple exposures, single exposure and single versus multiple exposures. The one study added
in the previous section does not apply to this section given the lack of control group. In addition,
one additional study®® did not adequately describe the exposure and thus is excluded from
analysis in this section leaving 24 studies addressing 25 objectives.

There were 22 studies addressing 25 objectives which demonstrated an improvement in
attitude 13 3430 394042473052 53 68-78 gy /an studies addressing eight objectives evaluated a single
exposure volume with two studies®® ®® not clearly reporting the duration and five studies™ " "* 4
" addressing six objectives demonstrating long-term improvements. Eleven studies addressing
12 objectives utilized multiple exposure volumes. Three studies*®** * did not clearly report
duration, one study®® demonstrated short-term knowledge gains, and the final seven studies™ "2
73757678 addressing eight objectives all demonstrated long-term knowledge gains. Four studies
addressing five objectives compared a single exposure to multiple exposures and demonstrated
attitudinal improvements.®* *°#44” One study®* addressing two objectives did not clearly report
duration, while the remaining three studies all demonstrated long-term improvements in
attitudes.

Four studies addressing four objectives did not demonstrate attitude improvements. No study
was identified that evaluated a single exposure only or that performed a comparison between
single and multiple exposures. Three studies evaluated multiple exposures with one*” not clearly
reporting the duration and the other two>  failing to demonstrate long-term knowledge
improvements.
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No studies were identified that utilized a single exposure only or compared a single versus
multiple that demonstrated mixed results. Two studies demonstrated mixed results and both
utilized multiple exposures.®? ! Both studies assessed long-term attitudes.

When grouped solely by exposure volume then all seven studies that evaluated a single
exposure demonstrated improved attitudes. Eleven of the 17 studies that utilized multiple
exposures demonstrated attitudinal improvements with an additional two demonstrating mixed
results. The majority (64%) of these were able to demonstrate long-term attitudinal benefits. Of
the four studies that compared a single exposure to multiple exposures all demonstrated a greater
benefit to multiple exposures as compared to a single exposure.

In summary, despite the heterogeneity of these studies it appears that there is a trend toward
multiple exposures being of greater benefit for attitudinal change then a single exposure,
although it must be pointed out that all seven studies that evaluated a single exposure indeed
demonstrated improvements in attitudes.

Summary of the effects of CME on physician attitudes. The heterogeneity of the studies
precludes firm conclusions, but the trends demonstrated that CME is effective at producing both
short-term and long-term attitudinal gains and that when possible, use of multimedia, multiple
techniques, and multiple exposures should produce better attitudinal outcomes.

Quiality of the evidence for the short-term and long-term effects of CME attitudes (see
Appendix F, Evidence Table 8). Taking into consideration the quantity and quality, and
consistency of evidence on the effectiveness of CME on attitudes, we graded the strength of
evidence as very low.

Skills Outcomes

Short-term effects of CME on skills (See Appendix F, Evidence Table 10). Skill-related
outcomes were categorized as either cognitive or psychomotor. The skills reported were varied
including cognitive skills such as diagnostic accuracy for psychiatric conditions, or
communication skills with patients.®* Psychomotor skills included examples such as performing
a physical exam,” or doing a joint injection.®® A total of 15 studies reported skill outcomes, with
a total of 18 skill outcomes, 3323336 40496077808489 1yyaye of the 15 studies that reported skill
outcomes were cognitive skills,*3 323330 4049778488 \\ith the remaining three being psychomotor
Ski||S.60 72 80

Of those 15 studies, 10 had skill outcomes that met the objectives of the study.
8 One study had three skill outcomes that all met the objectives,®* and another study had two
reported skill outcomes that met the objectives.*® The remaining studies each had one skill
outcome. Two studies had skill outcomes that did not achieve the study objectives,*"" and one
study had mixed results that did not clearly meet the study objectives.*® Two studies compared
different methods and techniques of CME without a separate control group that did not receive
CME;®® therefore, the overall effectiveness of CME cannot be discerned from these studies.
Given that 10 out of 13 studies that included control groups and reported on skills (13 out of 16
outcomes) met the objectives and given the varied nature of the studies, the literature does
indicate that CME is effective in this area, particularly at developing cognitive skills. Little can
be said about the effectiveness of CME for psychomotor skills given the paucity of data in this
area.

3233364049 72 84-
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Long-term effects of CME on skills (See Appendix F, Evidence Table 10). Seven of the
15 studies reporting skill outcomes had an evaluation beyond 30 days after the CME activity.***
7277848690 gjy of the studies addressing long-term skill outcomes addressed cognitive skills,** %
77848690 \vhile one addressed psychomotor skills.”> Of those seven studies, six met the objectives
regarding long-term skill outcomes,*®*° 7284890 \hile one did not meet its objectives.”” The one
study that did not meet its objectives regarding long-term skill outcomes addressed cognitive
skills.”” Overall, the data supports the positive effect of CME on long-term skill outcomes.

Short-term effects of CME media methods on skills. The media methods of CME that
were included in the studies that met the study objectives regarding skills included seven that
used live media,®* 333040497284 551 that included print materials,3***°® two that included video
methods, ¥ *® two that included audio methods,** two that used the Internet (not real time),%®
and one that used computers (off-line).3* However, in several cases the same media methods
were used in all experimental arms and therefore no conclusions can be drawn from the study
outcomes applying to specific CME methods. This situation applied to live methods in one
study,*® audio methods in one study,*® and print materials in two studies.*® In addition, one
study was not clear about which groups received particular methods including live, print, and
computer (off-line) media.** The studies that did not clearly meet skills objectives included
live,”” ® video,”” ® and computer (off-line) methods.*® Two studies directly compared different
methods of CME but did not include a control group without CME.?** One of these studies
showed no difference between print, computer (off-line), and live methods.?® However, another
study showed that live methods were superior to video and print combined.®® Given this result
and the dominance of live methods among the studies that met their skills objectives, the data
suggests that live methods have the greatest impact on the effectiveness of CME regarding skills
outcomes. Given the paucity of data and the varied results, little can be said about the relative
effectiveness of other CME media methods on affecting skills.

Long-term effects of CME media methods on skills. The six studies that addressed long-
term skill outcomes beyond 30 days and met their skills objectives used a variety of media
methods including four using live methods,***° 2°* two using print materials,*®*® one using
audio methods,*® and one using the Internet (not real time).2® However, the one study that used
audio methods had audio in all experimental arms,* the two that used print media did so in all
groups,*® ® and one of the four that used live methods did so in all groups.”’ Therefore, the
experimental effect on long-term outcomes in studies that met their skills objectives was seen
only for three studies using live media,* "> and one study that used the Internet (not real
time).2® The one study that did not meet its objectives regarding long-term skill outcomes used
live and video as the methods.”” The studies that directly compared different methods of CME
did not address long-term skill outcomes.?*® Based on the limited data, it is difficult to draw
conclusions on particular media methods of CME that have a greater or lesser impact on long-
term skill outcomes.

Short-term effects of CME educational techniques on skills. Varied educational
techniques were used in the studies that met their objectives regarding short-term skill outcomes.
These included lectures in six studies,*¢ 40497284 discussion groups in five studies,?4° 72848
readings in five studies,? %% ® case-based learning in four studies,* *°#¢#’ feedback in three
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studies, role play in three studies, and clinical experiences in two studies.
Listserv, programmed learning,®® problem-based learning,* audio-taped encounters,’® and
standardized patients,® were seen in one study each in the studies that met their skills objectives.
Of note, readings were used as a technique in both experimental and control groups in one
study.® In the studies where the skills objectives were not clearly met by the outcomes, the
following techniques were used: demonstration and lecture in two studies,”” ® and readings,™
discussion groups,®® feedback,® programmed learning,® and role play® in one study each. Two
studies that did not include a control group compared the techniques of readings versus readings
with demonstration versus mentor/preceptor with simulation.? No difference was seen with
these different techniques. In another study without a control group, the techniques of
demonstration and simulation were compared with demonstration and simulation plus
feedback.?® The group that included feedback was significantly better when skills acquisition
was assessed. Finally, two of the studies that met their objectives regarding skills and included
control groups did a comparison of individual techniques of delivering CME. One study
compared problem-based learning with lecture, and problem-based learning was significantly
better.*> Another study compared discussion groups and readings to discussion groups and
readings with feedback.® In this study, feedback had no additional effect. Given the limited
number of studies, the wide variety of techniques described, and the conflicting results, it is
difficult to draw conclusions about the educational techniques that have the greatest and least
effect on skills.

Long-term effects of CME educational techniques on skills. The educational techniques
used in the studies that met the study objectives regarding long-term skill outcomes included
discussion groups in four studies,* 284 lectures in four studies,*®*® "2#* readings in three
studies,** ® ® role play in two studies,’?® case-based learning in two studies,** * and feedback in
two studies.**®® The techniques of clinical experiences,’ listserv,®® programmed learning,®
problem-based learning,* audio-taped encounters,’® and standardized patients,® were seen in
one study each that met skills retention objectives. The one study that did not meet its objectives
regarding long-term skill outcomes used the techniques of demonstration, lecture, and
simulation.”” The two studies that compared different techniques in CME without a control
group did not address long-term skill outcomes.*®*® However, in two studies that did have a
control group, one showed that problem based learning is superior to lectures in long-term skill
outcomes,*® but the other showed no advantage of feedback over demonstration and readings
alone.® Given the limited number of studies and the varied techniques, it is difficult to draw
conclusions about the educational techniques that that have a greater or lesser effect on long-term
skill outcomes.

Short-term effects of the amount of exposure on skills. The majority of the studies that
met their skills objectives had multiple exposures to the CME activity. Seven of these studies
used multiple exposures,® 4?4 72848 \yhile one used a single exposure.* It was unclear how
many exposures there were in two of the studies whose skills outcomes met the study
objectives.**® The studies that did not meet the skills objectives included two that used a single
exposure,’” ® and one that used multiple exposures.® These results suggest that multiple

exposures to CME for skills objectives is superior to a single exposure.

39



Long-term effects of the amount of exposure on skills. All six of the studies that
addressed long-term skill outcomes and met the study objectives used multiple exposures to
CME.*0%9 72848 The one study that did not meet its study objectives regarding long-term skill
outcomes used a single exposure.”” These results support multiple exposures as having a greater
impact on long-term skill outcomes.

Quality of the evidence for the short-term and long-term effects of CME on skills (see
Appendix F*, Evidence Table 8). Taking into consideration the quantity and quality, and
consistency of evidence on the effectiveness of CME on skills, we graded the strength of
evidence as low.

Practice Behavior Outcomes

Short-term and long-term effects of CME on practice behavior (See Appendix F,
Evidence Table 11). A total of 105 studies evaluated the short- and long-term impact of CME
activity on 135 practice behavior objectives. Of the 105 studies, 61 studies met 70 practice
behavior objectives. Ten of these, reporting on 11 objectives, met objectives but did not report
evaluation duration, leaving us unable to determine whether the effect of CME was short-term or
long-term. 1> 323536 686979879293 £\ ¢ of these studies reported improvement with regard to
medication prescribing, and three reported improvement with regard to screening test referrals.
One study with evaluation duration of 30 days or less met objectives in three out of six smoking
cessation and documentation behaviors.*

Fifty studies with evaluation duration greater than 30 days met 58 objectives, suggesting
long-term retention of CME effectiveness,'® 444952536270 7275-78 818282 95-125 Among these,
evaluation duration ranged from 6 months or less after the educational intervention (17 studies)
to 1 year or greater (30 studies).

A wide mix of objectives was studied. For example, 12 objectives were related to medication
prescribing, eight were related to screening standards, 14 were related to physician counseling
behaviors (mostly smoking cessation, but also dietary counseling, sexual practices counseling,
etc.), 11 were related to guideline adherence, and the remainder were related to physician
behaviors pertaining to other topics.

Twenty nine total studies, reporting on 38 objectives, did not meet objectives. Of these, twenty
four studies reporting on 33 objectives were evaluated at greater than 30 days.* 1643567073 749699
101119122 126-137 T\ g studies with evaluation duration of 30 days or less did not meet objectives.'®
138 Three studies did not report evaluation duration and did not meet objectives.'®>" %

Nine studies, evaluating 9 objectives, showed mixed results in terms of their objectives
being met,20 4271 7388137 140-142 A gy dy was unclear as to whether it met objectives.'®* Fourteen
studies, evaluating 17 objectives lacked a control group and therefore did not allow us to assess
effectiveness.23'25 59 64-67 83 143-147

Overall, CME interventions were effective in the short- and long-term achievement of
practice behavior objectives.

Short-term and long-term effects of CME media methods on practice behavior. The
different types of media evaluated included single-media live presentations (20 studies), single-

" Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm
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media print materials (9 studies), internet (1 study), other single media (2 studies), multimedia
(57 studies), and also single versus multimedia comparisons (15 studies).

Of 20 studies using single live media, 10 studies met 11 objectives, three studies did not meet
objectives, three studies showed mixed results and four studies did not have a control group. Of
these 20 studies, nine studies with evaluation duration of greater than 30 days met 10
objectives,* 8537282102107 121125 o g qesting that the use of single live media had a favorable
long-term effect on practice behavior objectives. One study had an evaluation duration of 30
days or less and met objectives using single live media.”* Three studies using single live media
reported evaluation duration greater than 30 days but showed mixed results.?’ * **° Four studies
lacked a control group, and no meaningful conclusions could be drawn with regard to the
comparative effectiveness of single live media.?**® % Three studies did not meet practice
behavior objectives using single live media. Of these, one did not report evaluation duration,>
one reported evaluation duration of 30 days or less,** and one reported evaluation duration
greater than 30 days.***

Out of nine studies with ten objectives that examined the impact of single print media, only
one met objectives,™ but it did not report evaluation duration. One study did not meet objectives
using single print media and did not report evaluation duration.™*® One study with evaluation
duration of 30 days or less did not meet objectives using single print media.*® Four studies (five
objectives) with evaluation duration greater than 30 days did not meet objectives using single
print media.* *® *° 3¢ Two studies using single print media reported evaluation duration greater
than 30 days, but lacked a control group and no meaningful conclusions could be drawn with
regard to the comparative effectiveness of single print media.®**** The evidence suggests that
single print media is not effective in the short- or long-term achievement of practice behavior
objectives.

The only study using single internet media reported an evaluation duration greater than 30
days and it was unclear whether it met objectives.** One study did not meet objectives using
other single media and did not report evaluation duration.”* One study using other single media
did not report evaluation duration and lacked a control group.'*” One study with evaluation
duration greater than 30 days did not report the media used and lacked a control group.'*®

Out of 57 studies (78 total objectives) using multimedia, 40 studies met 47 objectives, 14
studies did not meet 19 objectives, 4 studies showed mixed results, and 4 studies lacked a control
group. Of the 40 studies which met objectives, 31 studies with 37 objectives were evaluated at
greater than 30 days suggesting that multimedia-based CME has a favorable long-term effect on
practice behaviors.lg 46 4952 62 75-78 81 9598 99 101 103 104 106 108-110 112 113 116-120 122-124 148 Nine StUdieS met
10 objectives using multimedia but did not report evaluation duration.33° 36 686979879293 qpe
study using multimedia did not report evaluation duration; it also lacked a control group.**® Four
studies using multimedia reported an evaluation duration greater than 30 days, and showed
mixed results.*? 3# 142 Three studies (six objectives) with evaluation duration greater than 30
days lacked a control group and precluded meaningful conclusions.®® 3 ¥ Fourteen studies with
19 objectives with evaluation duration greater than 30 days did not meet objectives using
multimedia, 16 73 99 101 119122126129 131 132 135136 Tha eyjidence suggests that multimedia may have a
positive short- and long-term effect on practice behavior objectives.

Out of 15 studies comparing single media and multimedia, 10 studies met 11 objectives and
all were evaluated at an interval of greater than 30 days after the educational intervention,** 4’
9697100105 111114115 o) agesting that both single media and multimedia have a positive short and
long-term effect on practice behavior objectives, and that multimedia have an advantageous
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effect. One study comparing single media and multimedia did not report evaluation duration and
lacked a control group.>® Two studies comparing single media and multimedia reported
evaluation duration greater than 30 days and showed mixed results.*” **! One study reported
evaluation duration greater than 30 days, but lacked a control group.®” Four studies with
evaluation duration greater than 30 days did not meet seven objectives.”® %6137

One study did not report the type of media used, reported evaluation duration greater than 30
days, lacked a control group, and was inconclusive about meeting objectives.**®

The evidence suggests that both single media and multimedia may have positive short- and
long-term effects on practice behavior, with use of multimedia being advantageous.

Short-term and long-term effects of CME educational techniques on practice behavior.
A total of 11 studies reporting on 12 objectives evaluated the impact of a single technique on
practice behavior objectives. One study met objectives using a single technique but did not
report evaluation duration.™ One study with evaluation duration of 30 days or less met objectives
using a single technique.* One study with evaluation duration greater than 30 days met
objectives using a single technique.'® One study did not report evaluation duration and did not
meet objectives using a single technique.*® One study with evaluation duration of 30 days or less
did not meet objectives using a single technique.*® Two studies with evaluation duration of
greater than 30 days did not meet objectives using a single technique.** *® One study was judged
inconclusive because of mixed results.?’ Three studies using a single technique reported
evaluation duration of greater than 30 days, but lacked a control group.”** Two of these three
studies did not reach statistical significance. This suggests that a using a single technique may
not have a short- or long-term positive effect on practice behavior objectives.

A total of 76 studies with 98 objectives evaluated the short- and long-term impact of multiple
techniques on practice behavior objectives. Eight studies met 11 objectives using multiple
techniques but did not report evaluation duration®” 30689799293 anq thys did not allow us to
distinguish between short- and long-term effects of CME. Thirty-nine studies with evaluation
duration greater than 30 days met 45 objectives using multiple techniques.**® 48 495253 62 7276-78 81
82 82959899 101-113 116-120 122-124

Two studies did not report evaluation duration and did not meet objectives using multiple
techniques.” ** One study with evaluation duration of 30 days or less did not meet objectives
using multiple techniques.*® Sixteen studies with evaluation duration of greater than 30 days
[gzgpggtllgeg on 22 objectives did not meet objectives using multiple techniques.*® 56 73 101 119122 126-

One study using multiple techniques did not report evaluation duration and lacked a control
group.**® One study using multiple techniques did not report evaluation duration and showed
mixed results.** Seven studies reporting on 10 objectives using multiple techniques reported an
evaluation duration of greater than 30 days but lacked a control group.®* % &7 83143145 gjy studies
showed mixed results.** ™ 28140142 qne of the six showed a positive effect which was lost 6
months after the intervention.”

The evidence suggests that the use of multiple techniques in CME may have an overall
positive short- and/or long-term effect on practice behavior objectives.

A total of 18 studies reporting on 24 objectives compared the use of single and multiple
educational techniques in CM E.47 59 66 70 74 87 96 97 100 114 115 121 125 130 137 141 147 148 Ten StUdiES Wlth
evaluation duration greater than 30 days met 12 objectives comparing single and multiple
techniques,*’ 70 9 97100 114 115121125148 5 jndicated that multiple techniques may have an
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advantageous short- and long-term effect on practice behavior objectives. Two studies using
single versus multiple techniques did not report evaluation duration and neither had a control
group, precluding further meaningful conclusions.> **" Two studies using single versus multiple
techniques reported an evaluation duration of greater than 30 days and showed mixed results,™’
141 One study with evaluation duration greater than 30 days lacked a control group. Five studies
with evaluation duration of greater than 30 days reporting on eight objectives did not meet
objectives and thus were unable to identify a difference when using single versus multiple
techniques.7o 7496 130 137

Short-term and long-term effects of the amount of exposure on practice behavior. A
total of 37 studies reporting on 41 objectives evaluated the impact of single exposure to the CME
activity. Two studies met objectives using single exposure, but did not report evaluation
duration.**® One study with evaluation duration of 30 days or less met objectives using a single
exposure to the CME activity.** Sixteen studies with evaluation duration greater than 30 days
met 18 objectives using single exposure to the CME activity,*4 4> 483 70778298 100 102-104 106 107111
1% This suggests that single CME exposure may have a positive short- and long-term effect on
practice behavior objectives. Two studies with evaluation duration of 30 days or less did not
meet objectives using single exposure to the CME activity.*®*® Only six studies with evaluation
duration greater than 30 days did not meet objectives using single exposure to the CME
activity.* 10 7074128129 Five studies with evaluation duration greater than 30 days lacked a control
group,?* % % although one of the five did not meet objectives for either intervention group.?
Six studies with evaluation duration greater than 30 days showed mixed results.?® /1 8 140-142

A total of 55 studies (72 objectives) evaluated the impact of multiple exposures to the CME
activity. Five studies met objectives using multiple exposures to the CME activity, but did not
report evaluation duration.® %% %9 Thirty studies with evaluation duration greater than 30
days met 36 objectives using multiple exposures to the CME activity. 6495262727576 7881959799
101105 108-110 112 113 115-121 123125 148 ne study using multiple exposures to the CME activity did not
report evaluation duration and lacked a control group.l‘” Five studies of evaluation duration
greater than 30 days lacked a control group® % ®+%¢ whereas two studies showed mixed results.”
37 No meaningful conclusions could be drawn from these studies. Two studies did not meet
objectives using multiple exposures to the CME activity, and did not report evaluation
duration.***” Sixteen studies with evaluation duration greater than 30 days did not meet 21
objectives using multiple exposures to the CME activity.* 6 73 99 101 119 126127130 132-1371%0 iy e |
we conclude that multiple exposure volume to the CME activity may have positive short- and
long-term effects on practice behaviors.

A total of eight studies reporting on 17 objectives did a head-to-head comparison between
single and multiple exposures.*?47 %2 798396122144 \nihareas four of these studies indicated that
multiple exposures may be better than single exposure, six showed mixed or negative results,
thus not allowing us to draw any strong conclusions. One study met objectives using single
versus multiple exposures to the CME activity, but did not report evaluation duration.” Three
studies with evaluation duration greater than 30 days met objectives using single versus multiple
exposures to the CME activity.*’ *® 12

One study using single versus multiple exposures to CME activity did not report evaluation
duration and had no control group.® Two studies using single versus multiple exposures to
CME activity reported evaluation duration greater than 30 days but did not have a control
group.®**** No meaningful conclusions could be drawn from these studies. One study using
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single versus multiple exposures to CME activity reported evaluation duration greater than 30
days and showed mixed results.*?

Two studies with evaluation duration greater than 30 days did not meet objectives using
single versus multiple exposures to the CME activity.*® 1?2

One study did not meet objectives and did not report exposure to CME activity or evaluation
duration.™*

Two studies met objectives using other exposures to the CME activity, but did not report
evaluation duration.®” % One study with evaluation duration greater than 30 days met objectives
using other exposures to the CME activity.*** One study using other exposure to CME activity
did not report evaluation duration and lacked a control group.'*®

Quiality of the evidence for the short-term and long-term effects of CME on practice
behavior (see Appendix F, Evidence Table 8). Taking into consideration the quantity and
quality, and consistency of evidence on the effectiveness of CME on practice behaviors, we
graded the strength of evidence as very low.

Clinical Outcomes

Short-term effects of CME on clinical outcomes (See Appendix F, Evidence Table 12).
Only one study measured the short-term effects of CME on clinical outcomes, i.e., less than 30
days after the educational intervention.'® This study reported on the effect of printed CME on
adherence to beta-blocker use, and was successful in achieving the stated objective of the
intervention. However, the effects of CME were evaluated in non-equivalent patient groups,
rendering the results of the study inconclusive. Three additional studies did not clearly report the
time at which clinical outcomes were measured.*? * *** Of these, two reported that the desired
objective of the intervention was met,****! and a third showed mixed results.** The first of these
studies reported on a direct measure of health status: depression. In that study, depression was
improved to a greater degree among patients of physicians who had received a quality
improvement intervention that included CME in the form of academic detailing, discussion
groups, printed materials, and feedback, than among a control group.™ However, the effect of
CME was difficult to separate from the effect of the quality improvement component. The
second study addressed antimicrobial drug use with a complex statewide intervention that
targeted education directly at patients as well as their physicians; this made the actual effect of
the CME component difficult to estimate.*® The third study evaluated a multi-modality
depression education program and found significantly improved patient satisfaction among
women, but not among men.*

Long-term effects of CME on clinical outcomes. Thirty-three studies, reporting on 42
clinical outcomes, measured the long-term effect of CME, i.e., more than 30 days following the
educational intervention.22 43 47 55 56 65 72-75 77 78 81 84 95 99 109 111-115 117 120 131 132 135 137 152-156 Fourteen
of these studies were successful in achieving the desired effect of the CME intervention on
clinical outcomes.?? 434774 788495109 111115152155 e sty dy showed mixed results, impacting
frequency of office visits but not emergency room visits or hospitalizations.*?® In the remaining
23 studies, either no effect of CME was observed, or the effect was uncertain due to ambiguous
results or problems in study design. Of the 14 studies that did show a long-term effect, six
reported on direct measures of health status of the target patient population. These outcomes
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were arthritis pain and disability,% depression,?” **? general health and function,'®® emotional

distress,®* and lost work due to back pain.'*® Eight studies reported on health-related behaviors or
attitudes. These outcomes were: percent of patients taking medication,**? patient adherence with
antibiotics,*’ patient satisfaction with care,™ frequency of physician visits,"* hospitalizations,
hospital length of stay,® and smoking cessation rates.**> *** One study reported a mixed
outcome, “quality of practice,” which combined direct measures of patient health status, such as
whether the blood pressure was below 130/80 mm Hg, with behavioral or physician-related
outcomes, such as whether the physician had recorded a family history of diabetes.*®

Short-term effects of CME media methods on clinical outcomes. Only one study was
available to assess the relative effectiveness of different types of media (live, print, internet, or
multiple) on short-term clinical outcomes (less than 30 days). In this study, a print intervention
improved adherence with beta-blocker use.™® Five studies did not report on duration of clinical
outcome.*? 33146 131157 This no conclusions could be drawn about the differential effectiveness
of CME media in the short term.

