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Current Status

Forty-seven of fifty-four state and territorial 
medical licensing boards require completion of 12 
to 50 hoursof CME per year for license re-
registration.

CME activities are underpinned by a beliefthat 
gains in knowledgelead physicians to improve 
how they practiceand thus improve patient 
outcomes.



Evaluation of the effects of CME has been less 
common and more often have assessed physicians’
satisfaction about lectures and sometimes changes 
in physicians’ medical knowledge and attitudes. 

Physicians’behavioral changesare less often 
evaluated.

Current Status



Modified Kirkpatrick's Model for CME
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Levels of Evaluations (Tian et al., 2007)

NRCTRCT

75

1

1

16

2

20

35 

N

100

6.3

12.5

15.6

21.9

31.3

12.5

(%)

10032Total

1.322/3/4

1.343/4

21.352/3

2.774

26.7103

46.742

(%)N

Evaluation 
Level



Research Issues (Tian, et al., 2007)

Insufficient sample size
Unclearly defined target audience
Selection bias
Research design issues

Unit of randomization do not match unit of 
analysis—RCT
No comparison group—NRCT

Lack of instruments’ validity and reliability 
information



Recommendations (Tian et al., 2007)
Gold standard of CME evaluation --- four components: 
� Participants’ satisfaction (level 1)
� Participants’ knowledge, attitudes and skill changes after the 

intervention (level 2)
� Participants’ performance changes in clinical setting supported by 

objectively observed data (level 3)
� Patient’s health status changes supported by measurable medical 

indexes. (level 4)

Use valid and reliable instruments in level 2 evaluation 
� A standard questionnaire with core items on attitudes/self-

efficacy/beliefs that modifiable for different CME programs for the 
purpose of evaluation and comparison should be developed. 



Purpose of the Study

To create a theoretically driven, valid, 
reliable, and adaptable CME evaluation 
instrument addressing attitudinal 
determinants of physician behavior change, 
i.e. attitudes, beliefs, subjective norms, 
perceived behavioral control (self-efficacy) 
and behavioral intention. 



Methodology

Phase I. Scale Development 

Phase II. Scale Validation

Phase III. Data Collection and Analysis



Phase I.II Scale Development & Validation

Develop Template (Theory of Planned Behavior)

Determine Format for Measurement (7-point Semantic 
Differential Scale)
Expert Feedback

� UM Faculty Members 
� CME Experts
� Meeting Organizers
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Phase I.II Scale Development & Validation

Modify Template

� Meeting Purpose and Educational Objectives of the 
NCI Conference

Examine Content Validity 

� Expert Review Initial Item Pool

� Cognitive Testing (p.73-74)

� Expert Review

� Pilot Test 

Instrument Finalization 



Phase III. Data Collection-Sample

Target audiences: breast cancer physicians
(medical oncologists, radiation oncologists, 
radiologists, pathologists, surgeons, and others). 

431 participants registered

269on-site participants

164participants responded 
134physician participants
Response rate: 61%
Participant: item ratio = 6:1



Phase III. Data Collection- Sample
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Phase III. Data Collection- Sample
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Phase III. Data Collection- Sample

Percent Frequency 

100.0132Total

53.070Female

47.062Male

Gender

100.0132Total

80.3106Seek CME credits

19.726Do not seek CME 
credits

Seeking CME Credits



Phase III. Data Analyses- Factor Analysis

Extraction Method: Principal Component Analysis



Phase III. Data Analyses- Factor Analysis
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Phase III. Data Analyses- Factor Analysis

Extraction Method: Principal Component Analysis



Phase III. Data Analyses- Factor Analysis

Extraction Method: 
Principal Axis Factoring (PAF) with Oblimin Rotation



Phase III. Data Analyses- Item Analyses

Final Instrument



Instrument Development Protocol

Template Modification 

Cognitive Testing 

Expert Review

Survey Revision

Pilot Test



Limitations

1.Small Sample Size

2.Selection Bias 

3.Small Item : Construct Ratio

4.Self-reported Data

5.Topic Specific Survey



Conclusions
1. A thorough content validation process (cognitive testing, 

expert review, pilot testing) provided the evidence for 
content validity.

2. A psychometric examination of the draft instrument 
revealed unexpected measurement subscales 
(positive/negative belief scales).

3. The subscales were consistent with the pre-determined 
theoretical domains.

4. The subscales of the instrument demonstrated acceptable 
reliability evidenced by item analyses.  

5. A thorough instrument development process resulted in 
an instrument that may be appropriate for evaluation of 
current CME.



Recommendations for Future Research

1. Increase Sample Size.
2. Add two more items to positive/negative belief and 

intention subscales and validate.
3. Using internet-based gate keeping instrument.

1. Increase sample size
2. Conduct convergent/discriminant validity analyses. 

4. Theory Testing Analyses with Structural Equation 
Modeling. 

5. Apply the instrument to other CME activities.
6. Evaluate CME effectiveness though pre/post, follow up 

research design.



Thank You
Jing Tian

tianjing@umd.edu



Discussion

How could the developed instrument be disseminated in 
the CME field?

Are there other patient-related outcomes that are important 
to clinicians who are learning a new practice?

What kind of assistance would CME providers need to use 
this type of instrument? 

Do you have any populations or opportunities to 
definitively test the preliminary findings of this study?



Regression results



Independent Samples Test
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Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Positive Belief Subscale
Alpha = 0.732



Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Perceived Behavioral Control
Alpha = 0.934



Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Negative Belief Subscale
Alpha = 0.739



Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