Long-term effects of CME media methods on clinical outcomes. Of the studies that had
information about the effectiveness of different single media forms of CME on long-term clinical
outcomes, five used a live CME intervention;’? 34 12415 foyr of these five achieved the stated
goal of the study. Two studies used print media and neither achieved its objective.”®**” Another
used Internet-based CME and did achieve its objective.** Most of the studies, however, used

multiple CME media. Twenty-two studies used multiple media CME in comparison to a
control.55 657373757577 78819599 109 112 113 117 120 120 131 131 132 135 156 In fOUI’ Of these, the StUdy

achieved its stated aim. Seven studies compared multiple media CME to single media CME.*" ™

M4 137153 Gjx of these achieved the stated aim; each found multiple media CME to be more
effective than single media in improving clinical outcomes.

Short-term effects of CME educational techniques on clinical outcomes. A total of 15
different educational techniques were identified in the studies that reported clinical outcomes:
readings, conference calls, academic detailing, discussion groups, lectures, point of care CME,
feedback, physician visits, case-based learning, role-play, standardized patients, demonstrations,
clinical experiences, simulation, and problem-based learning. Only one CME technique was
evaluated singly in comparison to control for short-term clinical outcomes: provision of
educational readings was associated with increased use of beta-blockers.'®

Long-term effects of CME educational techniques on clinical outcomes. Only one study
evaluated the effect of a single CME technique in comparison to control for long-term clinical
outcomes. In this study, the use of conference calls was associated with improvements in
depression.?? With only one such study, no conclusions could be drawn regarding the
comparative effectiveness of single CME techniques on long-term clinical outcomes. Most of the
studies evaluated used multiple CME techniques. Thirty-eight studies reported on the use of
multiple simultaneous CME techniques in comparison to control. Twelve of these reported that
the desired clinical outcome of the CME intervention was achieved,*? 7 7478 8495 109 111 115152 153 155
Two studies yielded mixed results, i.e., some of the outcomes showed improvement while others
did not.***! No individual CME techniques were common to the studies that did or did not
achieve their stated objective; thus, one cannot draw any conclusions regarding the differential
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effectiveness of specific educational techniques. Five studies compared single to multiple CME
interventions.*” " 137152 | three of the five studies, the use of multiple simultaneous CME
techniques was superior to the use of a single CME technique (readings).

Short-term effects of the amount of exposure on clinical outcomes. Only one study
assessed the short-term effect of CME on clinical outcomes (less than 30 days). In this study, a
one-time print intervention improved adherence with beta-blocker use.*® Five studies did not
report on duration of clinical outcome, 3214151157 and all other studies reported long-term
outcomes. Thus, no conclusions could be drawn about the differential effectiveness of amount of
CME exposure (one-time vs. multiple exposures) on short term outcomes.

Long-term effects of the amount of exposure on clinical outcomes. Seven studies
evaluated the long-term effect of a single CME exposure on clinical outcomes.®® 7477 111 114152154
Four of these studies reported that the CME objective had been met.” 15215 |n one study, the
objective was not met.*** Of the remaining two studies, one lacked a well-defined control group®
and one yielded unclear results.”” Most studies employed multiple CME exposures. In 24 studies,
the multiple CME exposures were compared to a control with no CME, #4356 7273757578 81849
99109112113 115117 120 131 132 135 137 156 In seven Of the studies, the Objectives were met.ZZ 43788495109
15 1n 16 studies, the objectives were not met or it was unclear if they were met.>>°¢ 727375758199
12113117131 132135137156 e study produced mixed results, as described above.*?® In one study,
a single printed CME intervention and a combination of printed material plus tutorial were
compared with control.*” While the CME intervention was deemed successful in changing
clinical outcomes, the use of multiple CME exposures (tutorial plus reading) outperformed a
single CME exposure (reading alone) in only 2 of 5 outcomes studied. In summary, both one-
time and multiple exposure CME interventions have produced changes in clinical outcomes in
about half of the studies, but it is unclear whether multiple exposure CME produces better results
than one-time CME.

Quality of the evidence for the short-term and long-term effects of CME on clinical
outcomes (see Appendix F, Evidence Table 8). Taking into consideration the quantity and
quality, and consistency of evidence on the effectiveness of CME on skills, we graded the
strength of evidence as low.

Key Question 3: What is the evidence from systematic
reviews about the effectiveness of simulation methods in
medical education outside of CME?

Characteristics of the Systematic Reviews

The nine systematic reviews that met the inclusion criteria were a heterogeneous group (see
Appendix F*, Evidence Table 13). All included systematic reviews were published between 1990
and 2006. Eight of the reviews evaluated the role of simulation in skill acquisition, while two
reviews?® 18 evaluated the role of simulators in knowledge acquisition. Out of the eight reviews

" Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm
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2629-31159 addressed the

158 160 5ddressed
158 159

that evaluated the role of simulation in skill acquisition, five reviews
effectiveness of simulation in training procedural or surgical skills, two reviews
the effectiveness of simulation in training on communication skills, and two reviews
examined the effectiveness of simulation in training on physical examination skills. One study®’
addressed the general features and uses of high-fidelity simulation in effective learning. Five
reviews?® 27 31 159160 clearly stated the study question to allow replication of the results, while
four other reviews?®=° % only partially stated the study question.

Types of simulation studied. A wide variety of simulation-based methods were identified

in these reviews. Two reviews?® * included studies that had evaluated virtual reality, two

reviews®' **° included studies with full simulation, three reviews?® *>8 ¥ included studies with
standardized patients or role play, five reviews?®>! *°8 159 included studies with partial task
simulation, and six reviews?®3* **® °% included studies with computer simulation. All reviews
had studies that compared simulation-based training with another type of simulation-based
training, other educational intervention, standard training, no education, or no training.

Study populations and study designs. Three reviews®® *°8 1% restricted inclusion criteria to
studies that had enrolled only medical students or physicians-in-training. Other reviews also
included studies that enrolled, in addition to medical students and physicians-in-training, fully-
trained physicians, nurses, allied health professionals, and non-medical personnel. One review*!
included only randomized controlled trials, while other reviews included non-randomized
controlled trials and prospective trials in addition to randomized controlled trials.

Effectiveness of Simulation in Teaching Procedural Skills

Since the reviews often included a variety of studies, depending on the focus of the review,
each systematic review was further broken down by the number of studies which addressed the
effectiveness of simulation as an educational method (see Table 5 and Appendix F, Evidence
Table 14).

Table 5. Quantity and direction of evidence for effectiveness of simulation

Number of studies
which addressed

Number of reviews effectiveness of

which addressed simulation as an
Learning objectives learning objective educational method Direction of evidence
Psychomotor Skills 262931 158159 63 Favors simulation
Communication Skills 2158160 14 Favors simulation
Cognitive Skills 228199 37 Mixed results

Three reviews evaluated the effectiveness of virtual reality in teaching surgical skills. In
virtual reality, the surgical field is represented in three dimensions which may help in learning
more accurate surgical planning and procedures. One meta-analysis® found that training in a
virtual reality environment significantly decreases the total amount of time required for task
completion. There was also a trend toward a decreased error rate which did not reach a
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statistically significant level. Another systematic review® found four studies that evaluated the
role of virtual reality in training surgical techniques. Two studies in this review found
improvement in surgical skills after training with a virtual reality simulator while two other
studies found no significant improvement after training with virtual reality simulators. A third
systematic review®" found that trainees trained on computer simulation perform better than those
who received no training, however, studies found an inconsistent benefit of computer simulation
if simulation-trained students were compared with those who received standard training. This
systematic review found only one study in which computer simulation was found to be superior
to a physical training model. On the other hand, this review found that physical or model
simulation may be superior to no training and standard training as instructions from mentors or
manuals.

Video simulation was studied in one review.* Video simulation was not superior to standard
training or no training, and there was insufficient evidence to support the superiority of computer
simulation to video simulation.

One review™ evaluated the effectiveness of simulators for training in gastrointestinal
endoscopy and concluded that flexible sigmoidoscopy can be applied for clinical training of
residents and fellows for better patient comfort only. However, this review did not find enough
evidence to support the use of simulators for clinical training in gastrointestinal endoscopy to
improve clinical outcomes.

Another review™® found one study with a cross-over design that reported a better post-test
score (on a 22-object written test) of the anesthesia residents who were trained on a simulator as
compared to those who were not trained.

Effectiveness of Simulation in Teaching Physical Examination

Two systematic reviews evaluated the effectiveness of simulation in teaching physical
examination. One review™® found that use of standardized patients to teach breast examination to
medical students was associated with better performance in a clinical skills examination. This
review further found that use of standardized patients or breast examination models was
associated with improved ability of the students to detect breast lumps. The second review™®
found that use of a patient simulator was associated with improved practical skills as measured
on a post-test examination.

Effectiveness of Simulation in Teaching Communication Skills

Two reviews evaluated the effectiveness of simulation in teaching communication skills. One
review™® found that when students were taught communication skills by patients with cancer,
including training for giving bad news, students were more likely to respond empathetically to
patients and better able to communicate bad news than students who were not taught
communication skills by patients with cancer. This review further found that role-playing may be
important in teaching oncology-specific communication skills as well as in communicating bad
news. The second review™® found that use of standardized patients and role-play was effective in
teaching medical students smoking cessation counseling skills. This review further found that the
use of standardized patients in teaching tobacco cessation skills to medical students was
associated with increased confidence of students in their smoking cessation counseling skills.
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Effectiveness of Simulation in Knowledge Acquisition

We found two reviews?® **° that addressed the effectiveness of simulation in knowledge

acquisition. Hmelo®® found that computer assisted models are effective in teaching
pathophysiologic principles to medical students. The pooled effect size, which measures the
combined magnitude of the effect of intervention across 33 studies, was 0.63 for use of computer
assisted learning (in favor of simulation). One study included in Ravert™® looked at computer-
based trauma simulation to teach trauma management; individual-study effect sizes ranged from
-0.04 to 0.35 (did not favor simulation or were neutral). This review'* did not report on the
pooled effect size.

Features of High-Fidelity Simulators for Effective Learning

One review?’ systematically evaluated the features of high-fidelity simulators essential for
effective learning. This review found that the following features of a high-fidelity simulator were
important for effective learning: should provide feedback during learning experience, allow
repetitive practice, can integrate in overall curriculum, has increasing levels of difficulty, is
adaptable to multiple learning strategies, can allow clinical variation in a simulated environment,
provides controlled environment to make and detect mistakes without consequences, provides
individualized and standardized learning, defines outcomes clearly, and must have face validity-
realism of simulator.

Summary

Overall the direction of evidence points to the effectiveness of simulation training, especially
in psychomotor skills (e.g., procedures or physical examination techniques) and communication
skills, but the strength of the evidence was considered low, due to the small number of
appropriate studies, the scarcity of quantitative data, and other limitations. Several factors may
be responsible for the inadequate quality of evidence in support of this method. In our view the
most important factor is the lack of widely-accepted and standardized methods to quantify the
competency in procedural or communication skills. In addition, the high cost of simulation
methods and difficulty in introducing clinical realism in a simulated environment are other
factors that may be responsible for inadequate quality of evidence in this field.

Key Question 4: Which characteristics of the audience by
themselves or in combination with other characteristics
influence the effectiveness of certain educational
techniques?

Key Question 5: Which external factors by themselves or in

combination with other factors reinforce the effects of CME
in changing behavior?
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We sought to evaluate the impact of both internal audience characteristics and external
factors on the effectiveness of CME. Certain audiences may respond differently to an
educational intervention, and it would be important to determine the most effective means to
educate these subgroups. Specifically, we were interested in whether certain audience
characteristics, such as gender and years in practice, might influence the effectiveness of certain
educational techniques. Likewise, we wished to determine whether the presence of specific
external factors or incentives might affect the short-term and long-term outcomes of CME
activities. Both types of factors could impact future CME course design. Table 6 contains a list
of the relevant internal and external factors that we considered.

Table 6. Internal audience characteristics and external factors examined in the review

Internal Audience Characteristics External Factors
Age Regulation
Gender State licensing board

Professional boards
Hospital credentialing
External audits
Monetary/financial rewards
Academic advancement
Provision of tools

Public demand/expectations
CME credit

Practice setting

Years in practice

Specialty

Foreign vs. U.S. medical graduate
Country of practice

Personal motivation

Non-monetary rewards/motivations
Learning satisfaction

Knowledge enhancement

Audience Characteristics

Thirteen studies examined the influence of audience characteristics on the educational
intervention that was evaluated.>3 39361 6970798092101 105140161 1y oy one of these studies was
evaluation of these characteristics considered the primary goal of the paper.’®® Evidence Table
15 contains a description of the studies reviewed, grouped by the audience characteristic
examined. We excluded characteristics that were unique to individual outcome measures (e.g.,
Medicaid practice size, nursing home practice size) and instead focused on features of the
audience that were evaluated more frequently (see Table 6). We also specifically searched for
articles that described personal motivation factors (e.g., knowledge enhancement and non-
monetary rewards) in their analysis but could not find any.

Six studies examined the effect of years in practice on the educational intervention.
140 Beaulieu, et al. suggested that physicians with less than 11 years of experience ordered fewer
unnecessary screening tests than those with more experience, however, these results were not
stratified by the educational technique actually employed by individual physicians.**® Two other
studies suggested that physicians with greater experience who underwent educational
interventions had improvements in attitudes and self-reported practice behavior.>® However,
none of the studies examined revealed a relationship between years in practice and acquiring
knowledge, acquiring skills, or changing practice outcomes. Similarly, age had no influence on

ggeoouotcoemes of educational interventions in the 6 studies that reported on the effects of age.*
101 105 161

3353798092

Of the five studies®® > ° 8 ! that analyzed the effect of gender, only one showed a
significant association. Leopold, et al. showed that women improved more than men in
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confidence with an objective performance of knee joint injections after an educational
intervention consisting of printed material, hands-on instruction, or video instruction.®® Only one
paper described the influence of race on the effectiveness of the educational intervention.”
Grady, et al. suggested that non-whites who underwent a presentation on mammography
screening followed by cue enhancement (i.e., chart stickers and clinic posters) improved their
screening rates more than whites.” This study also suggested that the intervention had a greater
effect on solo practitioners compared to those in other practice settings. Three studies that
examined the influence of board certification on educational outcomes primarily focused on
internists and family practitioners and failed to show an association between certification and the
desired outcome.>® /9102

Conclusions and Limitations. We cannot reach definitive conclusions regarding the
influence of audience characteristics on the effectiveness of specific educational techniques due
to the heterogeneity of the educational interventions and characteristics examined. Furthermore,
there are very limited data regarding any specific characteristic and the overall quality of the
existing data on these questions are suboptimal.

External Factors

The literature is limited about the role of external factors, by themselves or in combination
with other factors, in reinforcing the effects of CME on changing behavior. Very few studies
explicitly stated that such factors were examined independently or collected data regarding these
factors. Only one study rigorously examined external factors as a primary outcome.” Grady et
al. studied whether token monetary rewards in addition to an educational intervention and chart
cues increased the rate of mammography referral. While chart cues were effective in increasing
mammogram referral and completion rates, the addition of a token monetary incentive provided
no added benefit.

The offering of CME credit would not intuitively appear to be an external motivating factor
for behavior change. Yet, two studies specifically examined the role of offering CME credit for
this purpose, so it was included in our analysis. Both of these studies looked at results in
association with earning CME credit for the educational activity.’®®**® Chassin and colleagues
examined in a subgroup analysis the effect of offering CME credit for attendance at educational
programs designed to decrease inappropriate x-ray pelvimetry rates in 64 study hospitals.*®
They found no significant difference among intervention participants with respect to the offering
of CME credit; both groups had a comparable decrease in pelvimetry use. Messina et al. found a
potential association of offering CME credit for a physician educational program with an
increase in the use of screening mammography in women who had never undergone
mammography, but it did not reach statistical significance. The trend did not hold true for
previous mammogram users.™>® These findings may be because CME credit may be an
inducement to attend a CME activity but may not be sufficient to engage the participant in active
learning.

Some CME courses utilize the signature of a “commitment-to-change” statement as an
external motivating factor to improve clinical outcomes. Two studies examined the effectiveness
of such a practice.’® '** Mazmanian and colleagues randomized 110 physicians to signature
versus non-signature groups. While they found that those expressing an intent to change were
more likely to change practice behavior (as documented by self-report on a follow-up survey),
the act of signing such a commitment-to-change statement had no effect.®* In a much smaller
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study of 16 physicians attending a geriatrics course, Pereles et al. found that the physicians who
were asked to make written commitments for practice changes (n=7) made more changes than
controls at both one and three months followup. The results are of unclear statistical significance
given the small study numbers.'®®

Conclusions and Limitations. There are several barriers to collecting data on external
factors. First, it is methodologically difficult to offer incentives (such as CME credit or financial
reward) in a controlled fashion. Second, most evaluation of external factors is based on self-
report. Finally, small study sizes often preclude a valid analysis of external factors in subgroup
analyses due to lack of adequate power. Consequently, it is difficult to draw conclusions
regarding the effectiveness of external factors in enhancing CME effects on behavior.

Key Question 6: What is the reported validity and reliability of
the methods that have been used for measuring the effects
of CME in terms of a) imparting knowledge, b) changing
attitudes, c) acquiring skills, d) changing practice behavior,
or e) changing clinical practice outcomes?

Background

Valid and reliable evaluation tools are necessary to demonstrate the effectiveness of CME
interventions. The validity of the evaluation method is “the degree to which the method truly
measures what it is intended to measure.”'* A valid evaluation method accurately measures
achievement of the stated objective of the educational intervention, whether it involves
knowledge, attitudes, skills, practice behaviors, or clinical outcomes. The reliability of the
evaluation method is “the consistency or reproducibility of measurements.”*! A reliable
evaluation method allows educators to have confidence in their assessments of learning across
multiple measurements. As one measurement expert emphasizes, “small amounts of unreliability
may cause misclassification errors and large score differences on retesting.”*®*

An evaluation method may be statistically reliable without being valid for the objective
intended by the investigators. However, a method cannot be valid without being reasonably
reliable. Thus, Downing argues that “reliability is a necessary but not sufficient condition for
validity, and reliability is a major source of validity for all assessments.”*%*

An educational study may employ a newly created evaluation method or one that previously
has been shown to be valid and/or reliable in another study population. The creation of a new
evaluation method consumes time and resources for pilot testing, cognitive testing, and
psychometric analyses to determine the validity and reliable of the new method. However, a
previously used method may not be a valid measure for a new educational intervention if it does
not map appropriately to the stated objective. Also, the reliability of a method changes as it is
applied in different populations and ideally should be re-measured each time.

Results

We found reports of the validity and/or reliability of at least one evaluation method in 46
out of 136 total articles (33.8 percent). Among these 46 articles, 11 reported on the validity
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and/or reliability of more than one method: eight studies described two methods;*? 43 48526072137

144 two studies described three methods;>®3* and one study described four methods.* Thus, 61
evaluation methods were accompanied by validity or reliability data. For the results below,
percentages are based on the total number of methods — rather than articles — since some articles
reported on multiple methods.

Among these 61 evaluation methods, 30 (49.2 percent) were drawn from previous studies
and 28 (45.9 percent) were created for the current studies. For 3 methods (4.9 percent), it was not
clearly reported whether the method was newly created or previously used. For 22 of the 30
previously used methods, the authors reported that reliability had been assessed: 13 within the
current study population, 8 within previous study populations, and 1 within current and previous
study populations. However, only 14 methods were presented with specific statistical data to
support this reliability. For 12 of the 30 newly created methods, the authors reported that pilot
and/or cognitive testing was performed.

Appendix F*, Evidence Table 16 presents the 61 evaluation methods, organized by type of
outcome.

Knowledge or cognitive skills were evaluated by 15 methods (24.5 percent).

Attitudes were evaluated by seven methods (11.5 percent). Two methods focused exclusively
on attitudes, while five methods evaluated a combination of attitudes and knowledge / cognitive
skills.

Skills (communication, psychomotor, or procedural) were evaluated by 11 methods (18.0
percent). One method evaluated physical exam skills in an educational setting. A combination of
skills (communication, psychomotor, or procedural) and practice behaviors were measured by 10
methods, using standardized patients to visit physicians at their practice setting or analyzing
interactions with real patients.

Practice behaviors (without clinical outcomes) were evaluated by 20 methods (32.8 percent).
Seven methods used self-report by physicians of their practice behaviors. Three methods used
patients’ report of their physicians’ behaviors in their medical care. Ten used chart review of
medical records and/or claims data.

Clinical outcomes (with or without practice behaviors) were evaluated by 8 methods (13.1
percent). Two studies used chart review. One used reports by patients or families of their
attitudes. One study used patient satisfaction. Two studied patient reports of their own behavior
— including medication adherence and participation in preventive screening — as the outcome.
One study used patients’ reports of preventative services provided by their physicians. Three
used measures of the patient’s health.

The following articles provide notable examples for reporting of the validity or reliability of
educational outcome measures:

e Knowledge or cognitive skills: Fordis et al™ describes the development of a knowledge test
for cholesterol management, including: content validation by experts; description of the test
and response options; piloting and item number reduction; and high internal consistency
reliability (Cronbach alpha = 0.79).

e Attitudes: Mann et al®? describes the development of a knowledge and attitudes test about
cholesterol management, including: content validation by experts; need for >90 percent
agreement on question inclusion and consistency; description of the test and response

42
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" Appendixes cited in this report are provided electronically at http://www.ahrg.gov/clinic/tp/cmetp.htm
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options; pilot testing with internal consistency testing in the pilot population (KR20 = 0.60);
and test-retest reliability analysis using control group test scores.

e Skills (communication, psychomotor, or procedural): Roter et al®** describes a coding system
to rate physicians’ proficiency in managing standardized patients’ emotional distress,
including: blinding of coders; dichotomous coding system; and internal consistency
reliability (Cronbach alpha = 0.20-0.62 for shorter scales, 0.76-0.81 for longer scales, and
0.62 for overall score).

e Practice behaviors: Sibley et al**® describes chart abstraction for quality of care, including:
content validity of pre-determined criteria by experienced clinicians; rating system; training
of blinded nurse-abstractors; and high interrater and intrarater reliability (kappa >0.8).

e Clinical outcomes: Roter et al** describes use of the General Health Questionnaire-28 to
detect emotional distress in patients, including: citation of original source for this previously
validated questionnaire; repeated reliability testing with the study population, yielding high
internal consistency (Cronbach alpha = 0.90-0.92).

Table 7 presents the number of evaluation methods for each type of validity or reliability, as
well as tallies for each type of outcome within each validity or reliability. Of note, methods may
capture more than one type of outcome and may be repeated in more than one column for each
row. Of 61 evaluation methods with validity or reliability reported, 16 (26 percent) included
descriptions of validity alone, 29 (48 percent) included descriptions of reliability alone, and ten
(16 percent) had descriptions of both validity and reliability. For six methods (10 percent), the
methods were described as valid and/or reliable, but the specific type of validity or reliability
was not reported.

Validity was reported for 31 of 61 evaluation methods (50.8 percent). Content validity was
reported for 16 methods. The specific “experts” who reviewed the assessment were reported for
11 of these 15 methods. Concurrent criterion validity was reported for 8 methods. Predictive
criterion validity was reported for only 1 method, which involved a comparison between
physicians’ reports of asthma management behaviors and patients’ reports of physician
behaviors. Construct validity was reported for 5 methods, usually through “known-group
validity” (establishing construct validity by demonstrating better scores among those with higher
levels of training or clinical experience). High statistical validity was only demonstrated for two
methods.”?**" Five methods were described as valid without specific details. Thus, the vast
majority of CME studies offered no or limited psychometric data for the validity of their
evaluation methods.

Reliability was reported for 43 of 61 evaluation methods (70.5 percent). Internal consistency
reliability was reported for 19 methods, including 13 learner instruments, 1 observer instrument
for audio-taped interactions, 1 standardized patient instrument, and 3 clinical patient instruments.
Inter-rater reliability was reported for 16 methods, including 9 medical data abstractions and 6
skills assessments. Intra-rater reliability was assessed for 2 medical data abstraction studies.
Equivalence reliability was reported for 4 methods, and test-retest reliability for 5 methods. Four
methods were described as reliable without specific details. When reported, statistical tests
yielded primarily modest evidence of reliability based on Cronbach-alpha, Kappa, or correlation
statistics.
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Conclusions

e Forty-six of 136 articles (34 percent) reported the validity and/or reliability of at least one
evaluation method for assessing the effectiveness of CME.

e Thirty methods were drawn from previous studies, and 28 were created for the current
studies. For 3 methods, the source was unclear. Authors did not commonly report reliability
testing within the new study population for methods found to be reliable in other populations.

e The most common type of outcome evaluated by valid and/or reliable evaluation methods
involved practice behaviors, for 20 out of 61 methods (34 percent).

e Of 61 evaluation methods with validity or reliability reported, 16 (26 percent) included
descriptions of validity alone, 29 (48 percent) included descriptions of reliability alone, and
ten (16 percent) had descriptions of both validity and reliability. For six methods (10
percent), the methods were described as valid and/or reliable, but the specific type of validity
or reliability was not reported.

e Among these 61 methods, content validity was the most commonly reported type of validity
(26 percent).

e Among these 61 methods, internal consistency (31 percent) and inter-rater (28 percent) were
the most common types of reliability reported.

Although many studies of the effectiveness of CME have considered the validity or
reliability of their evaluation methods, relatively few studies have used methods that have strong
evidence of both construct and criterion validity. In addition, relatively few studies have used
evaluation methods that have strong evidence of each of the specific types of reliability (internal
consistency, inter-rater, intra-rater, equivalence, and test-retest). We therefore conclude that the
overall strength of evidence on the effectiveness of CME is limited by weaknesses in the
evaluation methods that have been used. To strengthen the evidence base on the effectiveness of
CME, it will be necessary to commit additional resources to the development of valid and
reliable evaluation methods. This may be quite challenging because of the limited resources that
generally are available to clinician-educators. Where appropriate, educators may save time and
resources by using previously validated and reliable methods, but they must demonstrate the
validity of these methods for their specific educational outcomes and the reliability of these
methods for their particular study populations.
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Table 7. Number of methods evaluated for each type of validity or reliability, organized by outcome type

Type of Definition* # of Knowledge | Attitudes’ Skills Practice Clinical
Validity Methods| or cognitive (communication Behaviors' | Outcomes’
skills or psychomotor)Jr
Content Degree to which an instrument accurately 16 #1 32363540 1 35153 0 2> 138 0
represents the skill or characteristic it is 4246 48 51-54 57
designed to measure, based on people’s 85142
experience and available knowledge
Concurrent Degree to which an instrument produces the 8 1 1% 1% i
criterion same results as another accepted or proven 144
instrument that measures the same variable
Predictive Degree to which a measure accurately predicts 1 0 0 0 17 0
criterion expected outcomes
Construct Degree to which an instrument measures the 5 3FEH 0 0 2> 1 0
theoretical construct it intends to measure
Type of Definition # of Knowledge | Attitudes’ Skills Practice Clinical
Reliability Methods| or cognitive (communication Behaviors' | Outcomes’
skills or psychomotor)’
Internal How well items reflecting the same construct 19 300424548 | @A ATDZDIDS [ 5328 it I i
consistency | yield similar results ;‘z 5253556364 | 6264 84
Inter-rater Degree to which measurements are the same 16 1% 0 g2 PO B EE 138 140 5242 10BAES 1 9132137
when obtained by different persons 108118132 134
136 138 140 144
Intra-rater Degree to which measurements are the same 2 0 0 0 278 1% 0
when repeated by the same person
Equivalence | Degree to which alternate forms of the same 4 3t 0 0 1> 0
measurement instrument produce the same
results
Test-retest Degree to which the same test produces the 5 373 2% 0 3753 0
same results when repeated under the same
conditions
Val|d|ty not 4 0 172 332 4372 332 12121 181
specifically
reported
Reliability: 5 0 0 Tk 2 i
not
specifically
reported

*Definitions were obtained from Reed, et al.**
T Methods referenced may target more than one type of outcome and are listed under each applicable column.
* Two assessment methods within the same article.
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Chapter 4. Discussion

Conclusions

We conducted a systematic review of the medical literature to evaluate the effectiveness of
CME in improving knowledge, attitudes, skills, physician behavior and clinical outcomes.
Overall, despite the generally low quality of the evidence, most of the studies reviewed suggest
that CME is effective, at least to some degree, in not only achieving, but also in maintaining the
objectives studied. Despite the wide variety of CME techniques, media, exposures used, and
despite the heterogeneity of the studies reviewed, we found common themes among studies
which applied across objectives. For example, when assessing the effectiveness of CME across
domains, print media seem to be less effective than live media, and multimedia generally seem to
be more effective than single media. In addition, interactive techniques seem to be more
effective than non-interactive ones, and multiple exposures to the CME activity seem to be more
effective than single exposure. Thus, the evidence supports consideration of these attributes of
effective educational interventions when designing a CME course.

To ascertain whether broader lessons could be drawn from the non-CME medical education
realm, we evaluated the effect of simulation methods in medical education by conducting a
review of systematic reviews. Although we found that simulation training generally was
effective, especially in the dissemination of psychomotor skills (e.g., procedures or physical
examination techniques), studies which examined simulation did not review outcomes along the
entire continuum of domains (i.e., knowledge through clinical outcomes), and were
heterogeneous enough that few other conclusions could be drawn.

We also studied whether certain internal (audience) and external characteristics or factors,
special to the environment, the participants or the course, may affect the effectiveness of CME.
We found that the small and heterogeneous studies available did not allow us to reach definitive
conclusions regarding the influence of audience characteristics or external factors on the
effectiveness of CME. This is an area where further study might yield useful results in asking
whether it might be important to marry the CME activity offered with those particular
characteristics which might enhance its effectiveness and value.

Limitations

This evidence report has a number of limitations. First, the heterogeneous nature of the
studies inhibits a quantitative summary of the effectiveness of CME. There is a lack of
standardization of the definition of CME or associated performance improvement. The
educational interventions studied targeted different types of audiences, using multiple types of
objectives, across diverse content areas. Thus, comparing the effectiveness of educational
methods and techniques across studies is challenging. Even if multiple studies shared
comparable objectives, we found that authors did not use standardized reporting of results — such
as effect sizes — prohibiting a quantitative meta-analysis of the results. Given these limitations,
we had to pursue a qualitative synthesis of the available data.

Second, the generally low quality of study designs limits our ability to draw firm conclusions
about the effectiveness of CME. Although we limited the review to studies with comparison
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groups, including a large number of randomized control trials, many studies lacked adequate
descriptions of randomization methods or techniques for adjusting for baseline group differences.
Moreover, too many of the articles we studied were published with comparison groups but did
not have a control group, which did not allow us to evaluate effectiveness. In addition, only one-
fifth of the studies described blinding of those evaluating the outcomes, leaving open the
potential for biased assessment.

Third, the quality of reporting was variable. Authors rarely described the study design and
the interventions in enough detail to allow reproducibility. In particular, studies rarely described
specific learning objectives, prohibiting assessment of whether objectives matched appropriately
to the evaluation methods/outcomes.

Fourth, the lack of valid and reliable CME evaluation tools leaves open the possibility of
overestimation or underestimation of the effectiveness of CME. Most studies lacked
psychometric data regarding their evaluation methods. Thus, the evaluation methods may not
have truly assessed the outcomes targeted by the educational interventions. In addition,
evaluation methods with poor reliability may fail to detect actual improvements in outcomes.

Fifth, our search strategy may be subject to some publication bias. Our search was limited to
published English-language articles about educational studies within the United States and
Canada. Our review does not include studies from other countries where high quality CME
studies have been conducted. As indicated in the Methods chapter, this methodological choice
was made because the medical education systems in other countries are very different from the
system in the United States, thereby limiting the applicability of such studies to CME in the
United States. Also, educational studies with negative findings are less likely to be published,
potentially leading to overestimation of the effectiveness of CME.

Sixth, there is a lack of standardization of approaches to CME research in general, i.e., no
Phase 1, Phase 2, Phase 3-like process that crafts an organized approach to how aims are set up
and how comparative groups are organized. This includes the lack of standardization for
definitions of controls.

Seventh, there is general lack of standardization of terminology related to media, techniques,
exposure volume, etc, which makes studying the impact of different methods, techniques,
exposures etc. on the effectiveness of CME difficult.

Finally, several limitations were specific to particular key questions:

For Key Questions 1 and 2, this report does not systematically review the effectiveness of
quality improvement interventions. Although we included quality improvement studies if they
included a physician education component, our search strategy did not systematically target all
quality improvement studies. Thus, we cannot draw definitive conclusions comparing the
effectiveness of physician education in quality improvement interventions versus quality
improvement interventions more generally.

Moreover, our conclusions are limited secondary to the heterogeneity of studies included
along multiple domains. In addition, many of the studies lacked a clear control group, which did
not allow effectiveness of CME to be determined, but only different effectiveness across
different interventions.

For Key Question 3, conclusions are limited due to the weaknesses of the systematic reviews
available, the poor quality of many of the included studies, the heterogeneity of included studies,
and the rapidly evolving nature of computerized simulation.

For Key Questions 4 and 5, there was lack of standard definitions of internal and/or external
factors that might impact CME. In addition, conclusions are limited due to small sample sizes
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prohibiting analysis based on within-group characteristics and infrequent collection of data on
external and internal motivating factors. In addition, lack of standardization of tools to assess the
efficacy of CME inhibited our ability to draw firm conclusions.

For Key Question 6, conclusions are limited due to inconsistent reporting of validity and
reliability for evaluation methods drawn from previous studies; we may have missed some valid
or reliable evaluation methods that were not described as “valid” or “reliable” and for which
psychometric data was not reported.

Additional limitations for Key Question 3 include:

a) With the exception of Hmelo,?® these reviews were quite recent (2002-2006), and point to
evolving educational methods. Virtual reality in 2001 may be difficult to compare to
virtual reality in 2006. The computer assisted instruction described in the review by
Hmelo? is already dated.

b) No review included tests for publication bias, which would be highly anticipated with any
new technology.

c) Simulation can include a variety of tasks and procedures, with varying lengths and
complexities. Some studies included partial task simulators with complex surgical and
endoscopic procedures; pooling such disparate skills may be inappropriate.

d) One of the major advantages of simulation over standard medical education training for
procedures should be the opportunity to practice and receive feedback in a shorter period
of time. No study explored this important contributor to effectiveness, i.e., the frequency
and intensity of the simulation method and whether there is a “dose-response” effect with
the use of simulation and the outcome of clinical skills competence. This aspect was
assessed by a systematic review published after our literature search which found an
association between hours of practice on high-fidelity simulators and standardized
learning outcomes.'®®

e) There is no consensus on the appropriate outcome measures for effectiveness of
simulation. Haque,® Sutherland,® Gerson,* Aucar,?® and Issenberg?’ all included
validity studies within their reviews, but heterogeneity of tasks and simulators again
makes it difficult to pool results.

f) Although nearly every review included a careful description of search methodology, most
fell short in nearly every quality measure of a systematic review. The exception,
Issenberg?’ is an example of a high quality systematic review of an educational topic; the
authors unfortunately did not address the outcome of interest to Key Question 3.

g) For Key Question 3, systematic reviews that addressed the use of simulation in CME
educational activities were excluded as this aspect was covered by our other Key
Questions. It is possible that systematic reviews of the efficacy of simulation in CME
activities may reach a different conclusion.

Future Research Implications

We believe that assessing those factors that make CME more or less effective will be
important for the planning of effective CME activities in the future. Although the overall quality
of the studies was low, there were a few important trends. CME appears to be generally effective
not only in the acquisition or achievement of knowledge, attitudes, skills, behaviors, and clinical
practice outcomes, but also in their retention, and there are certain techniques, methods or
exposures which seemed to be better than others. Unfortunately, most studies did not describe
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multiple evaluation points after the intervention, which did not allow us to determine at what
point the CME effect, when persistent, became extinguishable and might have needed
reinforcement. To enable future systematic reviews of CME, study researchers should refer to an
excellent review by Reed et al, which summarizes guidelines for standardization in the conduct
and reporting of educational interventions.™

Simulation, as a teaching tool, has the potential to affect patient safety and clinical outcomes,
but no study included in this review used a patient-based clinical outcome as a measure of
effectiveness. Future research should seek to determine the impact of simulation in improving
clinical outcomes.

We believe that educators should develop strategies for identifying and prioritizing the gaps
in our knowledge about CME that should be the focus of additional research. Future research
should include high quality randomized controlled studies of CME with clear intervention and
control groups and measurement of effectiveness at multiple points post-intervention. Such
studies should focus on high priority areas given the resource constraints that educators typically
face in conducting research on CME. Educators will need to use a variety of study designs,
including qualitative research methods, because it will not be feasible to perform randomized
controlled trials on many of the issues. Indeed, it will be difficult to rely too heavily on
randomized controlled trials given the difficulty of creating and maintaining effective control
groups.

To advance research on CME, leaders in medical education could develop a national agenda
on what is needed to improve the effectiveness of CME. Such an agenda should include a clear
definition of what constitutes CME. For example, whether quality improvement or practice
improvement alone should have been included in our evaluation presented a dilemma. We
decided that there needed to be a well-defined educational intervention for us to include quality
improvement or practice improvement studies in our review of the effectiveness of CME. The
agenda for future research should include development of more standardized approaches to the
description of CME interventions, media, techniques, and exposure volumes. Ideally, the agenda
would be based on a sound conceptual model of what influences the effectiveness of CME,
including participating physician perspectives. Given the large amount of time, effort and money
invested in CME, it seems reasonable to invest in a national consensus conference that could
help to lay the foundation for a comprehensive research agenda for CME. In addition, greater
resources should be devoted to funding educational researchers to design higher quality CME
studies as well as the tools to evaluate CME outcomes.
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Appendix C: Detailed Electronic Database Search Strategies

Detailed Electronic Database Search Strategies for Primary Literature

on Effectiveness of Continuing Medical Education

MEDLINE Strategy

Terms

Returns

(((("Education, Continuing"[MeSH] OR "Education, Medical"[MeSH]) NOT ("Education,
Dental, Continuing”[MeSH] OR "Education, Nursing, Continuing"[MeSH] OR "Education,
Pharmacy, Continuing”"[MeSH] OR "Education, Medical, Undergraduate"[MeSH] OR
"Internship and Residency"[MeSH]) OR (“continuing medical education"[tiab] OR CME([tiab])
OR ((educat*[tiab] OR train*[tiab] OR curriculum[tiab]) AND (physician* OR Family
practi*[tiab] OR Family medicine[tiab] OR General practi*[tiab] OR internist*[tiab] OR
Surgeon*[tiab] OR Primary care[tiab] OR Allergist*[tiab] OR Immunologist*[tiab] OR
Anesthesiology*[tiab] OR Dematolog*[tiab] OR Emergency medicine[tiab] OR Forensic
medicine[tiab] OR Hospitalist*[tiab] OR Internal medicine[tiab] OR Cardiolog*[tiab] OR
Endocrinolog*[tiab] OR Gastroenterolog*[tiab] OR Hematolog*[tiab] OR Oncolog*[tiab] OR
Nephrolog*[tiab] OR Pulmonolog*[tiab] OR Rhematolog*[tiab] OR Neurolog*[tiab] OR
Patholog*[tiab] OR Pediatric*[tiab] OR Psychiatr*[tiab] OR Radiolog*[tiab] OR
Obstetrician*[tiab] OR Gynecolog*[tiab]))) AND (behav*[tiab] OR practice*[tiab] OR
evaluat*[tiab] OR assess*[tiab] OR learn*[tiab] OR skill*[tiab] OR outcome*[tiab] OR
effective*[tiab] OR analy*[tiab] OR intervention*[tiab] OR examin*[tiab])) NOT (dental*[tiab]
OR dentist*[tiab] OR student*[tiab] OR undergraduate*[tiab] OR athlet*[tiab])) AND
English[lang] NOT (animal[mh] NOT human [mh]) AND (1981:2006[dp]) NOT (review[pt] OR
meta-analysis[pt] OR editorial[pt] OR comment[pt] OR letter[pt])

38174

EMBASE Strategy

(((("'medical education':de) NOT (‘clinical supervision':de OR 'dental education':de OR
'medical school':de OR "physician assistant education':de OR 'residency education':de)) OR
(‘continuing medical education':ti,ab) OR cme:ti,ab OR ((educat*:ti,ab OR train*:ti,ab OR
curriculum:ti,ab) AND (physician*:ti,ab OR (family:ti,ab AND practi*:ti,ab) OR (family:ti,ab
AND medicine:ti,ab) OR (general:ti,ab AND practi*:ti,ab) OR internist*:ti,ab OR
surgeon*:ti,ab OR (primary:ti,ab AND care:ti,ab) OR allergist*:ti,ab OR immunologist*:ti,ab
OR anesthesiolog*:ti,ab OR dermatolog*:ti,ab OR (emergency:ti,ab AND medicine:ti,ab) OR
(forensic:ti,ab AND medicine:ti,ab) OR hospitalist*:ti,ab OR (internal:ti,ab AND
medicine:ti,ab) OR cardiolog*:ti,ab OR endocrinolog*:ti,ab OR gastroenterolog*:ti,ab OR
hematolog*:ti,ab OR oncolog*:ti,ab OR nephrolog*:ti,ab OR pulmonolog*:ti,ab OR
rhemaolog*:ti,ab OR neurolog*:ti,ab OR patholog*:ti,ab OR pediatric*:ti,ab OR
psychiatr*:ti,ab OR radiolog*:ti,ab OR obstetric*:ti,ab OR gynecolog*:ti,ab))) AND
(behav*:ti,ab OR practice*:ti,ab OR evaluat*:ti,ab OR assess*:ti,ab OR learn*:ti,ab OR
skill*:ti,ab OR outcome*:ti,ab OR effective*:ti,ab OR analy*:ti,ab OR intervention*:ti,ab OR
examin*:ti,ab)) NOT (dental*:ti,ab OR dentist*:ti,ab OR student*:ti,ab OR undergraduate*:ti,ab
OR athlet*:ti,ab) AND [English])/lim NOT ([animals]/lim NOT [humans]/lim) AND [1981-
2006]/py NOT ([conference paper]/lim OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR
[note]/lim OR [review]/lim)

44765
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Appendix C: Detailed Electronic Database Search Strategies

The Cochrane Central Register of Controlled Trials (CENTRAL)

(((((Continuing medical education):ti,ab,kw OR (CME):ti,ab,kw) OR ((educat*
OR train* OR curriculum):ti,ab,kw NEAR (physician* OR Family practi* OR
Family medicine OR General practice OR internist* OR Surgeon* OR Primary
care OR Allergist OR Immunologist OR Anesthesiolog* OR Dematolog* OR
Emergency medicine OR Forensic medicine OR Hospitalist* OR Internal
medicine OR Cardiolog* OR Endocrinolog* OR Gastroenterolog* OR
Hematolog* OR Oncolog* OR Nephrolog* OR Pulmon* OR Rhematolog* OR
Neurolog* OR Patholog* OR Pediatric* OR Psychiatr* OR Radiolog* OR
Obstetrician* OR Gynecolog*):ti,ab,kw)) AND (behav* OR evaluat* OR
assess* OR learn* OR skill* OR outcome* OR effective* OR analy* OR
examin* OR intervention*):ti,ab,kw) NOT (dental* OR dentist* OR student*
OR undergraduate* OR athlet*):ti,ab,kw), LIMIT DATE RANGE from 1981 to
2006

1843

PsycINFO

(((((MM "Continuing Education” OR MM "Inservice Training" OR MM
"Medical Education™) NOT (MM "Medical Internship” OR MM "Medical
Residency™)) OR (TI “continuing medical education” OR TI "CME" OR AB
“continuing medical education” OR AB "CME") OR ((AB educat* OR AB
train* OR AB curriculum) AND (AB physician* OR AB Family practi* OR AB
Family medicine OR AB General practi* OR AB internist* OR AB Surgeon*
OR AB Primary care OR AB Allergist OR AB Immunologist OR AB
Anesthesiology* OR AB Dematolog* OR AB Emergency medicine OR AB
Forensic medicine OR AB Hospitalist* OR AB Internal medicine OR AB
Cardiolog* OR AB Endocrinolog* OR AB Gastroenterolog* OR AB
Hematolog* OR AB Oncolog* OR AB Nephrolog* OR AB Pulmonolog* OR
AB Rhematolog* OR AB Neurology* OR AB Patholog* OR AB Pediatric* OR
AB Psychiatr* OR AB Radiolog* OR AB Obstetrician* OR AB Gynecolog*)))
AND (AB behav* OR AB evaluat* OR AB assess* OR AB learn* OR AB skill*
OR AB outcome* OR AB effective* OR AB analy* OR AB examin*)) NOT
(AB dental* OR AB dentist* OR AB student* OR AB undergraduate* OR AB
athlet*)) AND (LA English NOT (PO animal NOT PO human) AND DT
198101-200602 NOT (PZ abstract collection OR PZ bibliography OR PZ
column/opinion OR PZ comment/reply OR PZ editorial OR PZ
erratum/correction OR PZ letter OR PZ obituary OR PZ all chapters OR PZ
original chapter OR PZ reprinted chapter OR PZ reprinted journal article OR PZ
publication information OR PZ review)) [FURTHER LIMITED TO ALL
JOURNALS]

8738
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ERIC

(((((MM "Continuing Education” OR MM "Inservice Training” OR MM
"Medical Education™) NOT (MM "Medical Internship” OR MM "Medical
Residency")) OR (TI “continuing medical education” OR Tl "CME" OR AB
“continuing medical education” OR AB "CME") OR ((AB educat* OR AB
train* OR AB curriculum) AND (AB physician* OR AB Family practi* OR AB
Family medicine OR AB General practi* OR AB internist* OR AB Surgeon*
OR AB Primary care OR AB Allergist OR AB Immunologist OR AB
Anesthesiology* OR AB Dematolog* OR AB Emergency medicine OR AB
Forensic medicine OR AB Hospitalist* OR AB Internal medicine OR AB
Cardiolog* OR AB Endocrinolog* OR AB Gastroenterolog* OR AB
Hematolog* OR AB Oncolog* OR AB Nephrolog* OR AB Pulmonolog* OR
AB Rhematolog* OR AB Neurology* OR AB Patholog* OR AB Pediatric* OR
AB Psychiatr* OR AB Radiolog* OR AB Obstetrician* OR AB Gynecolog*)))
AND (AB behav* OR AB evaluat* OR AB assess* OR AB learn* OR AB skill*
OR AB outcome* OR AB effective* OR AB analy* OR AB examin*)) NOT
(EL "Early Childhood Education™ OR EL "Preschool Education” OR EL
"Elementary Secondary Education” OR EL "Elementary Education” OR EL
"Primary Education” OR EL "Adult Basic Education” OR EL "Intermediate
Grades” OR EL "Secondary Education” OR EL "Middle Schools” OR EL
"Junior High Schools" OR EL "High Schools" OR EL "High School
Equivalency Programs™ OR EL "Postsecondary Education™ OR EL "Two Year
Colleges™)) AND (LA English AND DT 198101-200602 AND PT Journal
Article NOT (PO animal NOT PO human))

2002
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Detailed Electronic Database Search Strategies for Systematic
Reviews on Effectiveness of Simulation Techniques in Medical

Education

MEDLINE Strategy

Terms

Returns

(((“Education, Medical”’[MeSH] OR ((educat*[tiab] OR train*[tiab] OR
curriculum(tiab]) AND (medical*[tiab] OR resident*[tiab] OR residenc*[tiab]
OR physician*[tiab] OR surgery[tiab] OR surgeon*[tiab] OR surgical*[tiab]))))
AND (“Patient Simulation”[MeSH] OR Computer Simulation[MeSH] OR
Manikins[MeSH] OR simulation*[tiab] OR simulat*[tiab] OR mannikin[tiab]
OR manikin[tiab] OR mannequin*[tiab] OR virtual[tiab] OR computer-
based[tiab] OR “standardized patient”[tiab] OR “standardized patients”[tiab]))
AND ((review[tiab] or review[pt] or meta-analys*[tiab] or meta-analysis[pt])
AND English[lang] NOT (letter[pt] or comment[pt] or editorial[pt])) NOT
(animal[mh] NOT human [mh]) AND (""1990/01/01"[pdat] : "2006/02/28"[pdat])

466

EMBASE Strategy

(((("'medical education'/exp) NOT (‘clinical supervision'/exp OR 'dental
education'/exp OR 'physician assistant education'/exp)) OR
((educat*:ti,ab OR train*:ti,ab OR curriculum:ti,ab) AND (medical*:ti,ab
OR resident™:ti,ab OR residenc*:ti,ab OR surgery:ti,ab OR surgical*:ti,ab OR
physician®*:ti,ab OR (family:ti,ab AND practi*:ti,ab) OR (family:ti,ab AND
medicine:ti,ab) OR (general:ti,ab AND practi*:ti,ab) OR internist*:ti,ab
OR surgeon¥*:ti,ab OR (primary:ti,ab AND care:ti,ab) OR allergist*:ti,ab
OR immunologist*:ti,ab OR anesthe*:ti,ab OR anaesthe*:ti,ab OR
dermatolog™*:ti,ab OR (emergency:ti,ab AND medicine:ti,ab) OR
(forensic:ti,ab AND medicine:ti,ab) OR hospitalist*:ti,ab OR
(internal:ti,ab AND medicine:ti,ab) OR cardiolog*:ti,ab OR
endocrinolog¥*:ti,ab OR gastroenterolog*:ti,ab OR hematolog*:ti,ab OR
oncolog¥*:ti,ab OR nephrolog*:ti,ab OR pulmonolog*:ti,ab OR
rhemaolog*:ti,ab OR neurolog*:ti,ab OR patholog>*:ti,ab OR
pediatric*:ti,ab OR psychiatr*:ti,ab OR radiolog¥*:ti,ab OR
obstetric*:ti,ab OR gynecolog¥*:ti,ab))) AND (‘skill'/exp OR 'simulator'/exp
OR 'simulation'/exp OR 'virtual reality'/exp OR simulation*:ti,ab OR
simulat*:ti,ab OR mannikin:ti,ab OR manikin:ti,ab OR mannequin*:ti,ab OR
virtual:ti,ab OR computer-based:ti,ab OR (standardized:ti,ab AND
patient*:ti,ab))) AND (review:ti,ab,it OR 'meta analysis':ti,ab,it OR
metaanalysis:ti,ab,it) NOT (letter:it OR comment:it OR editorial:it OR
‘conference paper':it OR erratum:it OR note:it) AND [English]/lim NOT
([animals}/lim NOT [humans]/lim) AND [1981-2006]/py
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The Cochrane Database of Systematic Reviews and the Cochrane
Database of Abstracts of Reviews of Effects (DARE)

(Simulation or simulator or manikin or mannikin or mannequin or virtual or 3
computer-based or “standardized patient” or "standardized patients™) AND
education in title, abstract or keywords restricted to reviews
PsycINFO
((((MM "Medical Education™) OR ((AB educat* OR AB train* OR AB 34

curriculum) AND (AB physician* OR AB Family practi* OR AB "Family
medicine” OR AB General practi* OR AB internist* OR AB Surgeon* OR AB
"Primary care” OR AB Allergist OR AB Immunologist OR AB Anesthesiolog*
OR AB Dematolog* OR AB "Emergency medicine” OR AB "Forensic
medicine” OR AB Hospitalist* OR AB "Internal medicine” OR AB Cardiolog*
OR AB Endocrinolog* OR AB Gastroenterolog* OR AB Hematolog* OR AB
Oncolog* OR AB Nephrolog* OR AB Pulmonolog* OR AB Rhematolog* OR
AB Neurolog* OR AB Patholog* OR AB Pediatric* OR AB Psychiatr* OR AB
Radiolog* OR AB Obstetrician* OR AB Gynecolog* OR AB Medical OR AB
resident* OR AB residenc* OR AB surgery OR AB surgical*))) AND (MM
"Simulation™ or MM "Virtual Reality" or MM "Human Machine Systems" or AB
"simulation” or AB simulat* or AB manikin or AB mannikin or AB mannequin
or AB virtual or AB "standardized patient” or AB "standardized patients")) AND
(LA English NOT (PO animal NOT PO human) AND DT 199001-200602 NOT
(PZ abstract collection OR PZ bibliography OR PZ column/opinion OR PZ
comment/reply OR PZ editorial OR PZ erratum/correction OR PZ letter OR PZ
obituary OR PZ all chapters OR PZ original chapter OR PZ reprinted chapter
OR PZ reprinted journal article OR PZ publication information))) AND (PZ
review OR AB review OR AB meta-analys*)
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ERIC

((((DE "Medical Education™) OR ((AB educat* OR AB train* OR AB
curriculum) AND (AB physician* OR AB "Family practice” OR AB "Family
practitioner” OR AB "Family medicine” OR AB "General practice” OR AB
"General practitioner" OR AB internist* OR AB Surgeon* OR AB "Primary
care” OR AB Allergist OR AB Immunologist OR AB Anesthesiolog* OR AB
Dematolog* OR AB "Emergency medicine” OR AB "Forensic medicine" OR
AB Hospitalist* OR AB "Internal medicine™ OR AB Cardiolog* OR AB
Endocrinolog* OR AB Gastroenterolog* OR AB Hematolog* OR AB Oncolog*
OR AB Nephrolog* OR AB Pulmonolog* OR AB Rhematolog* OR AB
Neurolog* OR AB Patholog* OR AB Pediatric* OR AB Psychiatr* OR AB
Radiolog* OR AB Obstetrician* OR AB Gynecolog* OR AB Medical OR AB
resident* OR AB residenc* OR AB surgery OR AB surgical*))) AND (DE
"Simulation™ or DE "Virtual Reality” or AB "simulation™” or AB simulat* or AB
manikin or AB mannikin or AB mannequin or AB virtual or AB "standardized
patient” or AB "standardized patients™)) AND (LA English AND DT 198101-
200602 AND PT Journal Article NOT (PO animal NOT PO human))) AND (AB
review* OR AB meta-analys* OR TI review* OR TI meta-analys*)
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Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006
State: Excluded, Level: 1

KQ4&5 Form

[ Save to finish later ] | Submit Data |
KQ 4 & 5 Outcomes Form

Audience Characteristics & External Factors Analysis

Please complete this form for ALL included articles.

1. Was an analysis performed to examine which audience characteristics (e.g., age, gender, specialty) or external factors (e.g.,
regulatory factors, incentives, audits) by themselves or in combination influence the effectiveness of certain educational
techniques? (Check all that apply.)

|: Audience characteristics (Continue)
|: External factors (Continue)

|: Neither (Please do NOT fill out remainder of form. Hit Submit.)
2. Was a primary goal of the study or was a subgroup analysis performed to examine which audience characteristics by
themselves or in combination influence the effectiveness of certain educational techniques?

C\- Yes
C\- No

Clear Selection
3. Was a primary goal of the study or was a subgroup analysis performed to examine which external factors by themselves
or in combination reinforce the effects of CME in changing behavior?

'i':; Yes
'i:f No
Clear Selection
4. Was the data adjusted for: (Check all that apply)
|: Age
|: Gender
|: Practice setting
|: Years in practice
|: Personal motivation
|: Specialty
|: Non-monetary rewards/motivations
|: Learning satisfaction
|: Knowledge enhancement
|:Years from medical school graduation
|: Foreign medical graduate vs. US graduate

|: Country of practice

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1... 09/21/2006
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|: Regulation

|: State licensing board

|: Professional boards

|: Hospital credentialing

|: External audits

|: Monetary/financial rewards
|: Academic advancement
|: Provision of tools

|: Public demand/patient expectations
|: Other (specify:)

[ other (specify:)

|: Other (specify:)

|: Other (specify:)

|: Other (specify:)

|: Other (specify:)

|: Other (specify:)

|: Other (specify:)

|: Other (specify:)
5. What outcome is being reported?

Enlarge  Shrink

PP IRRP

What were the individual audience characteristics or external factors analyzed by the study?

Page 2 of 3

Audience Characteristic or External Factor

Qualitatively summarize the results.

6. (Check all that apply)
|: Age
|: Gender
|: Practice setting
|:Years in practice
|: Personal motivation
|: Specialty
|: Non-monetary rewards/motivations
|: Learning satisfaction
|: Knowledge enhancement
|:Years from medical school graduation
|: Foreign medical graduate vs. US graduate
|: Country of practice

|: Regulation

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

7.

Enlarge  Shrink
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[ State licensing board

|: Professional boards

|: Hospital credentialing

|: External audits

|: Monetary/financial rewards

|: Academic advancement

|: Provision of tools

|: Public demand/patient expectations
|: Other (specify:)

|: Other (specify:)

[ Other (specify:)

PP Q

[ Other (specify:)

8. Comments:

Enlarge  Shrink

Thanks!
9. Reviewed by:

Enlarge  Shrink

[ Save to finish later ]l Submit Data |

Form took 0.390625 seconds to render
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Previewing Only: You cannot submit data from this form % - E]

Previewing at Level 4
Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy Decomposition Analysis Method,

Chemistry, 2006
State: Excluded, Level: 1

General Form Part 1

[ Save to finish later ” Submit Data

General Form Part 1

Please complete this form for ALL included articles.

1. Type of educator teaching CME activity (check all that apply)
|:Academic (i.e., medical school faculty)
|: Non-faculty physicians
|: Industry (for-profit commercial entity) employee
|: Employee of not-for-profit organization
|: Health plan employee
[ Government employee
|: Other (specify): G’
|: Not reported

Of all those who were in the study, how many and what percent were physicians who have completed
medical training? (If reported by group, then record the range for N and percent.)
N (If reported by total) % (If reported by total) N Range (If reported by group) % Range (If reported by group)

competed medical aiing o 2 & o2
3. Which of the following types of health care professionals also attended the CME activity? (Check all that apply)

|: Physicians-in-training (residents or fellows)
|: Physician assistants

|: Nurse practitioners

[ Nurses

|: Medical students

[ Pharmacists

|: Other (specify)

|: Other (specify)

|: Other (specify)

PEEQ

|: Other (specify)

|: Not reported

|: None

Gender of health professional participating in the study. (If reported by group, then record the range for N and percent.)
N (If reported by total) % (If reported by total) N Range (If reported by group) % Range (If reported by group)

4. Male B B B B
5. Female [}' G’ [}' G’

6. Not reported F

Age of learners attending CME activity (If reported by group, then record the range.)
(If reported by total) Range (If reported by group)

7. Mean age [}' GP

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=10043&level=4  12/04/2006
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8. Age range [}' GP

9. Not reported F
10. Specialty of learners in the study. (Check all that apply.)
|: Anesthesiology

¥ Emergency Medicine

|: Family Medicine

|: General Practice, not otherwise specified

|: Internal Medicine

|: Neurology

|: Obstetrics and Gynecology

[ Pediatrics

|: Primary Care Physician, not otherwise specified
¥ Psychiatry

|: Surgery

|: Radiology

|: Ophthalmology

|: Pathology

|: Other (specify): G’
|: Not reported

|: Not applicable

Page 2 of 3

Please indicate how the time interval from medical training is recorded for the study participants and then enter the
mean, range, or other measure in years. (If reported by group, then record the range.)

11. 12. If reported by total:

(_ learners' graduation from medical school | Mean

lt learners' completion of residency Minimum of range
(" learners' completion of fellowship Maximum of range
lt not reported [ Other

Clear Selection

e
e
e
e

13. If reported by group:

Mean
Minimum of range

Maximum of range

|: Other

PEPQ

14. How comparable were the study and control leaners? (Major factors include: sex, age/years in practice,

profession/specialty, level of training, practice setting, and geographic region)

lt Learner groups were equivalent in all factors OR appropriate adjustments were made
lt Learner groups have minor differences in one or more major factors

lt Learner groups have large differences in one or more major factors

lf::' Learner characteristics not reported OR no statistical comparisons were made

(" Not applicable
Clear Selection

15. Type of practice of learner (check all that apply)
|: University/medical school faculty
|: Private practice
|: Hospital staff
|: Health plan
|: Administrator
|: Military/government (VA, Govt. agency, etc.)

|: Other (specify) E}

|: Not reported

g
g
g

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=10043 &level=4
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Participation of learners in this intervention was driven by (Only check factors reported by the authors.)
16. External factors

|: State licensing boards

|: Professional boards

|: Hospital credentialing

|: External audits

|: Academic advancement

|: Public demand/patient expectations

|: Quality improvement

|: Other regulatory requirements

|: Other (specify) G’

|: Not reported
17. Internal Factors

|: Monetary/financial gain
|: Reputation enhancement
|: Personal improvement (e.g., learning satisfaction or knowledge enhancement)

|: Other (specify) G’

|: Not reported
18. Mark the physical setting(s) where the educational intervention took place. (Check all that apply.)

|: Home/personal
|: Recreational/resort
|: School/institution
|: Practice setting
|: Other (specify) [}'
|: Not reported
|: Not linked to a physical setting
19. Are there any external sponsors of the CME activity? (Check all that apply.)
|: Pharmaceutical industry
|: Medical device industry
|: Other industry (specify) [}'
|: Professional society
|: Government
|: Insurance industry/health plan

|: Not reported
20. Comments:

Enlarge  Shrink

Thanks!
21. Reviewed by:

Enlarge  Shrink
[ Save to finish later ] [ Submit Data ]
Form took 0.671875 seconds to render
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Previewing Only: You cannot submit data from this form

Previewing at Level 5

Page 1 of 3

S4r

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy Decomposition Analysis Method,

Chemistry, 2006
State: Excluded, Level: 1

General Form Part 2

[ Savetofinishlater || Submit Data

General Form Part 2

Please complete this form for ALL included articles.

READ THE INSTRUCTIONS PRIOR TO EACH QUESTION CAREFULLY.

1. What was the lowest response rate for the evaluation method for the intervention or control arm among those

targeted for the evaluation?
(C>=80%
(60-79%
( 40-59%
(C<40%
lt Not reported

Clear Selection

2. Which quantitative evaluation method was used? (Check all that apply.)

|: Participant questionnaire (self-assessment) or test

|: Observer assessment
|: Performance audit
|: Patient assessment
|: Other (specify)

|: Not reported

3. Was there a qualitative evaluation?

ives
CiNo

(" Not Reported

Clear Selection

If the evaluation involved a questionnaire or test, answer Q4, 5 and 6. Otherwise, skip to Q7.

4. How was it administered? (Check all that
apply)

[ written
|: Computer
[ oral

|: Other

(specify)

|: Not

reported

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=10043 &level=5

5. Did the questionnaire evaluate...? (Check all that
apply)

|: Satisfaction with
curriculum

|: Knowledge
(self-reported)

|: Knowledge
(objective)

|: Attitudes
[ skill (self-

assessed)

|: Behavior (self-
assessed)

|: Intent to change

6. What kind of response options was used?
|: Multiple-choice

|: Dichotomous:
e.g., yes/no,
true/false

|: Likert scale

|: Open-ended

|: Other (specify)

|: Not reported

12/04/2006
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Page 2 of 3
behavior (self-
assessed)
[ Clinical
outcomes (self-
assessed)
|: Other (specify:) G’
|: Not Reported
If the evaluation involved observer assessment, answer Q7, 8, and 9. Otherwise, skip to Q10.
7. What was the skill assessed? (Check all that apply)|8. Who was observing? (Check all that apply) 9. With what format was the participant observed?
. (Check all that apply)
|: Use of |: Educational
informatics program [ Live
representative standardized
|: Procedural patient
skills |: Employer
|: Computerized
|: Communication |: Co-worker standardized
skills I: patient/Roleplay
Other
[ Other (specify) 2 | (specify) e [ Videotaped
interaction with real
|: Not reported patient
[ Artificial model
|: Other (specify) [}'
|: Not reported

If the evaluation involved a performance audit, answer Q10. Otherwise, skip to Q11.
10. How was the performance audit conducted? (Check all that apply)

|: On-the-job observer / rater questionnaire

|: Chart review

|: Health plan database

|: Other (specify) G‘

|: Not reported

If the evaluation involved patient assessment, answer Q11. Otherwise, skip to Q12.
11. What did the questionnaire/test assess? (Check all that apply)

|: Patient knowledge, attitude, behavior

|: Provider knowledge, skill, behavior

|: Satisfaction with provider

|: Other (specify) G’

12. Was the evaluation conducted: (Check all that apply)

|: pre and post intervention
|: post intervention only
13. Was the study design: (Check all that apply)
|: Randomized controlled trial
|: Non-randomized controlled trial

|: Observational study

|: Other (specify) E}

14. Comments:

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=10043&level=5  12/04/2006
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Enlarge  Shrink

Thanks!
15. Reviewed by:

Enlarge  Shrink

[ Savetofinishlater | [ Submit Data ]
Form took 0.46875 seconds to render
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Previewing Only: You cannot submit data from this form

Previewing at Level 6

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006

State: Excluded, Level: 1

General Form Part 3

[ Save to finish later ]l Submit Data |

Please complete this form for ALL included articles.

Page 1 of 5

S4r g

Group A

Group B

Specify one
intervention group
and describe type
of control

1.

[__ Intervention
[__ Concurrent control

[__ Historical control
Clear Selection

2.
(: Intervention
(: Concurrent control

(_ Historical control
Clear Selection

utilized in the
leducational
intervention (check
all that apply)

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

|: Live

|: Computer-based
off-line

E Internet, real
time (e.g., streaming)

|: Live

|: Computer-based
off-line

E Internet, real
time (e.g., streaming)

Number assigned to| 7. 8. 9.
group — — —
CN CN 2 CN
 Not reported  Not reported CN
Clear Selection Clear Selection Clear ¢
N for the analysis 14. 15. 16.
ON ON & ON
( Not reported ( Not reported N
Clear Selection Clear Selection Clear ¢
Description 21. 22.
of groups
Enlarge  Shrink Enlarge  Shrink
Was the exposure [27. 28. 29.
to the CME — — —.
activity... (_ One time (_ One time (C one
(: Multiple time or (: Multiple time or (: Mul
repetitive repetitive repetitivi
( other (specify) ( other (specify) G’ C oth
() Not reported ':_\3 Not reported (: Not
':_\3 Not applicable ':_\3 Not applicable (: Not
Clear Selection Clear Selection Clear Sel
Was the media 33. 34. 35.

|: Live
|: Con

off-line

E Inte

time (e

12/04/2006
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|: Internet, not real
time

[ Video

[ Audio

[ Handheld

[ Print

[ other (specify)
[ Not reported

E Not applicable

|: Internet, not real
time

[ Video

[ Audio

[ Handheld

[ Print

[ other (specify)
[ Not reported

E Not applicable

Page 2 of 5

|: Inte

time

[ Vide
[ Aud
[ Har
[ Prin
B | omn
[ Not
[ Not

What was the
technique/
leducational method
of the educational
intervention?
(Check all that
apply) (See below
for definitions)

39.

|: Academic
detailing

E Audience
response systems

|: Case-based
learning

[ Clinical

experiences

|: Demonstration
|: Discussion group
|: Feedback

[ Lecture

|: Mentor/Preceptor
[ Point of care

|: Problem-based
learning or team-
based learning

|: Programmed
learning

|: Readings
[ Role play

|: Simulation (other
than standardized
patient or role-play)

E Standardized
patient

|: Writing/authoring
[ Other (specify)
|: Not reported

|: Not applicable

40.

|: Academic
detailing

E Audience
response systems

|: Case-based
learning

[ Clinical

experiences

|: Demonstration
|: Discussion group
|: Feedback

[ Lecture

|: Mentor/Preceptor
[ Point of care

|: Problem-based

learning or team-
based learning

|: Programmed
learning

|: Readings
[ Role play

|: Simulation (other
than standardized
patient or role-play)

E Standardized
patient

|: Writing/authoring
[ Other (specify)
|: Not reported

|: Not applicable

41.
[ Aca
detailing

I: Aud

respons

|: Cas

learning

[ cin

experier

[ Den
[ Disc
[ Fee
[ Lec
[ Mer
[ Poir
[ Prol

learning
based le

|: Proy

learning

|: Res
[ Role
|: Sim

than sta
patient ¢

|: Star

patient

[ writ
B | ot
[ Not
[ Not

Was the
intervention
designed for
individuals or
practice
settings/teams?
(check all that

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

45.

[ Individuals

E Practice setting/teams

46.

[ Individuals

E Practice settings/teams
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appl
Ply) |: Not reported |: Not reported
|: Not applicable |: Not applicable
lAverage time spent | 51. 52. 53.
in CME activity. . . —
Please record in (_ hours (_ hours G’ Cho
hours. If you . . .
cannot convert to (_ Not reported (_ Not reported (N
hours, then mark _ _ R
"Not () Not applicable () Not applicable (N
reported.” (e.g., If
CME activity was 4 | Clear Selection Clear Selection Clear S
hours per day for 4
days, then record
16 hours. If CME
activity was 3 days
long, then mark
"Not reported.")
Was the CME 57. 58.
activity accredited? — —
I Yes l_.Yes
(JNo (JNo
'C; Not reported ':; Not reported
'C; Not applicable ':; Not applicable
Clear Selection Clear Selection
|Average duration of [63. 64. 65.
leducational —. —. —
intervention (over (_ duration (include (_ duration (include G, (' dure
hat length of time | units) units) units)
administered)? . . .
INCLUDE UNITS (_ Not reported (_ Not reported ( Not
( Not applicable ( Not applicable ( Not
Clear Selection Clear Selection Clear Sel
Number of 69. 70.
days/week exposed —. —
lto activity (_ Once only __ Once only
@1 day/week C1 day/week
€2 days/week @F: days/week
©s days/week Cs days/week
(P days/week Ca days/week
Cs days/week Cs days/week
Ce7 days/week 67 days/week
(: Not reported ':; Not reported
(: Not applicable ':; Not applicable
Clear Selection Clear Selection
Length of time from |75. 76. 77.
end of CME to last —. —. —
levaluation INCLUDE| (_ duration (include (_ duration (include G, (_ dure
UNITS units) units) units)
( Not reported ( Not reported ( Not
( Not applicable ( Not applicable ( Not
Clear Selection Clear Selection C Not
Clear Sel
Was the CME 81. 82.
activity a part of a . —~
Pl or QI (_'Yes (L Yes
(performance or N _
quality (_No ( JNo
improvement)
https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1... 12/04/2006
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project?

(: Unclear (: Unclear
(: Not applicable (: Not applicable
Clear Selection Clear Selection

Technique/educational method definitions:

Academic detailing

Detailing provided by an institution or hospital.

Audience response systems

Addresses knowledge objectives. Used in combination with live lectures or discussion groups,
these are computerized feedback tools that allow the teacher/instructor to pose a question to a
large group and receive immediate feedback from each learner which is collated and presented
on a screen. Instructor may choose to alter content based on audience response.

Case-based learning

Addresses higher order knowledge and skill objectives. Actual or authored clinical cases are
created to highlight learning objectives; clinical material is presented and followed with
questions usually determined by the instructor.

Clinical Experiences

Addresses skill, knowledge and attitudinal objectives. Generally refers to a preceptorship or
observership with an expert, as in attending a specialty clinic or operating room.

Demonstration

Addresses skill and or knowledge (knows how) objectives; can be presented live, or with video
or audio. Teacher determines amount and pace of content.

Discussion Group

Addresses knowledge, especially application or higher order knowledge, or affective objectives;
usually requires preparation with readings, or another experience, such as viewing a videotape,
or arole play. Can be facilitated by instructor, but group often determines content.

Feedback

The provision of information about an individual's performance to learners.

Lecture

Presentation of knowledge content; live, video, audio or slide presentation available online.
Teacher/instructor determines amount and pace of content.

Mentor/Preceptor

Addresses higher order cognitive, skill and affective objectives. Learner is paired with a mentor
who may observe, review documentation of performance, advise, coach, and facilitate learning.
Point of Care

Addresses knowledge and higher order cognitive objectives (decision-making). Information
which is provided at the time of clinical need, integrated into chart or electronic medical record
Problem-based learning or Team-based learning

Addresses higher order knowledge objectives, metacognition and some skill (group work)
objectives. A clinical scenario is presented to a team, who identify the learning objectives,
assign information-seeking tasks, and return to share information and answer questions about the
case. Can be facilitated or non-facilitated.

Programmed learning

Addresses knowledge objectives. Content is delivered in sequential steps, which are tested with
the learner, before moving to the next, usually more complicated step. Pace is determined by the
learner, but objectives are set by the program (teacher). Can be delivered in text or online.
Readings

Presentation of knowledge content or background for attitudinal objectives. Requires learner to
complete; can be done at learner’s pace. Teacher/instructor directed or self-directed (e.g.
journals, newsletters, searching online).

Role Play

Addresses skill, knowledge and affective objectives. Learners assume role of patients and/ or
clinicians in practicing focused encounters around training problems, usually when SPs are
unavailable. Encounter may be recorded and reviewed or followed with a discussion group.
Rarely used as sole method of education.

Simulation (other than standardized patient or role-play)

Addresses knowledge and skill objectives; ability to simulate potentially addresses higher order
integrative objectives, such as responding to an emerging clinical situation, understanding the

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1... 12/04/2006
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unfolding of a protein structure, working in teams. Technology can be used for simulation
training of procedures, as in endoscopy virtual reality trainers or anesthesia simulators. Includes
also models, such as joint injection and suture. Requires active participation of learner; can use
multiple learners in some scenarios.

Standardized patient

Addresses skill and some knowledge and affective objectives. Usually used for communication
skills training and assessment, the standardized patient (SP) or simulated patient (SP) is trained
in a specific patient scenario and presentation of a clinical problem. Encounter may be audio or
videotaped and timed. Review offers opportunity for reflection and “replay” of the scenario
Writing/authoring

Addresses knowledge and affective objectives. Can include authoring test items (USMLE) and
participation in test development. Journaling is used frequently for affective objectives, and may

be followed with discussion groups or review with a mentor.
87.

If the overall goals of the educational intervention are stated in this article, write the broad goals verbatim
in the space provided. If the overall goals are not explicitly stated go to question 81.

Enlarge  Shrink
88.

If the overall goals were alluded to but not explicitly stated, briefly summarize the broad educational goals

Enlarge  Shrink
89. Comments:

Enlarge  Shrink

Thanks!
90. Reviewed by:

Enlarge  Shrink

[ Save to finish later ]l Submit Data |

Form took 1.171875 seconds to render
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Previewing Only: You cannot submit data from this form % - c} [E'_'I

Previewing at Level 15

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006
State: Excluded, Level: 1

[ Save to finish later ]l Submit Data |

Review of Systematic Reviews on the Effectiveness of Simulation in Medical
Education

KQ3 General Form

Please complete this form for ALL articles that have been included for KQ3.

1. Please mark which simulation methods were included in this review? (check all that apply)

|: Full simulation (whole room or whole patient simulations (think of resusci-anne with computer
integrated data and feedback)

E Partial task simulation (the use of products to learn or practice a specific skill, such as intubation
heads, central venous line chests, intraosseous line legs, umbilical artery cannulation trainers)

|: Computer simulation (the use of computer programs that allow the student to practice decision
making skills, specific knowledge sets such as ACLS trainers and trauma management trainers)

|: Virtual reality (the use of advanced computerized technology to allow students to learn or practice
how to perform cardiac catheterizations, colonoscopies, bronchoscopies, ureteroscopies, laparoscopic
surgery, hysteroscopy, arthroscopy, ocular surgery, intravenous line placement, etc...)

E Standardized patient (the use of individuals trained to play the roles of patients, family members, or
others to allow students to practice physical exam skills, history taking skills, communication skills, etc...)

[ Other (specify:)

[ Other (specify:)

PEQ

[ Other (specify:)

2. Which of the following types of health care professionals were included in the review? (check all
that apply)

|: Medical students

F Physicians-in-training (residents or fellows)
|: Fully trained physicians

|: Physician assistants

|: Nurse practitioners

|: Nurses

|: Pharmacists

|: Other (specify:)
|: Other (specify:)
|: Other (specify:)

[ Other (specify:)

PEPE S
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|: Other (specify:)
3. What study designs were included in the review? (check all that apply)
E Randomized controlled trials
E Nonrandomized controlled trials
E Prospective studies
E Case-control studies
E Case series

E Case reports

E Other (specify:) [}'
|: Other (specify:) [}'
|: Other (specify:) [}'
4. Was the review limited to studies that used blinding?
( Yes
CNo

C Not reported
Clear Selection
5. What comparisons were made? (check all that apply)

E Simulation vs other simulation
E Simulation vs other medical education

E Simulation vs no education

|: Other (specify:) G’
|: Other (specify:) G’
|: Other (specify:) G’

6. What was the end date for the electronic search (month/year)?

Month G’
Year G’

7. How many original articles met eligibility criteria for inclusion in the review?

Enlarge  Shrink
8. Results
Were any subgroup analyses reported for: (check all that apply)
|: Age
[ Gender
|: Practice setting
F Stage of training
[ Personal motivation

F Specialty

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

Page 2 of 4
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[ Rewards/motivations

|: Learning satisfaction

|: Knowledge enhancement

|: International medical graduate vs. US graduate
F Country of practice

|: Monetary/financial rewards

|: Provision of tools

|: Public demand/patient expectation

[ Other (specify:)

==

|: Other (specify:)

|: No subgroup analyses were reported
9. If there were subgroup analyses, list any main conclusions:

Enlarge  Shrink
10. What sensitivity analyses were done? (check all that apply)

E None

|: Excluding studies with low study quality

|: Excluding long or large studies

|: Excluding studies based on language of publication
|: Excluding studies based on source of funding

|: Excluding studies based on country

E Other (specify:)

|: Other (specify:)

PO

|: Other (specify:)

11. Did sensitivity analysis change results?
C Yes, please specify G’
C No

Clear Selection

12. What metaregressions were conducted? (check all that apply)

|: None

|: Trial quality

E Other (specify:) [}'

E Other (specify:) [}'

E Other (specify:) [}'
13. Did metaregression change results?

C Yes (specify:) G’

C No

Clear Selection
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G40

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006
State: Excluded, Level: 1

[ Save to finish later ]l Submit Data |

Review of Systematic Reviews on the Effectiveness of Simulation in Medical
Education

KQ3 Outcomes Form

Please complete this form for ALL articles that have been included for KQ3.

PLEASE RECORD ONLY THOSE RESULTS RELATED TO SIMULATION.

Please complete the following for each outcome related to simulation that is reported. Where possible:

O Summarize the results of similar outcome measures,
O Include numerical results (e.g., p-value or confidence intervals) and the number of items that are being summarized, and
O Summarize both within group differences and between group differences.

Example 1: Haque S, Srinivasan S. A meta-analysis of the training effectiveness of virtual reality surgical simulators. IEEE Trans
Inf Technol Biomed. 2006;10:51-58.
Example 2: Sutherland LM, Middleton PF, Anthony A, Hamdorf J, Cregan P, Scott D, Maddern GJ. Surgical simulation: a
systematic review. Ann Surg. 2006;243:291-300.

virtual simulation
in differentiating
between
experienced
(those who have
performed more
than 50 such
procedures) and
novice (those who
have performed
less than 10
procedures)
trainees based on
the "task
completion

time" (amount of
time, in seconds
or minutes, taken

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

Describe the Type of Objective (Check all that Were the |Were the |Briefly summarize the
outcome measure [apply) results of [results of |essence of the results
(s) related to individual [the meta- (for this objective or set
simulation. studies analysis of objectives.

pooled in a |significant?

meta-

analysis?
Example: Haque Example: Haque 2006 Example: |Example: |Example: Haque 2006
2006 Haque 2006|Haque 2006

Skills Virtual reality

Effectiveness of Yes Yes 'simulators help to

differentiate between a
novice and an
experienced trainee as
evidenced by the
decreased amount of
time taken by
experienced trainees
to complete a given
surgical task in a
virtual reality
simulation
environment.
Standardized effect
size = -1.059 (95%CI; -
1.331, -0.786) [fixed-
effects model, p = 0.13
for homogeneity;

authors report
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by the trainee to
complete task)

Page 2 of 9

pperforming a random
effects model with
quite similar results.]

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

Example: Haque Example: Haque 2006 Example: |Example: |Example: Haque 2006
2006 Haque 2006|Haque 2006

Skills Virtual reality
Effectiveness of Yes Yes lsimulators help to
virtual simulation differentiate between a
in differentiating novice and an
between experienced trainee as
experienced evidenced by low error
(those who have scores of the
performed more experienced trainees
than 50 such to complete a given
procedures) and surgical task in a
novice (those who virtual reality
have performed simulation
less than 10 environment.
procedures) Standardized effect
trainees based on size =-1.325 (95%CI; -
the "error 2.125, -0.525)
score” (the [Random-effects
number of "wall- imodel, p <0.0001 for
strikes"” lhomogeneity]
experienced by
the trainee or the
ratings provided
by an external
expert of the
trainee’s

erformance)
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006
Skills 2006 2006
Surgical trainees Those who were
(surgeons, No N/A (no trained on computer
residents, medical meta- lsimulators performed
students, and analysis better than those who
others) who were conducted) received no training.
trained on
computer
simulation were
compared with
trainees without
previous training.
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or
both.
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006
Skills 2006 2006

Surgical trainees The computer
(surgeons, No N/A (no simulation versus
residents, medical meta- "standard" training

09/21/2006
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Page 3 of 9

trained on
computer
simulation were
compared with
trainees who were
trained on a
physical trainer or
imodel. Outcomes
imeasured were
surgical task
performance or
satisfaction with

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

students, and analysis comparisons varied,
others) who were conducted) |potentially confounded|
trained on by the different
computer components of
simulation were "standard” training, as
compared with well as by the different
trainees who had intensities of time
standard training. allowed on the
Outcomes simulator in the
imeasured were computer simulation
surgical task groups.
performance or
satisfaction with
surgical
techniques or
both.
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees Computer simulation
(surgeons, No N/A (no showed mixed results,
residents, medical imeta- superior in some
students, and analysis  |studies, but not others
others) who were conducted) [and was inferior to
trained on video simulation in
computer one study.
simulation were
compared with
video simulation-
trained trainees.
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or both|
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees Only one study was in
(surgeons, No N/A (no this comparison and it
residents, medical meta- showed computer
students, and analysis simulation training to
others) who were conducted) |be superior to training

on a physical trainer.

09/21/2006
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trained on video
simulation were

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

surgical
techniques or both|
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees Two studies were
(surgeons, No N/A (no included in this
residents, medical meta- comparison. One
students, and analysis showed that more
others) who were conducted) |demanding training
trained on one may lead to
type or level of better performance of
computer surgical tasks on
simulation were MIST-VR. Second
compared with study failed to show
trainees on clear differences
another type or between massed and
level of computer distributed practice on
simulation. MIST-VR.
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or
both.
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees Video simulation
(surgeons, No N/A (no groups did not show
residents, medical meta- consistently better
students, and analysis results than groups
others) who were conducted) (who did not receive
trained on video training.
simulation were
compared with
trainees who had
no previous
training.
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or
both.
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees no differences were
(surgeons, No N/A (no seen between video
residents, medical imeta- box training and other
students, and analysis forms of training such
others) who were conducted) [as bench models or

standard training.
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compared with
trainees who had
other forms of
training (such as
lbench models or
standard training).
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or
both.

Page 5 of 9

trained on
cadavers

were compared
with trainees who
had standard
training.
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees Studies that were
(surgeons, No N/A (no included in this
residents, medical imeta- comparison showed
students, and analysis mixed results, model
others) who were conducted) [training may be better
trained on than no training and
physical or model standard training such
simulation were as instruction from
compared with imentors or manuals.
trainees who had
other forms of
training, including
no training.
Outcomes
imeasured were
surgical task
performance or
satisfaction with
surgical
techniques or
both.
Example: Example: Sutherland 2006 Example: |Example: |Example: Sutherland
Sutherland 2006 Sutherland |Sutherland (2006

Skills 2006 2006
Surgical trainees Only one study that
(surgeons, No N/A (no reported this
residents, medical imeta- comparison found that
students, and analysis the cadaver trained
others) who were conducted) group received better

scores than the
standard training
group, which learned
independently from
the manuals, for the
global assessment of
operative performance
on cadavers.
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both.
Describe the Type of Objective (Check all that
outcome measure [apply)

(s) related to

Were the [Were the [Briefly summarize the
results of |results of |essence of the results
individual [the meta- (for this objective or set

skills)

E Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

Clear Selection

simulation. studies analysis of objectives.
pooled in a |significant?
meta-
analysis?
1. 2. 3. 4. 5.
4 Knowledge (' Yes (' Yes
or cognitive . —
skills l_+No [_No
Enlarge  Shrink . . Enlarge  Shrink
[ Attitudes [_sUnclear | [_ Unclear
[ skills CONA (CNI/A (no
(psychomotor Clear Selection | meta-analysis
or procedural conducted)

Enlarge  Shrink

7.

|: Knowledge
or cognitive
skills

E Attitudes

[ skills

(psychomotor
or procedural
skills)

( Yes

(' No

( Unclear

ONA
Clear Selection

9.

(C Yes
CNo

( Unclear

CNA (no
meta-analysis
conducted)

Clear Selection

10.

Enlarge  Shrink

skills)

|: Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

Clear Selection

|: Practice
behaviors
[ Clinical
outcomes
|: Other
(specify:)
11. 12. 13. 14. 15.
[ Knowledge ( Yes (O Yes
or cognitive — —
skills _No l__No
Enlarge  Shrink — — Enlarge  Shrink
|: Attitudes [__ Unclear [ Unclear
[ skills CNA (CNIA (no
(psychomotor Clear Selection | meta-analysis
or procedural conducted)

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

17.

18.

19.

20.

09/21/2006
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Enlarge  Shrink

|: Knowledge
or cognitive
skills

|: Attitudes

[ skills

(psychomotor
or procedural
skills)

() Yes
(INo

() Unclear
CNA

Clear Selection

( Unclear

CNA (no
meta-analysis
conducted)
Clear Selection

Page 7 of 9

Enlarge  Shrink

E Practice
behaviors
[ Clinical
outcomes
|: Other
(specify:)
21. 22. 23 24. 25.
F Knowledge ( Yes ( Yes
or cognitive — —
skills L_+No L_+No
Enlarge  Shrink — — Enlarge  Shrink
E Attitudes l_+Unclear l_+Unclear
[ skills CNA (C N/A (no
(psychomotor Clear Selection | meta-analysis
or procedural conducted)

skills)

Clear Selection

|: Practice
behaviors
[ Clinical
outcomes
|: Other
(specify:)
26. 27. 28. 29. 30.
F Knowledge C Yes C Yes
or cognitive — —
skills l_No _No
Enlarge  Shrink — — Enlarge  Shrink
[ Attitudes [_Unclear | \_Unclear
[ skills CNA (CNIA (no
(psychomotor Clear Selection | meta-analysis
or procedural conducted)

skills)

Clear Selection

|: Practice
behaviors
[ Clinical
outcomes
[ Other
(specify:)
31. 32. 33. 34. 35.
K Knowledge (O Yes ( Yes
or cognitive —~ —,
skills L No [_No
Enlarge  Shrink — — Enlarge  Shrink
|: Attitudes l_Unclear | '_:Unclear
CNA CNIA (no
[ skits Clear Selection | Meta-analysis
(psychomotor conducted)

or procedural

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...
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skills) Clear Selection
|: Practice
behaviors
[ Clinical
outcomes
E Other
(specify:)
36. 37. 38. 39. 40.
F Knowledge  Yes  Yes
or cognitive — —
skills L No L No
Enlarge  Shrink — — Enlarge  Shrink
|: Attitudes [ Unclear [ Unclear
[ skills O Na CON/A (no
(psychomotor Clear Selection | meta-analysis
or procedural conducted)
skills) Clear Selection
|: Practice
behaviors
[ Clinical
outcomes
|: Other
(specify:)
41. 42. 43. 44, 45.
F Knowledge C Yes C Yes
or cognitive . —
skills [_+No [_+No
Enlarge  Shrink . . Enlarge  Shrink
|: Attitudes L Unclear L Unclear
[ skills CNA (C N/A (no
(psychomotor Clear Selection | meta-analysis
or procedural conducted)
skills) Clear Selection
E Practice
behaviors
[ Clinical
outcomes
|: Other
(specify:)

46. Author conclusion/summary:

(_ Unclear

Clear Selection

47.

_ Other (specify:)

[_ Overall improvement after educational intervention
[ Partial improvement or mixed results

(' No improvement after educational intervention

Briefly summarize the main conclusions of the study (may cut and paste from abstract or article):

Example Haque 2006:

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...
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Virtual reality simulation can help to discriminate between the experienced and the inexperienced
trainees.

Example: Sutherland 2006

Computer simulation generally showed better results than no training at all (and than physical
trainer/model training in one RCT), but was not convincingly superior to standard training (such as
surgical drills) or video simulation (particularly when assessed by operative performance). Video
simulation did not show consistently better results than groups with no training at all, and there were
not enough data to determine if video simulation was better than standard training or the use of
models. Model simulation may have been better than standard training, and cadaver training may
have been better than model training.

Enlarge  Shrink
48. Comments:

Enlarge  Shrink

[ Savetofinishlater || Submit Data |

Form took 2.078125 seconds to render
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Previewing at Level 17

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006
State: Excluded, Level: 1

[ Save to finish later ]l Submit Data |

Review of Systematic Reviews on the Effectiveness of Simulation in Medical
Education

KQ3 Quality Form

Please complete this form for ALL articles that have been included for KQ3.

1. Did the authors clearly state the question addressed by the overview at the beginning of the article?
C Yes. The authors stated a focused clinical question about the outcomes of treatment, AND specified a target population
( Partially
C No

Clear Selection
2. Did the authors describe the search methods used to find evidence (original research) on the primary
question(s)?

C Yes. Enough information was reported to permit replication
C Partially
C No

Clear Selection
3. Was the search for evidence reasonably comprehensive?

C Yes. Search included MEDLINE (or other electronic database), hand-searching of select journals or reference lists, AND query of 1 or
more experts.

C Partially. Search included MEDLINE (or other electronic database), but did not include or did not report including hand-searching of
journals or reference lists AND/OR did not include a query of experts.

C No. Search did not include an electronic database of journals.

Clear Selection
4. Did the authors report on the criteria they used for deciding which studies to include in the
systematic review?

C Yes. Criteria were specified clearly enough to permit replication.
C Partially. Criteria specified, but without enough detail to permit replication.

C No. Criteria not specified.
Clear Selection
5. Were the inclusion criteria appropriate (aimed at avoiding bias in the included studies)?

C Yes. Inclusion criteria are likely to capture all relevant studies (e.g., included countries other than the U.S.?).
 Partially.
C No. Inclusion criteria likely to lead to biased sampling of studies.

C Cannot tell. Inclusion criteria described inadequately.

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1... 09/21/2006
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Clear Selection

6. Did the authors assess study quality?
C Yes. Criteria to assess study quality were specified with adequate detail to permit replication.
C Partially. Criteria to assess study quality not adequately described.

C No.

Clear Selection
7. Was the quality assessment done appropriately?

C Yes. Quality assessment was done using a validated instrument (with citation) or the authors demonstrated validity of their methods.

C Partially. Authors used their own quality assessment instrument without validation, or another instrument with unknown measurement
properties.

C No.

C Cannot tell. There was no quality assessment reported.

Clear Selection
8. Did the authors demonstrate that their methodology was reproducible?

C Yes. The investigators mostly (>50% of the time) agreed on selection of articles, on quality assessment, AND on the data that was
extracted.

C Partially. Disagreement occurred the majority of the time either on the selection of articles, quality assessment, or data extraction (but
not all 3).

C No. Disagreement occurred the majority of the time on the selection of articles, quality assessment, AND data extraction.

C Can't tell. Authors didn’t comment on reproducibility.

Clear Selection
9. Did the authors discuss whether the variation in the results of the original research may be due to
differences in study design or population?

C Yes. Text or tables provide comparative information on most of following: study design, populations, interventions, and outcome
measures, AND the authors discuss possible sources of heterogeneity

C Partially.
C No.

Clear Selection
10. Were the results of the relevant studies combined appropriately relative to the primary question?
C Yes. The overview included some assessment of the qualitative or quantitative heterogeneity of study results AND used an accepted
qualitative or quantitative pooling method (i.e., more than simple addition, such as random effects vs fixed effects model for quantitative
data)
C Partially.
C No.

C Cannot tell. No description of the methods used for combining studies.

Clear Selection
11. Were the conclusions of the authors supported by the data and/or analysis reported in the overview?

C Yes.
 Partially.
C No.

Clear Selection
12. Were tests for publication bias conducted?

C Yes
C No

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1... 09/21/2006
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k: Not reported
Clear Selection

13. If yes, was there publication bias?

(O Yes (statistical test with p<.05 or reported “yes” by author)
' No
( Not reported

Clear Selection
14. Additional comments:

Enlarge  Shrink

[ Save to finish later ]l Submit Data |

Form took 0.5195313 seconds to render

Thank you!
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Previewing Only: You cannot submit data from this form

Previewing at Level 7

Page 1 of 5

S4r g

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006

State: Excluded, Level: 1

Outcomes Form

[ Save to finish later ]l Submit Data |

Outcomes Form

Please complete this form for ALL included articles.

Please complete the following for each relevant outcome that is reported. Where possible:

o Summarize the results of similar outcome measures,

o Include numerical results (e.g., p-value or confidence intervals) and the number of items that are
being summarized, and
o Summarize both within group differences and between group differences.

Please see the example that relates to refid#6833 and 10859.

Describe the main
outcome measure.

Type of Objective (check all that
apply)

'Were one or
more of the
learning
objectives of the
CME activity
met? (Please
use statistical
significance to
determine this.
If not enough
data is
presented to
determine this,
then mark
"Unclear.")

Briefly summarize the
essence of the results for
this objective or set of
objectives.

Example (Refid
#10859)

Physicians’
lperceptions of self-
efficacy in
cholesterol-lowering
lpractices, as
measured on Likert
scale survey (14
items)

Example (Refid #10859)

Attitudes

Example (Refid
#10859)

Unclear

Example (Refid #10859)

Overall posttest scores did
not differ between
intervention and control
groups. Intervention groups
(workshop and workshop +
chart cue) had statistically
significantly higher
confidence on 1 of 14
practices at posttest 1
(dietary counseling) and 2 of
14 practices at posttest 2
(identifying patients to be
screened and interpreting
test results to patient).
Results possibly due to
multiple comparisons.

Example (Refid
#6833)

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

Example (Refid #6833)

Knowledge or cognitive skills

Example (Refid
#6833)

Example (Refid #6833)

Both enhanced and routine

09/21/2006
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Knowledge test

Unclear

Page 2 of 5

group improved from pre to

post test, but no comparison

between groups was
erformed.

Example (Refid
#6833)

Characteristics
related to physician
action such as use
of a screening tool
and optimal
harmacotherapy

Example (Refid #6833)

Practice behaviors

Example (Refid
#6833)

Yes

Example (Refid #6833)

Enhanced group was more
likely to utilize depression
diagnostic tool, optimize
drug therapy, and use a
checklist for adverse events.

Example (Refid
#6833)

Example (Refid #6833)

Clinical outcomes

Example (Refid
#6833)

Example (Refid #6833)

Patients were satisfied in

Patient factors such No both groups, but no between
as satisfaction, group comparison done, no
compliance, differences were found in
treatment outcome, compliance or withdrawals.
and office visits Patients treated by
physicians in the enhanced
group did make fewer office
visits. Both patient groups
improved with regard to self
reported signs of depression
(p<0.001) but the between
group comparison showed
no differences between
groups. Patients treated by
physicians in the enhanced
group were less likely to be
sent for adjunctive
sychotherapy, (p <0.0001).
1. 2. 3. 4,
|: Knowledge |: Yes
or cognitive
skills [ No
Enl Shrink Enl Shrink
raree " |: Attitudes |: Unclear rerae "
[ skills [ Not applicable
(psychomotor
or procedural
skills)
E Practice
behaviors
[ Clinical
outcomes
|: Other
(specify:)
5. 6. 7. 8.
F Knowledge [ Yes
or cognitive
Enl Shrink skils e Enl Shrink
niarge rn nlarge rn
E Attitudes |: Unclear
[ skills [ Not applicable
(psychomotor
or procedural
https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1... 09/21/2006
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skills)

|: Practice
behaviors

[ Clinical

outcomes

E Other

(specify:)

Page 3 of 5

Enlarge  Shrink

10.

E Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

|: Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

11.
[ Yes
[ No
[ Unclear

E Not applicable

12.

Enlarge  Shrink

13.

Enlarge  Shrink

14.

|: Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

E Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

15.
[ Yes
[ No
[ Unclear

|: Not applicable

16.

Enlarge  Shrink

17.

Enlarge  Shrink

18.

|: Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

|: Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

19.
|: Yes
|: No
|: Unclear

|: Not applicable

20.

Enlarge  Shrink

21.

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

22.

23.

24.
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Enlarge  Shrink

|: Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

E Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

|: Yes
|: No
|: Unclear

|: Not applicable

Page 4 of 5

Enlarge  Shrink

25.

Enlarge  Shrink

26.

|: Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

|: Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

27.
|: Yes
|: No
|: Unclear

|: Not applicable

28.

Enlarge  Shrink

29.

Enlarge  Shrink

30.

|: Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

|: Practice
behaviors

[ Clinical

outcomes

E Other

(specify:)

31.
|: Yes
|: No
|: Unclear

|: Not applicable

32.

Enlarge  Shrink

33.

Enlarge  Shrink

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

34.

|: Knowledge
or cognitive
skills

[ Attitudes

[ skills

(psychomotor
or procedural
skills)

35.
[ Yes
[ No
[ Unclear

E Not applicable

36.

Enlarge  Shrink
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|: Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

Page 5 of 5

37.

Enlarge  Shrink

38.

|: Knowledge
or cognitive
skills

|: Attitudes

[ skills

(psychomotor
or procedural
skills)

|: Practice
behaviors

[ Clinical

outcomes

|: Other

(specify:)

39.
|: Yes
|: No
[ Unclear

|: Not applicable

40.

Enlarge

Shrink

41. Author conclusion/summary:

[__ Overall improvement after educational intervention

[__ Partial improvement or mixed results

[_ No improvement after educational intervention

[ Unclear

(_ Other (specify:)

Clear Selection

G

42. Briefly summarize the main conclusions of the study (may cut and paste from abstract or article):

Enlarge  Shrink
43. Comments:

Enlarge  Shrink

Thanks!
44. Reviewed by:

Enlarge  Shrink

[ Save to finish later ]l Submit Data |

Form took 0.921875 seconds to render

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=1...

09/21/2006



SRS Form Page 1 of 2

Previewing Only: You cannot submit data from this form % - [E'_'I

Previewing at Level 8

Refid: 1, Fernandez, |. and Frenking, G., Direct Estimate of the Strength of Conjugation and Hyperconjugation by the Energy
Decomposition Analysis Method, Chemistry, 2006
State: Excluded, Level: 1

Quality Form

[ save to finish later ]l Submit Data |
Quality of Study Design Form

Please complete this form for ALL included articles. Please complete this
form independently.

1. Was the study described as randomized (this includes the use of words such as randomly, random, and
randomization)?

C Yes

C No

C Not reported/Can't tell

Clear Selection
2. If yes to ql, was the randomization scheme described AND appropriate?

C Yes: (1) appropriate randomization is if each study participant is allowed to have the same chance of receiving each intervention and the
investigators could not predict which treatment was next

C No: (-1) randomization described AND inappropriate (e.g. methods of allocation using date of birth, date of admission, hospital numbers,
or alteration should not be regarded as appropriate

C No: (0) randomization methods not described

Clear Selection
3. Was the evaluation of outcome blinded?

C Yes
C No
C Not reported/Can't tell

Clear Selection

4. If yes to Q3, was the method of blinding described AND appropriate?
CYes: (1) appropriate blinding is if the person evaluating the outcome could not identify the intervention being assessed
C No: (-1) the study was described as blind AND inappropriate

C No: (0) no description of blinding available and unable to tell if appropriate or not

Clear Selection
5. Was there a description of withdrawals and drop-outs of learners?

C Yes: (1) the number and the reasons for withdrawals in each group must be stated or state that there were no withdrawals. If subjects
were not included in the analysis, they must state the number and reasons for not including them in the analysis

('No (0)
Clear Selection
6. Did the authors describe their power analysis?

C Yes

Ny
(_ No or unclear
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7.If a power analysis is described, did the evaluation have enough power to show statistical
significance?

k: Yes
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KQ 6 Outcomes Form
Validity/Reliability of Tools

Please complete this form for ALL included articles. Please note: If a study mentions that they use a
validated measure and provides a reference, mark "Yes" to Q1.

1. Does the study report the validity or reliability of any evaluation method? (Key words may include: content, concurrent, predictive,
or construct validity; intra-rater, inter-rater, test-retest, inter-item reliability; percent agreement, correlation coefficient, kappa, Cronbach
alpha)

'f:\ Yes (Continue with form)

No (Please do NOT complete the rest of this form. Hit submit.)

Clear Selection

Instructions: Please complete a separate form for each evaluation method for which validity / reliability are reported.
Wherever possible, you may report sub-scales and multiple statistical tests for the same method on the same form.

2. Briefly describe the evaluation method:
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3. Does the study describe pilot testing / cognitive testing of this as a new evaluation method?

Pilot testing involves administration of a method in a population prior to use; cognitive testing involves exploring the processes by which pilot populations answer questions. (Collins D,
Quality of Life Research, 2003)

Fan
L Yes

S
,

: No
€

+Unclear

Clear Selection
4. Is this a method that was previously used?

'/: Yes — Please write the reference number of the article that first used the method: U’
'-/.:" No — Created new evaluation method for this study
( Unclear
Clear Selection
5. Does the study change a previously validated / reliable evaluation method for this study?
|: Not Applicable (method not previously used)
|:Yes - questions
|:Yes - response options

|:Yes - mode of administration

|: No

[ Unclear
6. Did the study describe the validity of the evaluation method or tool (degree to which method truly measures what it is intended to
measure)? Note: some authors may erroneously report inter-item reliability (Cronbach alpha) as validity; please report this under
reliability.

(" No (Skip to Q22.)

/: Yes - but type of validity not specifically reported (Skip to Q22.)

": Yes - Validity from previous study or in this study reported in this article (Continue)

Clear Selection

If statistics are reported from both prior and current study, record values for current study only. If only previous validity

statistics are given, record them.

Type of Validity (Check all that apply) Comparison Method Statistics (Check all that apply) Source of
validity
7. 8. Not applicable 9.
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|: Face / content: degree to which an instrument accurately '/:" Experts/sources '/:" Current
represents the skill or characteristic it is designed to measure, | _ study
based on people’s experience and available knowledge1 |_Not reported —
. \_+ Prior
Clear Selection
study
Clear
ISelection
10. 11. 12. 13.
|: Concurrent Criterion: degree to which an instrument ":" Comparison [3’ |: Percentage [3, ":' Current
produces the same results as another accepted or proven — agreement study
instrument that measures the same variable1 |_+Not reported —
Clear Selection |: Correlation G, |+ Prior
coefficient study
L Clear
I:Sensmwty G’ Selection
I: Specificity [}
I: Other
(specify:) G’
[ statistic not
reported
14. 15. 16. 17.
|: Predictive Criterion: degree to which a measure ":" Comparison [3’ |: Percentage [3, ":" Current
accurately predicts expected outcomes1 — agreement study
|_ Not reported |: —
) Correlation | Prior
Clear Selection coefficient G’ study
L Clear
ESenSthy G’ Selection
|: Specificity G’
|: Other
(specify:) G’
[ statistic not
reported
18. 19. 20. 21.
[ other validity (e.g. G, (> Comparison [3’ [ Other G, ( current
construct, discriminant) — (specify:) study
|_ Not reported —
Clear Selection I: Statistic not | Prior
reported study
Clear
Selection

22. Did the study describe the reliability of the evaluation method (consistency or reproducibility of measurements)? (check all that

apply)
[ No (Skip to Q41.)

|: Yes — but type of reliability not specifically reported (Skip to Q41.)

|: Yes — Reliability from previous or current study reported in this article (Continue)

If statistics are reported from both prior and current study, record values for current study only. If only previous reliability

statistics are given, record them.

Type of reliability

Statistics (check all that apply)

Source of

23.

person1

|: Intra-rater reliability: degree to which measurements are the same when repeated by the same

24.

|: Percentage
agreement

|: Correlation
coefficient

[ Kappa
I: Other (specify:)

I: Statistic not reported

Pe Q9

reliability
25.

( Current study

( Prior study
Clear Selection

26.

persons1

I: Inter-rater reliability: degree to which measurements are the same when obtained by different

27.

I: Percentage
agreement

|: Correlation
coefficient

|: Kappa
|: Other (specify:)

|: Statistic not reported

Pe P 9

28.
(" Current study

(" Prior study
Clear Selection

29.

30.
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I: Equivalence reliability: degree to which alternate forms of the same measurement instrument
produce the same results1

[ Reliability coefficient
|: Coefficient of stability
[ Kappa

I: Other (specify:)

I: Statistic not reported

PEPP

|: Test-retest reliability: degree to which the same test produces the same results when repeated |: Percentage '-/:\' Current study
under the same conditions1 agreement —
| Prior study
|: C,‘?”e'a""” [3’ Clear Selection
coefficient
|: Kappa [3’
|: Other (specify:) [3’
|: Statistic not reported
32. 33. 34.

( current study

 Prior study
Clear Selection

35.

|: Internal consistency (inter-item) reliability: how well items reflecting the same construct yield
similar results

36.
|: Cronbach's alpha

[ split-halves

|: Correlation
coefficient

|: Kuder-Richardson
method

P PEQ

37.

(" Current study

(" Prior study
Clear Selection

I: Statistic not reported

|: Other (specify:)
|: Statistic not reported
38. 39. 40.
[ other reliability G’ [ Other (specify:) G’ (" current study

(" Prior study
Clear Selection

1 Reed D, Price EG, Windish DM, et al. Challenges in systematic reviews of educational intervention studies. Ann Intern Med.

2005;142:1080-1089.

41. Comments:

Enlarge  Shrink
Thanks!
42. Reviewed by:

Enlarge  Shrink

Save to finish later | Submit Data I

Form took 0.796875 seconds to render

https://www.clinical-analytics.com/d2d/ull/review.asp?mode=previewMode&articleid=10043&level=11

12/04/2006




Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Adams, RCT, post NA NA NA E: Provider Yes >80%
1998'% intervention knowledge, skill,
only behavior
Allison, RCT, pre and NA NA C: HEDIS NA NR NR
2005 post
intervention
Andersen, RCT, pre and |A: Written NA NA NA No NR
1990°° post E: Knowledge
intervention | (objective)
R: Multiple-choice,
dichotomous, Likert
scale
Anderson, RCT, pre and NA NA C: Prescription NA NR >80%
1996'% post information collected
intervention through the Triplicate
Prescription Program
provided by the
British Columbia
College of Physicians
and Surgeons
Beaulieu, RCT, post NA S: Procedural skills, NA NA No 40-59%
2002 intervention communication skills
only O: Educational
program
representative
F: Live standardized
patient
Beaulieu, Non-RCT, pre A: NR NA C: Health plan NA No 40-59%
2004* and post E: Knowledge (self- database
intervention  reported), behavior

(self-assessed)
R: Multiple-choice

F-1




Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Bjornson, RCT, post A: Written NA C: Health plan NA NR 40-59%
1990 intervention  E: Knowledge (self- database
only reported), attitude,
intent to change
behavior (self-
assessed)
R: Likert scale
Block, 1988°" Non-RCT, A: Written NA NA NA No 60-79%
post E: Knowledge
intervention | (objective), attitude,
only behavior (self-
assessed)
R: Multiple-choice,
Likert scale
Bloomfield, Overall trial  A:NR NA C: Chart review NA Yes >80%
2005 does not E: Attitude, behavior
appear to be | (self-assessed)
randomized, R:NR
but one
aspect, the
provision of
prompts was
randomized,
pre and post
intervention
Brown, 1999’* RCT, pre and A: Written NA NA E: Provider No >80%
post E: Satisfaction with knowledge, skill,
intervention  curriculum, skill (self- behavior, satisfaction

assessed), behavior
(self-assessed)
R: NR

F-2
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Brown, RCT, pre and NA S: Procedural skills, NA E: Provider Yes <40%
2004 post communication skills knowledge, skill,
intervention O: Patients’ parents behavior
F: Patients' parents
live observation of
interaction with
physician and
symptoms of patients
Browner, RCT, post NA NA C: Chart review NA No >80%
1994'% intervention
only
Bunting, Non-RCT, pre NA NA C: Health plan NA No >80%
2004 and post database
intervention
Carneg/, RCT, post A: Written NA NA E: Standardized No NR
1995° intervention  E: Knowledge patient assessment
only (objective) using performance
R: NR checklist
Casebeer, RCT, pre and NA S: Communication C: Lipid profile E: Patient knowledge, No 60-79%
1999 post skills attitude, behavior
intervention O: Educational
program
representative
F: Live standardized
patient
Chan, 1999 RCT, pre and A: Computer NA NA NA Yes >80%
post E: Knowledge (self-
intervention  reported)
R: Multiple-choice
Chassin, RCT, pre and NA NA C: Chart review NA No >80%
1986'%° post
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Cherkin, Observational 'A: Written NA NA NA NR NR
1991% study, pre and E: Knowledge (self-
post reported), attitude,
intervention  skill (self-assessed),
behavior (self-
assessed)
R: NR
Chodosh, RCT, post A: Written NA NA NA No 40-59%
2006° intervention  E: Knowledge
only (objective), attitude
R: Multiple-choice,
dichotomous, Likert
scale
Chung, RCT, preand A: NR NA NA NA No 60-79%
2004 post E: Knowledge (self-
intervention  reported), knowledge
(objective)
R: Multiple-choice
Clark, 1998"° RCT, pre and A: Written NA NA E: Provider No >80%
post E: Knowledge (self- knowledge, skill,
intervention  reported), behavior behavior; parental
(self-assessed) knowledge of asthma
R: NR management
Clark, 2000 RCT, pre and A: Written, sentby  NA NA E: Provider NR 40-59%
post mail knowledge, skill,
intervention | E: Behavior (self- behavior; health care

assessed),
medication use,
procedures
encouraging self-
management for
patients

R: NR

F-4
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Cohn, 2002 Non-RCT, pre A: NR NA NA E: Provider No 40-59%
and post E: Knowledge knowledge, skill,
intervention  (objective), behavior behavior
(self-assessed)
R: NR
Costanza, Non-RCT, pre A: Written NA NA NA No 60-79%
1992%° and post E: Knowledge
intervention | (objective), attitude,
behavior (self-
assessed)
R: Likert scale,
biographical data
entered directly by
physician
Cummings, RCT, pre and A: Written NA NA E: Patient knowledge, No 60-79%
1989 post E: Attitude, behavior attitude, behavior;
intervention  (self-assessed) provider knowledge,
R: Multiple-choice, skill, behavior
Likert scale
Cummings, RCT, pre and |A: Written NA NA E: Patient knowledge, No 40-59%
1989 post E: Satisfaction with attitude, behavior;
intervention | curriculum, attitude, provider knowledge,
behavior (self- skill, behavior
assessed)
R: Multiple-choice,
Likert scale
Cummings, RCT, post NA NA NA E: Patient knowledge, No 60-79%
19897 intervention attitude, behavior;
only provider knowledge,

F-5
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Curran, RCT, pre and |A: Computer, by NA NA NA Yes >80%
2000* post phone
intervention | E: Satisfaction with
curriculum,
knowledge (self-
reported), skill (self-
assessed)
R: Multiple-choice,
dichotomous, Likert
scale, open-ended
Davis, 2004'°" Non-RCT, pre NA NA C: Health plan NA Yes 60-79%
and post database
intervention
Derebery, Non-RCT, pre A: Physicians NA C: Health plan NA No NR
2002 and post answered questions database
intervention | about patient
management as they
were guided through
cases and were given
feedback about their
responses
E: Patient
management
R: NR
Des Marchais, RCT, pre and NA NA C: Interpersonal skill |NA NR NR
1990 post assessment scores
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Dietrich, RCT, pre and |A: Written S: Observations of NA E: Provider No 40-59%
2000™° post E: Behavior (self- office availability and knowledge, skill,
intervention  assessed) use of tools behavior
R: Likert scale O: Educational
program
representative
F: Observations of
office
Dormuth, RCT, pre and NA NA C: Health plan NA No NR
2004"% post database
intervention
Doucet, Non-RCT, A: Written NA NA NA No 60-79%
1998% some E: Satisfaction with
evaluations curriculum,
conducted pre knowledge
and post (objective), clinical
intervention reasoning assessed
and some by "Key Feature
conducted Problems™
post R: Multiple-choice,
intervention | Likert scale
only
Elliott, 1997°° RCT, pre and A: Written, telephone NA NA E: Amount of pain No 60-79%
post E: Knowledge
intervention | (objective), attitude
R: Dichotomous,
Likert scale
Evans, 1986>° RCT, post A: Written NA C: Chart review E: Patient knowledge, No >80%
intervention  E: Knowledge attitude, behavior;
only (objective) provider knowledge,

R: Multiple-choice

F-7
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Fordis, 2005* RCT, pre and A: Written, computer NA C: Chart review NA No >80%
post E: Knowledge
intervention | (objective)
R: Multiple-choice
Frush, 2006®" RCT, pre and NA S: (1) Dosing NA NA No >80%
post deviation from
intervention accepted dose range;
(2) time requested to
calculate medication
doses during the
management of the
simulated pediatric
stabilization scenario
O: Pediatric
emergency medicine
specialist who served
as the facilitator
F: Artificial model
Gerbert, RCT, pre and |A: Computer NA NA NA No <40%
2002°%¢ post E: Satisfaction with
intervention curriculum,
knowledge
(objective), attitude
R: NR
Gerrity, RCT, post A: Written S: Communication NA NA No 60-79%
1999* intervention  E: Knowledge skills, diagnostic and
only (objective) treatment skills
R: NR O: Educational

program
representative

F: Live standardized
patient
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Gerstein, Non-RCT, pre A: Written NA NA NA No <40%
1999% and post E: Knowledge
intervention | (objective), attitude,
behavior (self-
assessed)
R: Multiple-choice,
dichotomous, Likert
scale
Gifford, RCT, post A: Written NA NA NA No 60-79%
1996 intervention  E: Knowledge
only (objective), intensity
of CME
R: Multiple-choice,
Likert scale, open-
ended
Gifford, RCT, post A: Written NA C: Chart review NA Yes >80%
1999'# intervention  E: Knowledge
only (objective), behavior
(self-assessed)
R: NR
Goldberg, RCT, pre and NA NA C: Health plan NA Yes NR
2001% post database
intervention
Goldstein, RCT, pre and NA NA C: Chart review NA No NR
2005 post
intervention
Goldwater, Non-RCT, NA S: Clinical outcomes NA NA Yes NR
2001’ post O:NR
intervention F:NR
only
Gonzales, Non-RCT, pre NA NA C: Chart review, NA NR NR
1999 and post health plan database
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Participant
questionnaire
Study design,

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Grady, 1997” RCT, pre and A: Written NA C: Chart review NA No NR
post E: Satisfaction with
intervention  curriculum, behavior
(self-assessed)
R: Dichotomous,
Likert scale
Greenberg, Non-RCT, A: Written S: Communication C: Chart review NA No <40%
1985%° some E: Knowledge skills, decision-
evaluations  (objective) making skills
conducted pre R: Multiple-choice O: Educational
and post program
intervention representative
and some F: Live standardized
conducted patient
post
intervention
only
Gullion, RCT, pre and NA NA C: Chart review E: Patient knowledge, No >80%
1988 post attitude, behavior;
intervention provider knowledge,
skill, behavior;
measured clinical
outcomes: blood
pressure and weight
Hagen, Non-RCT, pre NA NA C: Chart review, NA No NR
2005 and post pharmacy database
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Harris, 2002 RCT, pre and A: NR NA NA NA No 40-59%
post E: Satisfaction with
intervention  curriculum,
knowledge (self-
reported), attitude,
skill (self-assessed),
behavior (self-
assessed)
R: Likert scale
Harris, 2005"° RCT, some  A: Written NA C: Chart review NA Yes 60-79%
evaluations  E: Satisfaction with
conducted pre curriculum
and post R: Likert scale
intervention
and some
conducted
post
intervention
only
Heale, 1988°° RCT, post A: Written S: History, physician NA NA NR 40-59%
intervention  E: Satisfaction with  examination,
only curriculum, investigations,
knowledge (objective) communication with
R: Multiple-choice, standardized patients
Likert scale in physician practice
O: Standardized
patients
F: Live standardized
patient
Herbert, RCT, pre and NA NA C: Health plan NA No 40-59%
2004 post database
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Hergenroeder RCT, pre and A: Written S: Procedural skills NA NA No 60-79%
, 2002°%° post E: Satisfaction with  O: Trained
intervention  curriculum, standardized patient
knowledge at baseline; study
(objective), attitude coordinator at
R: Comfort level and followup exam
evaluation of F: Live standardized
intervention rated patient
using Likert scale,
knowledge questions
not specified
Howe, 1997'* Non-RCT, pre NA NA C: Chart review, NA NR >80%
and post lllinois Cancer
intervention Registry, and direct
contact with treating
physicians
Jennett, RCT, pre and |A: Written NA C: Chart review NA No >80%
1988 post E: Satisfaction with
intervention | curriculum
R: Likert scale
Juzych, Non-RCT, pre NA NA C: Chart review NA No NR
2005% and post
intervention
Kemper, RCT,2x 2 A: NR NA NA NA No 60-79%
2006°® factorial E: Knowledge
design, pre (objective), attitude,
and post communication
intervention | R: Multiple-choice,

Likert scale
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Kiang, 2005 Non-RCT, pre A: Written NA NA NA No 60-79%
and post E: Knowledge (self-
intervention  reported), attitude,
clinical outcomes
(self-assessed)
R: Dichotomous,
Likert scale
Kim, 1999"*" | RCT, pre and NA NA C: Chart review E: Provider No NR
post knowledge, skill,
intervention behavior; satisfaction
with provider
Kottke, RCT, pre and A: Oral, phone survey NA NA E: Provider No >80%
1989 post E: Attitude, behavior knowledge, skill,
intervention  (self-assessed), behavior
clinical outcomes
(self-assessed)
R: NR
Kronick, RCT, pre and A: NR NA NA NA Yes 60-79%
2003™ post E: Satisfaction with
intervention  curriculum,
knowledge (self-
reported), skill (self-
assessed), behavior
(self-assessed)
R: NR
Kutcher, Non-RCT, pre A: Written NA C: Chart review NA No >80%
2002% and post E: Knowledge
intervention | (objective)
R: NR
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Labelle, Non-RCT, pre A: Written S: Procedural skills ~ NA NA NR NR
2004%’ and post E: Knowledge O: NR
intervention | (objective), behavior | F: Live standardized
(self-assessed) patient
R: Multiple-choice,
Likert scale, open-
ended
Lane, 1991%*° RCT, pre and A: Written NA NA NA No 60-79%
post E: Knowledge (self-
intervention  reported), skill (self-
assessed), behavior
(self-assessed)
R: Dichotomous,
Likert scale, self
report of percentage
of referrals
Lane, 2001* Non-RCT, pre A: Written NA C: Chart review NA No 40-59%
and post E: Satisfaction with
intervention  curriculum,
knowledge (self-
reported), behavior
(self-assessed),
clinical outcomes
(self-assessed)
R: NR
Leopold, RCT, pre and |A: Written S: Procedural skills  NA NA No NR
2005%° post E: Knowledge (self-  O: Educational
intervention  reported), confidence program
R: Likert scale representative

F: Artificial model
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Levinson, RCT, pre and NA S: Communication NA NA NR >80%
1993 post skills
intervention O: Educational
program
representative
F: Videotaped
interaction with real
patient
Lewis, 1993"° Non-RCT, pre A: NR NA NA E: Provider No 60-79%
and post E: Satisfaction with knowledge, skill,
intervention  curriculum, attitude behavior
R: NR
Lin, 1997 Non-RCT, pre A: NR NA C: Chart review, E: Patient knowledge, No 60-79%
and post E: Attitude pharmacy records attitude, behavior;
intervention | R: NR satisfaction with
provider; measured
symptoms of
depression
Lin, 2001** RCT, pre and NA NA C: Health plan NA No 60-79%
post database
intervention
Lindsay- RCT, post A:NR NA C: Chart review E: Patient knowledge, No NR
Mclntyre, intervention | E: Satisfaction with attitude, behavior;
1987'° only curriculum provider knowledge,
R: Likert scale skill, behavior
Lockyer, Unclear, pre A:NR NA NA NA No 60-79%
2002* and post E: Knowledge
intervention | (objective), attitude,

behavior (self-
assessed)

R: Multiple-choice,
dichotomous

F-15




Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Maclure, Non-RCT, pre NA NA C: Prescription filling NA No NR
1998% and post records and billing
intervention information
Macrae, RCT, post A: NR NA NA NA No <40%
2004% intervention  E: Skill (self-
only assessed), critical
appraisal skills
measured objectively
R: Likert scale, open-
ended
Maiman, RCT, post A: Written NA NA E: Patient knowledge, Yes >80%
1988" intervention  E: Satisfaction with attitude, behavior
only curriculum,
knowledge (self-
reported), behavior
(self-assessed)
R: Dichotomous,
Likert scale
Mann, 1997°* RCT, pre and A: NR NA NA NA No NR
post E: Knowledge (self-
intervention  reported), knowledge
(objective), attitude,
behavior (self-
assessed)
R: Dichotomous,
Likert scale, not
reported for all
subsets of test
Margolis, RCT, pre and A:NR NA C: Chart review NA No >80%
20048 post E:NR
intervention |R: NR
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Maxwell, Non-RCT, pre A: Written NA C: Chart review NA Yes NR
1984°’ and post E: Knowledge
intervention | (objective)
R: Multiple-choice
Mazmanian, |RCT, post A: Written NA NA NA No <40%
1998* intervention  E: Satisfaction with
only curriculum, attitude
R: Likert scale
Mazmanian, |RCT, post A: Written NA NA NA Yes 60-79%
2001 intervention  E: Behavior (self-
only assessed), intent to
change behavior
(self-assessed),
clinical outcomes
(self-assessed)
R: Dichotomous,
Likert scale, open-
ended
McBride, RCT, pre and |A: Written NA C: Chart review E: Patient knowledge, No >80%
2000 post E: Knowledge (self- attitude, behavior
intervention  reported), attitude,
behavior (self-
assessed)
R: NR
McClellan, RCT, pre and NA NA C: Health plan NA No NR
2003 post database
intervention
McMahon, Non-RCT, pre NA NA C: Hospital length of |NA No NR
1988"° and post stay statistics
intervention
Mehler, RCT, pre and NA NA C: Chart review NA No NR
2005 post
intervention

F-17




Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Meredith, RCT, pre and |A: Written NA NA NA No 60-79%
2000°" post E: Knowledge
intervention | (objective)
R: Likert scale
Messina, Non-RCT, pre NA NA NA E: Patient knowledge, Yes 60-79%
2002™°° and post attitude, behavior
intervention
Moran, Non-RCT, pre NA NA C: Chart review NA No NR
1996 and post
intervention
Mukohara, RCT, pre and A: Computer NA NA NA Yes >80%
2005 post E: Amount or
intervention  percentage devoted
to finding answers or
giving clinical
guidance from
published research
evidence
R: Multiple-choice,
open-ended
Myers, RCT, pre and |A: Written NA C: Chart review, NA NR <40%
20048 post E: Clinical outcomes patient specific
intervention  (self-assessed) internal chart audit
R: Dichotomous, form
Open-ended
Norris, 2000** RCT, pre and A: Written NA NA E: Patient knowledge, No >80%
post E: Knowledge (self- attitude, behavior;
intervention  reported), knowledge provider knowledge,

(objective), attitude,
skill (self-assessed),
behavior (self-
assessed)

R:NR
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Ockene, RCT, post NA NA NA E: Provider No NR
1996 intervention knowledge, skill,
only behavior
Ozer, 2005"™* Non-RCT, pre NA NA NA E: Provider No >80%
and post knowledge, skill,
intervention behavior
Pazirandeh, |Non-RCT, pre NA NA NA E: Physician practices No NR
2002'% and post regarding clinical
intervention outcomes/ treatment
Pereles, RCT, post A: NR NA NA NA No NR
1996'% intervention  E: Behavior (self-
only assessed)
R: NR
Perera, RCT, pre and NA NA C: Chart review NA No >80%
1983’ post
intervention
Pimlott, RCT, pre and NA NA C: Health plan NA No <40%
2003 post database
intervention
Pinto, 1998 RCT, pre and A: NR NA C: Physician self- E: Provider No 60-79%
post E: Satisfaction with report knowledge, skill,
intervention  curriculum, skill (self- behavior; satisfaction
assessed), behavior with provider
(self-assessed)
R: Likert scale
Premi J, RCT, pre and |A: Written NA NA NA No 60-79%
19933 post E: Knowledge
intervention | (objective)
R: NR
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Premi, 1994*" Non-RCT, pre A: Written NA NA NA NR 60-79%
and post E: Satisfaction with
intervention  curriculum,
knowledge
(objective), behavior
(self-assessed)
R: Dichotomous
Rabin, 1998°" RCT, pre and A: Telephone S: Communication  NA NA No 60-79%
post E: Behavior (self- skills, inclusion of
intervention  assessed) appropriate STD/HIV
R: NR history-taking and
counseling
O: Simulated patient
instructor
F: Live standardized
patient
Rahme, RCT,2x2 NA NA C: Chart review NA No NR
2005 factorial
design, pre
and post
intervention
Ray, 1985 | Non-RCT, pre NA NA C: Medicaid NA No >80%
and post prescription records
intervention
Ray, 2001'® RCT, pre and A: Oral, by phone NA NA E: Patient pain, No >80%
post E: Patient pain, functioning, health
intervention functioning, health

R: Likert scale
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Rodney, Non-RCT, pre A: Written, phone NA NA NA No 60-79%
1986’ and post interview
intervention  E: Knowledge
(objective), skill (self-
assessed), behavior
(self-assessed),
clinical outcomes
(self-assessed)
R: NR
Rosenthal, RCT, post NA NA NA E: Patient knowledge, No >80%
2005 intervention attitude, behavior,
only satisfaction with
provider
Rost, 2001%> |RCT, pre and NA NA NA E: Patient knowledge, No >80%
post attitude, behavior;
intervention whether the patients
had received
psychiatric care or not
Roter, 1995** RCT, post A: Written S: Communication  NA E: Patient knowledge, No NR
intervention  E: Skill (self- skills attitude, behavior
only assessed), behavior O: Visits were
(self-assessed) audiotaped and then
R: Likert scale, open- coded
ended F: Live standardized
patient
Schectman, | Non-RCT, A:NR NA NA NA No NR
1991"° post E: Satisfaction with
intervention  curriculum, behavior
only (self-assessed)
R: NR
Schectman, |RCT, pre and NA NA C: Health plan NA No NR
1995 post database
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Schectman, | Non-RCT, pre NA NA C: Health plan NA Yes >80%
1996 and post database
intervention
Schectman, RCT, preand A:NR NA C: Chart review E: Patient knowledge, No NR
2003 post E: Satisfaction with attitude, behavior;
intervention | curriculum satisfaction with
R: NR provider; measures of
clinical outcome
Schro%/, Non-RCT, pre A: NR NA C: Review of NA No 60-79%
1999° and post E: Attitude, behavior appointment logs at
intervention  (self-assessed), cues the intervention
to action (such as neighborhood health
chart or computerized centers (NHCs) as
reminders) well as monitoring of
R: Dichotomous, off-site referrals for
Likert scale comparison NHCs
Schwartzberg, Non-RCT, pre A: Written, telephone 'NA NA NA No 40-59%
1997% and post E: Knowledge (self-
intervention  reported), attitude
R: Dichotomous,
Likert scale, open-
ended
Sharif, 2002°* Non-RCT, pre NA NA C: Chart review NA No >80%
and post
intervention
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Short, 2006 RCT, pre and A: Written NA NA NA No 40-59%
post E: Knowledge (self-
intervention  reported), knowledge
(objective), attitude,
behavior (self-
assessed)
R: Multiple-choice,
cases were linear
with no alternative
outcomes
Sible¥, RCT, pre and |A: Written NA C: Chart review NA NR >80%
1982"° post E: Knowledge
intervention | (objective)
R: NR
Slotnick, Non-RCT, A: Written NA NA NA Yes >80%
1993" post E: Knowledge
intervention | (objective)
only R: NR
Socolar, RCT, pre and |A: Written NA C: Chart review NA No 40-59%
19983 post E: Knowledge
intervention | (objective)
R: Likert scale
Solomon, RCT, pre and NA NA C: Chart review NA No 60-79%
2004 post
intervention
Soumerai, RCT, pre and NA NA C: Health plan NA Yes >80%
1987'% post database
intervention
Stein, 2001>® RCT, pre and NA NA NA E: Provider No >80%
post knowledge, skill,
intervention behavior; patient
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Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year  |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
Stewart, RCT, pre and |A: Written NA C: Chart review E: Provider No NR
2005% post E: Knowledge knowledge, skill,
intervention | (objective) behavior
R: NR
Stross, RCT, pre and NA NA C: Chart review NA No NR
1985™° post
intervention
Terry, 1981*° 'Non-RCT, pre A: Written S: Communication  NA NA NR <40%
and post E: Knowledge skills, medical
intervention  (objective), attitude,  decision-making
behavior (self- O: Educational
assessed) program
R: Multiple-choice representative
F: Live standardized
patient, audiotaped
standardized patient
interaction
Thom, 2000'*° Non-RCT, pre NA NA E: Satisfaction with  NR NR
and post provider
intervention
Tziraki, RCT, post A: Written NA NA NA No 60-79%
2000 intervention  E: Attitude, behavior
only (self-assessed)
R: NR
Wells, 2000™°* RCT, pre and NA NA NA E: Patient knowledge, No >80%
post attitude, behavior;
intervention patient health
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outcomes
(depression, QOL);

utilization; quality of

care; employment




Evidence table 1. Characteristics of study design and evaluation methods in studies assessing the effectiveness of continuing medical education

Study design,

Participant
questionnaire

Observer assessment

when Administered (A) Skill assessed (S) Performance audit Patient assessment Lowest
evaluation Evaluated (E) Observer (O) Qualitative [response
Author, year |conducted Response options (R) |Format (F) Conducted (C) Evaluated (E) evaluation |[rate
White, 1985 RCT, pre and  A: Written NA C: Chart review NA No NR
post E: Satisfaction with
intervention  curriculum,
knowledge
(objective), attitude
R: Multiple-choice,
dichotomous
White, 2004% RCT, pre and A: Written NA NA NA Yes >80%
post E: Knowledge
intervention | (objective)
R: Multiple-choice
Wilson, RCT, post NA NA C: Chart review E: Patient knowledge, No >80%
1988"* intervention attitude, behavior
only
Winickoff, RCT, pre and NA NA C: Chart review, NA No >80%
1984% post health plan database
intervention
Worrall, RCT, pre and NA NA NA E: NR NR NR
19992 post
intervention
Zuckerman, Non-RCT, pre NA NA C: Health plan NA No NR
2004 and post database
intervention

CME = continuing medical education; HEDIS = Health Plan Employer Data and Information Set; NA = not applicable; NR = not reported; QOL = quality of life; RCT =
randomized controlled trial; STD/HIV = sexually transmitted diseases/human immunodeficiency virus
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Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Skills Objectives Met, Evaluation Duration Not Reported
Frush, |Int: Internet, not | Int: Lecture, Int: Time to Cognitive Yes We also found a The Web-based Int: NR
2006%" real time, Video case-based Education determine skills significant decrease in education program on the
learning was dose the time it took clinicians proper use of the
available for to determine (prescribe) Broselow Pediatric
3 months a dose in the education | Resuscitation Tape could
group after having improve dosing accuracy
CC: NA CC: NA CC: NA received the intervention, and reduce dosing time. CC: NA
as compared with the
control group.
Kian%, Int: NA Int: NA Int: NA Responses  Cognitive Yes | Both Minnesota and In conclusion, this study | Int: NA
2005% to adult case skills Wisconsin clinicians suggests that the WARN
CC: NA CC: NA CC: NA scenarios for improved in their campaign had atleasta CC: NA
URI responses to the adult modest positive effect on
Int: Many things | Int: Not clear Int: Not clear case scenarios for URI  |the knowledge and Int: NR
were made and bronchitis. The decision-making of
available but it is magnitude of primary care clinicians in
not reported as improvement was greater Wisconsin.
to which groups for Wisconsin clinicians,
used what but the improvement in
methods, Wisconsin was not
options included significant after
live, regional accounting for the
meetings, CD- secular trend in
ROMSs, mailings, Minnesota. In the
grandrounds pediatric case scenarios,
Wisconsin clinicians
CC: NA CC:NA CC: Not improved from 1999 to CC:NA
clear 2002 (p = 0.058), while
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the responses of

Minnesota clinicians were

essentially unchanged (p
= 0.807).




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Kian%, Int: NA Int: NA Int: NA Responses Knowl- Yes In Wisconsin, significant | In conclusion, this study Int: NA
2005% to questions edge Yes improvement occurred in suggests that the WARN
CC: NA CC: NA CC: NA about Cognitive the responses to the 2 campaign had atleasta CC: NA
nonpredic-  skills guestions about modest positive effect on
Int: Many things | Int: Not clear Int: Not clear |tive clinical nonpredictive clinical the knowledge and Int: NR
were made factors and factors and the social decision-making of
available but it is social factors factor that may increase  primary care clinicians in
not reported as the likelihood of Wisconsin.
to which groups prescribing antimicrobial
used what agents.
methods,
options included Overall, Wisconsin
live, regional clinicians demonstrated
meetings, CD- significant improvement
ROMSs, mailings, regarding the influence of
grandrounds purulent nasal discharge
(p =0.044) and
CC: NA CC: NA CC: Not productive cough (p = CC: NA
clear 0.010) after accounting
for temporal changes in
Minnesota.
Gerrity, Int: Live, Video,  Int: Clinical Int: Multiple 'Communi-  Cognitive Yes | Intervention physicians  The Depression Int: 2-6
1999% | Audio, Print experiences, time or cation skills | skills performed better than Education Program weeks
Discussion repetitive for diagnosis control physicians in 4 of | changed physicians'
group, and 6 rated areas for female | behavior and may be an
Feedback, management SP: assessing criteria of | important component in
Lecture, of depression, suicidal the efforts to improve the
Readings, Role depression, ideation, and stress at care of depressed
play as assessed home and considering patients.
by diagnosis of depression.
CC: NA CC: NA CC: NA unannounc- Intervention physicians CC: NA
ed performed better than
standardized control physicians in 2 of
patients’ 6 rated areas for male
ratings SP: assessing stress at
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home and scheduling
followup visit in 2 weeks.




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Anders Int: Live, Video | Int: Case-based Int: One time |Physicians' Knowl- | Yes | Compared with control, A brief, single-session Int: 1-8
en, learning, Lecture diagnostic edge Yes intervention physicians intervention can have an weeks
1990% accuracy for |Cognitive had significantly better impact on physicians'
CC: NA CC: NA CC: NA psychiatric | skills post-test composite psychiatric diagnostic CC: NA
conditions, scores for affective and  abilities. Additionally,
as measured anxiety disorders; physicians participating in
by pre and differences significant in | the intervention were
post-tests 2 of 4 affective disorders 'more likely to refer
incorporating (major depression and psychiatric patients.
multiple dysthymic disorder but
clinical not depression with
vignettes psychotic features or
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bipolar), no specific
anxiety disorders (0 of 4),
and no somatic
disorders. Pre-test scores
negatively correlated with
improvement in accuracy
(more improvement on
incorrect pre-test cases).




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Skills Objectives Met, Evaluation Duration Greater Than 30 Days
Macrae |Int: Print Int: Readings, Int: Multiple | Skills for Cognitive Yes In general, surgeons in  |"The results of the trial Int: 6 weeks
, 2004% Listserv time or critically skills the intervention group suggest that the
discussion group repetitive appraising performed better on the intervention was effective
with moderator articles, as test of critical appraisal  in enhancing critical
measured by than did those in the appraisal skills. The effect
CC: Print CC: Readings CC: Multiple | examination control group (with mean size seen in this trial was | CC: 6 weeks
time or examination scores of quite large. In this case,
repetitive 58%-+-8 AND 50% +-8, the mean of the treatment
respectively, t=3.92, group was a full standard
p<0.0001). deviation higher than the

mean of the control
group. Despite the large
number of potential
sources of variation, a
large proportion of the
variance was accounted
for by the training
condition (intervention or
control group) alone.

Thus, enhancing critical
appraisal skills in the
medical community at
large likely is of value,
and complements other
sources in ensuring high
levels of evidence-based
care. This study is one of
the first in the literature to
show that it is possible to
enhance the critical
appraisal skills of
practicing physicians with
a targeted, Internet-based
intervention that can be
undertaken in one’s own
practice setting."
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Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Gerbert Int: Internet, not | Int: Case-based Int: Multiple | Diagnosis Cognitive Yes  Overall diagnosis and "The intervention-group | Int: 8 weeks

, 2002% real time learning, time or and skills evaluation planning physicians in this study
Feedback, repetitive evaluation showed significantly significantly improved in
Programmed planning of greater improvement nine of the 14 outcomes,
learning, skin cancer from pretest to posttest | including their overall
Readings comparing the diagnosis and overall
intervention to the control | evaluation planning."
CC: NA CC: NA CC: NA group. There was still CC: 8 weeks

greater improvement
maintained by posttest II,
but only in 5 of 9
outcomes.
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Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Doucet, Int: Live Int: Problem- Int: Multiple |The Key Knowl- |Yes Whereas those enrolled "Tests of knowledge Int: 3 months

1998%° based learning time or Feature edge in the lecture group had a acquisition and the KFP
or team-based repetitive Problems Cognitive Yes mean score of 28 (SD = |tests of clinical reasoning
learning examination | skills 5.23), participants of the | skills indicated that the
(evaluation PBL group had a mean  PBL group benefited
CC: Live CC: Discussion |CC: One of clinical examination score of more than the lecture CC: 3 months
group, Lecture |time reasoning 34.76 (SD = 5.96). This  group. In addition,
skills) represents a 25% physicians participating in
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difference, deemed
educationally significant.
The difference in scores
between the intervention
and control groups was
highly statistically
significant (p = 0.001).

the PBL sessions enjoyed
the interactive approach
and rated the program
more highly. Participants
in the PBL group rated
the program sessions
more favorably than did
their counterparts in the
lecture group across
seven of the nine
program dimensions.
However, physicians in
the lecture group did
report that the program
held their interest,
contributed to their
knowledge and skills and
provided content useful to
their practice. Physicians
in the lecture group also
agreed that the facilitators
presented the concepts
effectively, but were less
inclined to agree that the
discussion component of
the lecture enhanced
their learning."




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Brown, |Int: Live Int: Clinical Int: Multiple | Self- Attitudes Yes |Intervention group noted |"Thriving in a Busy Int: >=6
1999 experiences, time or assessment | Skills Yes  substantial improvements Practice: Physician- months
Discussion repetitive of clinicians' |(psycho Yes | compared with control in |Patient Communication,”
group, Lecture, communi- motor or 8 of 24 skills / attitudes / | a typical continuing
Role play, cation skills, | procedur- behaviors: awareness of medical education
Clinicians attitudes, al skills) and confidence in dealing | program geared toward
audiotaped and Practice with patients whom they developing clinicians’
interaction with behavior, as ' behavior found difficult; abilities to | communication skills, is
patients and measured by compliment patients’ not effective in improving
listened between participant efforts, ask open-ended | general patient
workshops guestion- guestions, address satisfaction. To improve
naire psychosocial factors, global visit satisfaction,
CC: NA CC: NA CC: NA express empathy and communication skills CC: NA
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reassurance, and clarify
expectations. 33% of
clinicians reported that
fewer than 5% of visits
were frustrating after the
program (compared with
21% of clinicians at
baseline). Three months
after the program,
clinicians in the
intervention group
reported that it had
improved communication
with patients. On
average, however, the
scores for clinicians’
rating of improvement in
patient satisfaction and
improvement in clinicians’
personal satisfaction in
their work decreased
below the midpoint on the
five-point scale (mean
rating, 2.85 for both
items).

training programs may
need to be longer and
more intensive, teach a
broader range of skills,
and provide ongoing
performance feedback.



Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Roter, |Int: Live Int: Discussion  Int: Multiple | Physician Cognitive Yes  Emotion handling group |Physicians' use of Int:
1995% group, Lecture, time or use of skills used significantly more  communication skills in Participant
Role play, repetitive emotion EH skills than control their practices changed | questionnaire
Standardized handling and group; PD group fell in as a result of an 8-hour  was
patient problem between. Problem CME program. conducted in
defining defining group used Physicians trained in between
Int: Live Int: Discussion  Int: Multiple  skills significantly more PD specific communication  sessions.
group, Lecture, time or measured behaviors than the skills recognized more When the
Role play, repetitive from the control group with EH psychological problems in simulated
Standardized audiotape group falling between. their patients than did patient
patient analysis and untrained physicians. occurred was
simulated Trained physicians not reported.
CC: NA CC: NA CC: NA patients showed greater clinical  The last
proficiency in the patient
management of a assessment
simulated patient was 6
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compared with control
group physicians. The
patients of trained

physicians compared with

untrained physicians

showed greater reduction

in emotional distress for

as long as 6 months after

their medical visit.

months after
their
audiotaped
visit, which
occurred
during the
CME




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Roter, |Int: Live Int: Discussion  Int: Multiple 'Recognition Cognitive Yes | Recognition of emotional |Physicians' use of Int:
1995% group, Lecture, time or & skills problems and distress communication skills in Participant
Role play, repetitive management was higher among PD their practices changed | questionnaire
Standardized of emotional physicians than among  as a result of an 8-hour  was
patient problems control physicians. PD CME program. conducted in
physicians also used Physicians trained in between
Int: Live Int: Discussion | Int: Multiple more management specific communication  sessions.
group, Lecture, time or strategies for emotional  skills recognized more When the
Role play, repetitive problems than control psychological problems in simulated
Standardized group (p=0.03). EH their patients than did patient
patient physicians were not untrained physicians. occurred was
significantly different than | Trained physicians not reported.
CC: NA CC: NA CC: NA control physicians in showed greater clinical  The last
terms of recognizing proficiency in the patient
emotional problems & management of a assessment
distress (p=0.18) and simulated patient was 6
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using any of the
management strategies.

compared with control
group physicians. The
patients of trained
physicians compared with
untrained physicians
showed greater reduction
in emotional distress for
as long as 6 months after
their medical visit.

months after
their
audiotaped
visit, which
occurred
during the
CME




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Roter, |Int: Live Int: Discussion | Int: Multiple | Clinical Cognitive Yes PD physicians had Physicians' use of Int:
1995% group, Lecture, time or proficiency | skills significantly higher communication skills in Participant
Role play, repetitive scores than the control  their practices changed  questionnaire
Standardized group. EH physicians had | as a result of an 8-hour was
patient slightly higher scores CME program. conducted in
than control, but the Physicians trained in between
Int: Live Int: Discussion | Int: Multiple difference was not specific communication  sessions.
group, Lecture, time or statistically significant. skills recognized more When the
Role play, repetitive psychological problems in simulated
Standardized their patients than did patient
patient untrained physicians. occurred was
Trained physicians Not reported.
CC: NA CC: NA CC: NA showed greater clinical  The last
proficiency in the patient
management of a assessment
simulated patient was 6
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compared with control
group physicians. The
patients of trained

physicians compared with

untrained physicians

showed greater reduction

in emotional distress for

as long as 6 months after

their medical visit.

months after
their
audiotaped
visit, which
occurred
during the
CME




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Terry, Int: Live, Audio, Int: Case-based Int: Multiple |Knowledge Knowl- |Yes Intervention groups Physicians completing a | Int: 6 months

1981*°  Print learning, time or and edge Yes showed a 23% significant home study AV program
Discussion repetitive judgment in | Cognitive increase in scores on increased knowledge
group, Feedback COPD skills posttest 1 to match those about diagnosis and
Lecture, manage- of pulmonologists, while | treatment of COPD, but
Readings ment, as there was no their behavior in
measured by improvement for control  simulated exercises was
Int: Live, Audio, Int: Case-based Int: Multiple self- groups (p>0.05 for group | not different from Int: 6 months
Print learning, time or assessment differences). Intervention |controls. Experimental
Discussion repetitive guestion- groups receiving group physicians did use
group, Lecture, naires at feedback had similar more patient-education
Readings baseline, 8 scores on posttest 2 to and smoking cessation
months, and intervention groups not  information during patient
Int: Audio, Print Int: Case-based | Int: Multiple |18 months receiving feedback. visits. Group meetings for ' Int: 6 months
learning, time or Among intervention needs assessment and
Feedback, repetitive physicians who did not  feedback (given 2 weeks
Lecture, agree to participate in after tests) had no
Readings standardized patients, apparent effect beyond
posttest scores dropped  the audiovisual materials.
Int: Live, Audio, Int: Case-based Int: Multiple to baseline. Int: 6 months
Print learning, time or
Lecture, repetitive
Readings
CC: Audio, Print CC: Case-based CC: Multiple CC: 6 months
learning, time or
Lecture, repetitive
Readings
Skills Objectives Not Met, Evaluation Duration Not Reported
Muko- |Int: Computer- | Int: Readings Int: Multiple |Frequency of Cognitive No By the end of the 3- While doctors Int: NR
hara, |'based off-line time or finding skills month trial, there were no appreciated these
2005" repetitive answers to significant differences summaries, which
clinical within or between the improved their reading
CC: Computer- CC: Readings CC: Multiple |questions WBJC and control groups efficiency, the CC: NR
based off-line time or in the frequency of intervention had little
repetitive finding an answer to impact on their use of
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clinical questions.

research evidence in
practice.



Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Skills Objectives Not Met, Evaluation Duration Greater Than 30 Days
Rodne7y Int: Live, Video Int: Int: One time |Behavior Attitudes Yes | Small group learners Physicians who Int: 12-18
,1986"" Demonstration, related to Cognitive No were more likely to participate in courses in  months
Lecture, flexible skills Yes |acquire additional training flexible sigmoidoscopy
Simulation (other sigmoidos-  Practice and teaching have a higher probability
than copy use, as |behavior attachments for their of office utilization of
standardized measured by sigmoidoscopes, and these skills than those
patient or role- phone or less likely to use small who do not take courses.
play) written (35 cm) scopes; there Minimal differences found
survey was no difference in between large and small
Int: Live, Video Int: Int: One time biopsy utilization. 90% of group CME formats. Int: 12-18
Demonstration, large group learners months
Lecture, acquired scopes after
Simulation (other training vs. 40-56% of
than small groups. Small
standardized groups were associated
patient or role- with shorter procedure
play) times (p<0.05) for first 10
procedures, but
CC: NA CC:NA CC:NA otherwise no differences CC:NA
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in times, insertion depths,
or number of exams
performed. Compared to
a randomly surveyed
group of physicians,
those with CME were
significantly more likely to
perform flexible
sigmoidoscopy.




Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Skills Objectives With Mixed Results, Evaluation Duration Greater Than 30 Days
Carnegl, Int: Live, Video | Int: Int: One time \Which CME  Cognitive Mixed Performance of Performance based CME Int: 1 year
1995° Demonstration, techniques  skills Mixed intervention physicians  |techniques have a
Discussion had the Practice was consistently better  positive influence on
group, greatest behavior though only 4 of 19 physicians' performance
Feedback, effect on measured endpoints of  (especially in skills
Lecture physician the physicians' behavior training). Using
Programmed cancer by the SP reached unannounced
learning, Role screening statistical significance. standardized patients is a
play and feasible method to
prevention assess performance
CC: NA CC: NA CC: NA counseling within the practice CC: NA
skills environment.
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Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Skills Objectives With No Control Group, Evaluation Duration Not Reported
Leo- Int: Print Int: Readings Int: NA Competence | Skills No Before the instruction, Even low-intensity forms  Int: NR
pold, in task (psycho con- competence skills did not | of instruction improve
2005% Int: Computer- | Int: Int: NA motor or trol differ between the three | individuals’ confidence, Int: NR
based off-line Demonstration, procedur- group randomized groups. competence, and self-
Readings al skills) After the instruction, assessment of their skill
competence skills in performing the fairly
Int: Live Int: Int: One time increased for all groups.  straightforward Int: NR
Demonstration, psychomotor task of
Feedback, simulated knee injection.
Mentor/Precep- However, men and
tor, Simulation physicians
(other than disproportionately
standardized overestimated their skills
patient or role- both before and after
play) training, a finding that

worsened as confidence
increased. The inverse
relationship between
confidence and
competence that we
observed before the
educational intervention
as well as the
demographic differences
that we noted should
raise questions about
how complex new
procedures should be
introduced and when self-
trained practitioners
should begin to perform
them.
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Evidence table 10. Effectiveness Of continuing medical education on short-term and long-term skill outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- |tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Hergen |Int: Video, Print | Int: Int: One time |Physician Skills No There was a statistically "This study demonstrated 'Int: NR
roeder, Demonstration skills in (psycho con- significant increase that improvements in
2002%° performing a 'motor or trol between baseline and physicians' knowledge
Int: Live, Video, Int: Int: One time |physical procedur- group followup in clinical skills and skills in performing Int: NR
Print Demonstration, exam al skills) assessment examination | ankle and knee physical
Feedback, scores for both examinations were

Simulation (other

than
standardized
patient or role-

play)

intervention groups, and
there was a significant
difference between the
groups at followup.

associated with the
physicians' participation
in either intervention.
The improvements in
physicians' knowledge
and skills in the ankle and
knee examinations were
greater in the videotape
plus skills intervention
group than in the
videotape-alone group.”

AV = audiovisual; CC = concurrent control; CME = continuing medical education; COPD = chronic obstructive pulmonary disease; EH = emotion handling; Int =intervention
group; KFP = Key Features Problems; NA = not applicable; NR = not reported; PBL = problem-based learning; PD = problem defining; SD = standard deviation; SP =
standardized patient; URI = upper respiratory infection; WARN = Wisconsin Antibiotic Resistance Network
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Practice Behavior Objectives Met, Evaluation Duration Not Reported
Frush, Int: Internet, not ' Int: Lecture, Int: Dosing Practice |Yes In this randomized, The Web-based Int: NR
2006%" real time, Video Simulated Education deviation behavior controlled clinical trial, we | education program on the
scenario was from found a significant proper use of the
available for accepted reduction in medication | Broselow Pediatric
3 months dose range dosing deviation when Resuscitation Tape could
emergency providers improve dosing accuracy
CC: NA CC: NA CC: NA received education about |and reduce dosing time. CC: NA
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proper use of one
resuscitation aid (the
Broselow Pediatric
Resuscitation Tape) as
compared with no
education being offered.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Juzych, Int: Live, Print Int: Case-based | Int: Single Prescription Practice 'Yes Among physicians in the |This study suggests that Int: NR
2005% learning, half day rates of behavior intervention population, | an educational
Lecture, session antibiotics the overall prescribing intervention on
Readings rates of antibiotics appropriate antibiotic use
declined 24.6% from reduced antibiotic use in
CC:NA CC:NA CC:NA 49.9% to 37.6% treating uncomplicated CC:NA
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(P<.0001). Between the
control and intervention
groups, the decline in
prescribing rates for
antibiotics was significant
(P<.0001).

Statistically significant
declines in prescribing of
antibiotics were seen
among physicians in the
intervention group for
pharyngitis (P=.007),
otitis media (P=.001),
and URIsnos (P=.001).
For bronchitis, there was
no significant change in
prescribing of antibiotics
in the intervention group
(P=.84).

URIs. A significant
difference in changes in
prescribing rates between
the intervention and
control populations was
found only for URIsnos.

This confirms previous
studies of educational
interventions to reduce
antimicrobial use in
treating URIs and
demonstrates that a
meaningful reduction is
achievable when the
program is applied to all
staff members at a
Medicaid HMO.
Educational efforts to
improve prescribing of
antibiotics for treating
uncomplicated viral URIs
should be expanded, and
should include all health
care staff. Such programs
should provide physicians
and staff with the tools to
diagnose URIs
appropriately and teach
them how to convey to
patients why
antimicrobials may not be
appropriate.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Bloom- Int: Live, Print, Int: Discussion |Int: One time Prescription Practice Yes The prescription rate at |In conclusion, this study Int: NR
field, Patient letter group, Lecture, rates behavior the control sites did not | shows that a relatively
2005% prompting Patient informs change between the two |simple intervention (an
patient to provider time periods (pre- educational workshop,
discuss with intervention period opinion leader influence
provider about 18.9%, intervention and prompts) based on a
letter contents period, 17.7%, p=0.19), theoretical model of
(treatment) but it increased from provider behavior, which
8.3% to 39.1% (OR=6.5, |is designed to address
Int: Live, Print, Int: Discussion  Int: One time 95% Cl 5.2 t0 8.2, empirically identified Int: NR
Chart reminders group, Lecture, p=0.0001) at the barriers, can result in
appearing on Point of care intervention sites. There | substantial improvement
cover page of was a significant in provider prescription
patient's interaction between behavior.
computerized group and time period
medical record (p=0.0001). The adjusted
odds of receiving a
Int: Live, Print,  Int: Discussion | Int: One time prescription during the Int: NR
Progress notes  group, Lecture, intervention period was
reminding Point of care 3.1 times higher at the
primary care intervention sites than at
clinician about the control sites (95% CI
appropriate 2.1t0 4.7).
approach
Overall, there was no
CC: NA CC: NA CC: NA statistically significant CC: NA
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difference in prescription
rates among the three
prompt groups (40.7% for
progress notes, 36.9%
for patient letters, and
39.4% for reminders,
p=0.60). However, there
was a significant
interaction between
group and site, indicating
that the efficacy of the
prompts differed by site.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Dor- Int: Print Int: Readings Int: Multiple | Proportion |Practice |Yes A significant change was The results of this Int: NR
muth, time or receiving behavior observed in the randomized controlled
2004" repetitive drugs proportion of newly trial demonstrate a
recom- treated patients receiving significant change in
CC: Print CC: Readings CC: Multiple 'mended the analysis drugs as prescribing to newly CC: NR
time or from letter first-line therapy. The treated patients when the
repetitive preference for the impact of a series of 12
analysis drugs was 1.3 |letters was subjected to a
times more in the combined analysis.
predicted direction in the
intervention group of We conclude that printed
physicians than in the letters distributed as an
control group (95% CI: ongoing series from a
1.13-1.52). credible and trusted
source can have a
clinically significant
impact on prescribing to
newly treated patients.
Gold- ' Int: Live, Video, Int: Academic Int: Multiple | Quarterly Practice Yes  After the intervention, the After implementation of Int: NA
berg, Print detailing, time or observations ' behavior rates of surgery went the intervention, surgery
2001% Discussion repetitive of surgical down in the intervention |rates declined in the
group, Lecture rates group practices, while intervention communities
rates went up in the but increased slightly in
CC: NA CC: NA CC: NA control group practices. |the control communities. CC: NA
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Reduction in surgical
rate: 8.9% (p=0.01)

The net effect of the
intervention is estimated
to be a decline of 20.9
operations per 100,000, a
relative reduction of 8.9%
(P =0.01). Conclusion.
We were able to use
scientific evidence to
engender voluntary
change in back pain
practice patterns across
entire communities.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Gerritg, Int: Live, Video, Int: Clinical Int: Multiple | Participatory |Practice Yes | Intervention physicians | The Depression Int: 2-6
1999%  Audio, Print experiences, time or decision behavior scored higher than Education Program weeks
Discussion repetitive making control physicians on the |changed physicians'
group, Participatory Decision- behavior and may be an
Feedback, Making Scale (p=.017 important component in
Lecture, and p=.014 in two SP the efforts to improve the
Readings, Role cases). care of depressed
play patients.
CC: NA CC: NA CC: NA CC: NA
Grady, CC: Live, Print | CC: Lecture, CC: One Effect of Practice 'Yes Mammography referral, |Cueing (posters and CC: NR
1997 Readings time intervention | behavior completion and chart stickers) had a
on mammo- compliance were all positive impact on
Int: Live, Print Int: Lecture, Int: Multiple  graphy higher at one year at the |mammography referral, | Int: NR
Point of care, time or referral, experimental groups (i.e. |completion, and
Readings repetitive completion, cue) than at the control | compliance above and
and groups. However, no beyond education only.
Int: Live, Print Int: Feedback, Int: Multiple | compliance significant difference was However, there was no Int: NR
Lecture, Point of time or rates at the seen between the two added benefit from
care, Readings | repetitive practice level experimental groups (i.e. feedback and financial

Financial reward

for compliance
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no extra effect from
feedback and rewards).

rewards for compliance.
In addition, physician
acceptance of the
interventions was
marginal. There also
appears to be a complex
impact of the physician
characteristics on the
results of the intervention




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Grady, CC: Live, Print | CC: Lecture, CC: One Impact of Practice Yes Same result as above-the | Cueing (posters and CC:NR
1997 Readings time interventions |behavior pattern was the same for |chart stickers) had a
at the physicians positive impact on
Int: Live, Print Int: Lecture, Int: Multiple | physician mammography referral,  Int: NR
Point of care, time or level completion, and
Readings repetitive compliance above and
beyond education only.
Int: Live, Print Int: Feedback, | Int: Multiple However, there was no Int: NR
Lecture, Point of |time or added benefit from
care, Readings | repetitive feedback and financial
Financial reward rewards for compliance.
for compliance In addition, physician
acceptance of the
interventions was
marginal. There also
appears to be a complex
impact of the physician
characteristics on the
results of the intervention
Cos- Int: Live, Print Int: Discussion  Int: Multiple Physician's Practice Yes |An adjusted odds ratio of This study demonstrates | Int: NR
tanza, group, Lecture, time or self report of 'behavior 7.85 was obtained when |that primary care
1992% Point of care,  repetitive  screening comparing the physicians will change
Simulation (other practice improvement in self- their screening practice in
than changes reported screening response to interventions
standardized behavior among aimed at altering beliefs
patient or role- physicians in the regarding mammography
play) intervention group to that  benefits or to barriers and
in the control group. their sense of consensus
CC: NA CC: NA CC: NA development. CC: NA
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Lane, Int: Live, Print Int: Audience Int: Multiple ' Change in Practice Yes Physicians across Physicians in the Int: NR
1991%° response time or mammo- behavior specialties reported an interventions reported
systems, Clinical  repetitive graphy increase in (self) an increase in the
experiences, referrals mammography screening number of mammography
Demonstration, referrals. referrals.
Discussion
group,
Feedback,
Lecture,
Mentor/Precep-
tor, Readings
Int: Live, Print Int: Audience Int: Multiple Int: NR
response time or
systems, Clinical  repetitive
experiences,
Demonstration,
Discussion
group!
Feedback,
Lecture,
Mentor/Precep-
tor, Readings
Int: NA Int: NA Int: No CME Int: NA
intervention,
just free
mammo-
graphy
CC: NA CC: NA CC: NA CC: NA
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Ander- |Int: Live, Video Int: Case-based Int: One time Physicians' |Attitudes Yes Compared with control, A brief, single-session Int: 1-8
sen, learning Lecture treatment Practice Yes intervention physicians | intervention can have an weeks
1990% recommend- | behavior were significantly more  impact on physicians'
CC: NA CC: NA CC: NA ations for inclined to refer patients |psychiatric diagnostic CC: NA
psychiatric to mental health abilities. Additionally,
conditions, professional and less physicians participating in
as measured inclined to treat them in  |the intervention were
by pre- and primary care. Referral more likely to refer
post-tests was high on pretest for  psychiatric patients.
incorporating both groups, but
multiple case experimental group
vignettes showed increase for 6 of
7 (1 tie) disorders while
control did for 2 of 5 (3
ties). For medication,
there were no significant
effects. For behavioral
therapy, there were
significant increases for
intervention group.
Practice Behavior Objectives Met, Evaluation Duration Less Than or Equal to 30 Days
Sharif, ' Int: Live Int: Lecture, Int: One time Smoking Practice Yes Posttraining, workshop | AAPP physician training  Int: 3 weeks
2002% Role play cessation behavior attendees were in smoking cessation
behavior and significantly more likely to | counseling was effective
CC: NA CC: NA CC: NA documenta- do 3 of 6 behaviors: in changing physician CC: NA
tion, as inquire about parental behavior at this institution

measured by
standardized
chart
abstraction
of medical
records for
all scheduled
visits 3
weeks
before and 3
weeks after
workshop
training
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smoking status (RR 3.06,
1.86-4.87), to identify
smokers (RR 8.89, 2.79-
28.40), and to offer
advice about the effects
of environmental tobacco
smoke exposure (RR
2.33, 1.15-4.72).




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Practice Behavior Objectives Met, Evaluation Duration Greater Than 30 Days
Stein, | Int: Live, Int: Readings, Int: Multiple | Amount of Practice |Yes The intervention resulted An educational Int: 3 months
2001% Handheld, By study physician time or NSAID use | behavior in fewer NSAIDS and intervention effectively
phone visit, algorithm | repetitive before and more acetaminophen reduced NSAID use in
after the being used in the nursing homes without
CC: NA CC: NA CC: NA intervention intervention homes worsening of arthritis CC: NA
(p=0.0001). pain.
Maclur | CC: NA CC: NA CC: NA Pooled Practice 'Yes There was a statistically There was a general CC: 3 months
e, impact of all | behavior significant decrease in trend toward the desired
1998% Int: Live, Video Int: Lecture, Int: One time three the prescription of effect by the educational ' Int: 3 months
teleconference interventions calcium channel blockers |interventions.
(and an increase in the
CC: NA CC: NA CC: NA prescription of diuretics) CC: 3 months
Increase in preference for
Int: Live Int: Discussion Int: NR thiazides by a factor of Int: 3 months
group, Lecture 1.28 (95% Cl 1.02-1.61),
and decrease in
CC: NA CC: NA CC: NA preference for CCBs by CC: 3 months
0.64 (95% CI 0.41-1.0).
Int: Print Int: Readings Int: Multiple Int: 3 months
time or
repetitive
Rabin, CC:NA CC: NA CC: NA Simulated Practice Yes The simulated patient Simulated patient CC: NA
1998°% patient behavior assessment showed instructors did improve
Int: Print Int: Readings Int: NR evaluation of significant improvement | performance relative to | Int: 3 months
physician in physician behaviors no intervention and
Int: Live, Print Int: Readings, Int: Multiple  practice 3 related to STD risk in educational materials Int: 3 months
Standardized time or months after patients in the physician |only. However, there
patient repetitive the group who received were still deficiencies in
intervention simulated patient performance which led to
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instruction during the
intervention. There was
no significant difference
between the education
material only group and
the control group.

the subsequent train-the-
trainers intervention that
was the focus of the
second part of the article.



Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Rabin, CC:NA CC: NA CC: NA Physician Practice Yes Physicians in the Simulated patient CC: NA
1998%" self-report of ' behavior educational materials instructors did improve
Int: Print Int: Readings Int: NR practice only group did not performance relative to Int: 3 months
behaviors improve relative to no intervention and
Int: Live, Print Int: Readings, Int: Multiple controls. However, educational materials Int: 3 months
Standardized time or physicians who were in | only. However, there
patient repetitive the simulated patient were still deficiencies in
groups did show performance which led to
significant improvement  the subsequent train-the-
in self-rated behaviors trainers intervention that
relative to the other two |was the focus of the
groups. second part of the article.
Schwar CC: NA CC: NA CC: NA Physician Practice Yes | Physicians in the IG were The seminars improved CC: NA
tzberg, self-report of ' behavior statistically significantly | physicians' attitudes
1997%° Int: Live, Print Int: Case-based Int: One time home care more likely to report toward home care, and | Int: 3 months
learning, activity in making house calls, provided a change in
Lecture, their practice referred to community practice behaviors
Readings agencies, and changed |regarding home care at 3
their office practice at 3 | months relative to
months. controls.
Lewis, Int: Live, Video Int: Discussion |Int: One time Percentages Practice Yes There was a statistically |These results suggest Int: 3 months
19937 group, Lecture of new behavior significant increase in the that a medical education
patients proportion of new program that goes
Int: Print Int: Readings Int: One time reporting patients seen by beyond standard lectures ' Int: 3 months
they were internists at the and incorporates
CC: NA CC: NA CC: NA asked sexual experimental site who interactive formats can CC: NA
history reported being asked change physician
questions by sexual history questions. behaviors.
their
physicians

(internists)
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Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Mehler, ' Int: Internet, not | Int: Academic Int: Multiple | Likelihood of |Practice |Yes They observed a 3.0 A simple educational Int: 3 months

2005% real time, Print detailing, time or lipid testing | behavior (1.62-5.66) times greater |intervention seems to
Readings repetitive likelihood of lipid testing | positively influence
in the electronic group provider behavior in the
Int: Live, Print Int: Academic Int: Multiple compared with the area of lipid management Int: 3 months
detailing, time or control group, adjusting | in diabetes mellitus. Both
Lecture repetitive for type of site and race. | electronic and direct
There was a moderate detailing seem to be
CC: NA CC: NA CC: NA difference between the |viable approaches. CC: 3 months
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direct group and control
group (P=.09); however,
there was no evidence of
a difference between the
electronic and direct
groups (P=.17).

Last, the change in the
proportion of patients
experiencing at least one
of the favorable provider
actions for the pre- and
post-intervention periods
was significantly greater
in the combined direct
and electronic groups
versus control (P=.01).

Future studies to
determine optimal
educational components
that facilitate appropriate
provider actions to initiate
or intensify lipid treatment
seem warranted given
the burgeoning
population of diabetic
patients at risk for
coronary heart disease
morbidity and mortality.
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Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Rahme, Int: Live, Print Int: Discussion  Int: One time Evaluation of Practice Yes |There was a greater In summary, this study Int: 5 months

2005 group, Lecture, NSAIDS, behavior improvement in scores found some weak
Readings COX_2 for both NSAIDs and evidence that an
inhibitors COX-2 inhibitors and an |educational package in
Int: Live Int: Discussion  Int: One time and increase in the number of \which the general Int: 5 months
group, Lecture acetamino- acetaminophen practitioner shows an
phen prescriptions in the opportunity to discuss
Int: Print Int: Readings Int: NA dispensed workshop groups over related issues can be Int: 5 months
prescriptions the control & decision more effective in
CC: NA CC: NA CC: NA tree groups. The changing prescribing CC: NA
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Bayesian hierarchical
model showed that there
were improvements in all
groups over time, with
stronger evidence in the
workshop & tree group.
The adjusted odds (95%
Cl) of adequate
prescribing in the post-
versus pre-intervention
periods in the workshop
& tree group was 1.8
(1.3, 2.4). This odds was
higher than that found in
the control group 1.3
(0.9, 1.8); but, the odds
ratio, 1.5 (0.9, 2.3),
indicated only moderate
evidence for the
workshop & tree group
over control.

practices compared with
the distribution of
guidelines. Physician
attendance is, perhaps,
key to the success of any
interactive intervention.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Davis, Int: Live, Video, Int: Case-based |Int: Multiple 'Change in Practice Yes A statistically significant 'We report the first PBL-  Int: 6 months

2004 Audio, Audio learning, time or prescribing  behavior (p<0.005) increase in style teleconference
teleconferencing Discussion repetitive patterns with LTRAs were prescribed  series to demonstrate a
group, Problem- respect to by study physicians after |significant change in
based learning use of the intervention physician prescribing
or team-based LTRAs compared to before the | habits toward better
learning intervention while no concordance with current
statistically significant asthma guidelines. This
CC: NA CC: NA CC: NA change in prescribing study demonstrated the | CC: 6 months

patterns of LTRAs was | powerful impact that the

experienced by control PBL format has on

physicians. physician learning that
actually translated into
action—a measurable
change in beliefs and
behavior that led to
changes in the number of
prescriptions written by
the participants. Although
standard, traditional,
didactic lectures remain
the norm for CME across
the US and credits are
given for attendance,
many studies have now
shown that PBL is
actually more effective at
enhancing physicians
learning. In the US, CME
offices should plan more
small-group workshops or
teleconferences
integrating the PBL
format, with skilled
facilitators trained to
develop the cases and
moderate the sessions,
ultimately to improve the
quality of CME in the US.
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Herbert Int: Live Int: Case-based Int: One time Physician Practice Yes Inthe 6 months following | "This study Int: 6 months

, learning, Clinical prescribing | behavior the intervention module, 'demonstrated that
2004 experiences, preference. physicians' preference for leducational interventions
Demonstration, thiazides increased by with clear messages can
Discussion 6.8% (95% CI: 2.2%, lead to meaningful
group, Problem- 11.5%) after controlling | changes in physician
based learning for the control group's prescribing behavior. In
or team-based preference. The portrait |this trial, both
learning, was similarly associated | interventions were
Readings with a 6.5% increase in  associated with
preference for thiazides |significant absolute

Int: Live Int: Clinical Int: One time (95% CI: 1.8%, 11.1%). |increases in the use of Int: 6 months
experiences, The group of physicians thiazides as first-line
Feedback, who received both therapy for
Readings interventions had an hypertension—modules

11.5% increase in (6.8%) and portraits

Int: Live Int: Case-based Int: One time preference (95% CI: 4%, |(6.5%). The combined Int: 6 months
learning, Clinical 18.9%). intervention, consisting of
experiences, both the educational
Demonstration, module and portrait, had
Discussion the strongest impact
group, Problem- (11.5%)."
based learning
or team-based
learning

CC: Live CC: NA CC: One CC: 6 months

time
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Beau- | Int: Live, Print Int: Case-based Int: One time Medication Practice Yes |InITT analysis, there was|"The results of the initial | Int: 6 months

lieu, learning, Int: One time | prescriptions |behavior an adjusted statistically |evaluations have
2004* Discussion, Int: One time significant 8% demonstrated that these
group, Problem- CC: NA improvement (p=0.003) |evidence-based
based learning on mean scores (scores | interventions were
or team-based to evaluate impact on successful not only in
learning, medication prescription) | improving physicians’
Programmed between both the control |knowledge regarding the
learning, group and the workshop | diagnosis and
Readings and workshop and management of OA, but
decision tree groups also—more importantly— ' Int: 6 months
Int: Live Int: Case-based combined. (PP analysis |in changing their behavior
learning, showed a 12% to make more appropriate
Discussion improvement (p=0.008)). therapy choices for their
group, Problem- patients. The observed
based learning modification of their
or team-based prescription patterns
learning, reflects an improvement
Readings in their medical practice,
which may lead to better | Int: 6 months
Int: Print Int: Discussion patient outcomes and
group, generate greater cost
Programmed efficiencies for the health
learning, care system."
Readings
CC: NA CC: NA CC: 6 months
Cohn, Int: Live, Print Int: Academic Int: Multiple | Provider Practice Yes Data show evidence that |"Academic detailing can | Int: 3-6
2002" detailing time or practices behavior the intervention group increase DES knowledge months
repetitive providers improved their |and history taking among
practices about asking primary care providers."
Int: Live, Print Int: Academic Int: Multiple about DES while the Int: 3-6
detailing time or control group didn't months
repetitive improve. No mention of
statistical significance
CC: NA CC: NA CC: NA was made. CC: 3-6
months
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Lane, Int: Live Int: Lecture, Int: One time |One main Knowl- Yes There was improvement Participation in the CME | Int: 6 months

2001%° Standardized outcome edge Yes inthe need for CME activity improved
patient measure Practice scores of more physicians' awareness,
was whether behavior physicians in the knowledge, and
CC: NA CC: NA CC: NA or not intervention group than  |behaviors regarding CC: NA

physicians
referred 90-
100% of
women over
age 50 to get
a mammo-
gram every
1-2 years.
The other
main
outcome
was a
reduction in
the score of
needing the
CME activity
(improved
knowledge
and
understand-

ing)
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the control group. The
intervention significantly
improved knowledge and
behaviors about breast
cancer screening
practices.

clinical breast exams and
breast cancer screening
practices, as compared to
a control group.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Norris, | Int: Live, Print, | Int: Lecture, Int: Multiple | Physician Practice Yes Both intervention and "A one-time PACE Int: 6 months

2000%* F/U phone calls Point of care, time or behavior in | behavior control physicians asked |counseling session with
about protocol | Opinion-leader | repetitive counseling and counseled about minimal reinforcement, in
from clinic patients physical activity more a setting with high
teaching about frequently at 6-month baseline levels of activity,
physical follow-up, but the does not further increase
CC:NA CC:NA CC: NA activity, as increase was significantly |activity ... Contemplators | CC: NA
reported on higher for intervention advanced in stage of
patient providers (p=0.001). behavior change."
question- Inquiring change from
naire baseline to f/u:

F-252

intervention 48->79% vs.
control 64->64%
inquiring. Counseling
change from baseline to
followup: intervention 42-
>94% vs. control 55-
>81%.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Brown, Int: Live Int: Clinical Int: Multiple  Self- Attitudes Yes Intervention group noted "Thriving in a Busy Int: >=6
1999 experiences, time or assessment | Skills Yes substantial improvements Practice: Physician- months
Discussion repetitive of clinicians' | (psycho |Yes compared with control in | Patient Communication,”
group, Lecture, communi- motor or 8 of 24 skills / attitudes / | a typical continuing
Role play, cation skills, | procedur- behaviors: awareness of |medical education
Clinicians attitudes, al skills) and confidence in dealing | program geared toward
audiotaped and Practice with patients whom they  developing clinicians’
interaction with behavior, as |behavior found difficult; abilities to |communication skills, is
patients and measured by compliment patients’ not effective in improving
listened between participant efforts, ask open-ended | general patient
workshops question- guestions, address satisfaction. To improve
naire psychosocial factors, global visit satisfaction,
CC: NA CC: NA CC: NA express empathy and communication skills CC: NA
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reassurance, and clarify
expectations. 33% of
clinicians reported that
fewer than 5% of visits
were frustrating after the
program (compared with
21% of clinicians at
baseline). Three months
after the program,
clinicians in the
intervention group
reported that it had
improved communication
with patients. On
average, however, the
scores for clinicians’
rating of improvement in
patient satisfaction and
improvement in clinicians’
personal satisfaction in
their work decreased
below the midpoint on the
five-point scale (mean
rating, 2.85 for both
items).

training programs may
need to be longer and
more intensive, teach a
broader range of skills,
and provide ongoing
performance feedback.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Gifford, 'Int: Video, Print | Int: Programmed Int: Multiple  Neurologists |Practice |Yes For 9 of the 16 The educational course | Int: 4-5
1996 learning, time or adherences | behavior recommendations, a improved neurologists' months
Readings repetitive to practice higher proportion of the  reported decision-
recommend- intervention group making.

CC: NA CC: NA CC: NA ations for compared with controls CC: 45
movement reported clinical months
disorders, as decisions that were
measured by adherent to the practice
test recommendations; for all

9 differences p<.05.
Range of adherence for
intervention was 41-98%
and for control 22-97%.
Ander- |Int: Live, Video |Int: Case-based |Int: One time Changein  Practice Yes There was a 33% Notification that the Int: 6 months
son, learning, physician behavior reduction in the number |number of prescriptions
1996'% Discussion prescribing of prescriptions written in | they had written was
group, Lecture patterns of the education plus abnormally high was as
regulated notification group, a 25% | effective in significantly

CC: NA CC: NA CC: NA drugs reduction in the reducing the number of  CC: NA

notification only group, prescriptions written

CC:NA CC:NA CC: NA and a slight increase in | during the subsequent 6 CC: NA

F-254

the control group. Both
the education plus
notification and
notification only groups
wrote significantly fewer
prescriptions than the
control group (p<0.003
and p<0.008
respectively). There was
not a significant
difference between the
number of prescriptions
written by the education
plus notification group
and the notification only
groups (p<0.719).

months as notification
combined with a well-
designed group-
education activity.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Mai- Int: Live, Print Int: Discussion  Int: Multiple  Mother Practice Yes Significant association CME increased physician ' Int: 6 months

man, group, Lecture, time or report of behavior between study group and | knowledge and
1988* Readings repetitive quantity of extent of behaviors compliance-enhancing
physician reported by mothers practices and resulted in
Int: Print Int: Readings Int: One time compliance (patients). improvement in mothers' ' Int: 6 months
enhancing adherence to therapy.
CC: NA CC: NA CC: NA behavior CC: NA
White, Int: Live Int: Case-based Int: One time Desired Practice Yes Intervention group had "A carefully conceived Int: 6 months
1985% learning, patient care | behavior statistically significantly  and executed traditional
Discussion practices in higher percent of desired CME program can result
group, Lecture hospital care care practices (60%, not only in significant
of patients 56.6-63.3) vs. control increases in physician's
CC: Live, NA CC:NA CC:NA with acute group (46.3%, 40.4- knowledge but also in CC:NA
myocardial 52.3)[p-value <0.001 for |related changes in their
Int: Live Int: NR Int: One time infarction, as post-test comparisons). |patient care practices" ... |Int: 6 months
measured by Intervention group had "both knowledge and
Int: Live Int: NR Int: One time |chart review statistically significant behavioral change can Int: 6 months
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gains in 3 of 8 objectives:
prophylactic use of
lidocaine, avoidance of
intramuscular
medications, and
appropriate length of
stay.

persist for at least 6
months"




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-
Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Terry, Int: Live, Audio, Int: Case-based Int: Multiple | Skill and Practice Yes Physicians were not Physicians completing a | Int: 6 months
1981*°  Print learning, time or behavior in | behavior blinded due to home study AV program
Discussion repetitive COPD audiotaping. Intervention |increased knowledge
group, manage- and control groups did about diagnosis and
Feedback, ment, as not differ on diagnostics / ' treatment of COPD, but
Lecture, measured by therapeutics scores, but | their behavior in
Readings analysis of intervention group used | simulated exercises was
audiotaped strategies for patient not different from
Int: Live, Audio, Int: Case-based Int: Multiple standardized understanding and controls. Experimental Int: 6 months
Print learning, time or patient (SP) compliance more group physicians did use
Discussion repetitive interaction frequently (37% vs. 22%, more patient-education
group, Lecture, p<0.01)[9 of 16 specific |and smoking cessation
Readings tasks significantly information during patient
improved - explaining visits. Group meetings for
Int: Audio, Print | Int: Case-based | Int: Multiple how medications would | needs assessmentand |Int: 6 months
learning, time or help, instructing on use of feedback (given 2 weeks
Feedback, repetitive medications, repeating /  after tests) had no
Lecture, summarizing / answering, apparent effect beyond
Readings discussing benefits of the audiovisual materials.
smoking cessation].
Int: Live, Audio, Int: Case-based | Int: Multiple Int: 6 months
Print learning, time or
Lecture, repetitive
Readings
CC: Audio, Print |CC: Case-based CC: Multiple CC: 6 months
learning, time or
Lecture, repetitive
Readings
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Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Cho- Int: Live, Int: Discussion  Int: Multiple | Quality of Practice Yes Intervention group had Despite a successful Int: 9 months

dosh, ' Internet, not real group, Lecture time or care, as behavior significantly higher rates | intervention
2006% time, Print repetitive measured by of guideline-adherent demonstrating significant
adherence to care for 21 of 29 care improvements in quality
CC: NA CC: NA CC: NA guidelines processes (e.g., of care for patients with  CC: NA
(as reported management of behavior 'dementia, providers'
in prior problems, use of respite, knowledge and attitudes
manuscript) development of ongoing |were minimally affected.
treatment plan) than
usual care group (all
p<0.05) at 1-year
followup.
Ozer, Int: Live, Print Int: Discussion | Int: One time Screening Practice Yes  Screening rates for The results of the Int: 8 months
2005'% group, Lecture, rates behavior different health behaviors  ANCOVAs demonstrated
Role play, (tobacco use, alcohol that (1) screening and
Screening and use, drug use, sexual counseling rates were
charting tools behavior, seatbelt and significantly higher in the
helmet use) increased intervention group than in
CC: NA CC: NA CC: NA after the first intervention |the comparison group CC: NA
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but remained stable after
the second intervention
(of screening and
charting tools) compared
to the comparison group.

after the full
implementation of the
intervention (T2); (2)

screening and counseling

rates were significantly
higher in the intervention
group than in the
comparison group after
the training component
alone (T1); and (3)

screening and counseling

rates did not increase
significantly in the
intervention group, in
relation to the
comparison group, after
the addition of the tools
component.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Ozer, Int: Live, Print Int: Discussion Int: One time Counseling Practice Yes |Counseling rates for The results of the Int: 8 months

2005 group, Lecture, rates behavior different health behaviors ANCOVAs demonstrated
Role play, (tobacco use, alcohol that (1) screening and
Screening and use, drug use, sexual counseling rates were
charting tools behavior, seatbelt and significantly higher in the
helmet use) increased intervention group than in
CC:NA CC:NA CC: NA after the first intervention |the comparison group CC:NA
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but remained stable after
the second intervention
(of screening and
charting tools) compared
to the comparison group.

after the full
implementation of the
intervention (T2); (2)
screening and counseling
rates were significantly
higher in the intervention
group than in the
comparison group after
the training component
alone (T1); and (3)
screening and counseling
rates did not increase
significantly in the
intervention group, in
relation to the
comparison group, after
the addition of the tools
component.




Evidence table 11. Effectiveness of continuing medial education on short-term and long-term practice behavior outcomes

Ob-
Main Type of | jec-

Author, Educational Amount of outcome objec- | tives Evaluation
year Media used techniques exposure measure tive met Summary of results Overall conclusions duration
Sou- Int: Live, Print Int: Academic Int: Multiple To reduce Practice Yes Reduction in prescribing |Face to face Int: 9 months

merai, detailing, time or inappropriate ' behavior was highly significant -8  pharmaceutical education
1987'% Readings, repetitive prescribing to -20%, p<.025) in 11 of |is an effective quality-
Brochures of 3 target the 14 physician groups. assurance and cost-
drugs. The presence of a containment strategy for
Int: Print Int: Readings, Int: Multiple followup reinforcement a wide variety of Int: 9 months
Brochures time or visit was strong physicians, regardless of
repetitive independent predictor of |their background and
prescribing change baseline prescribing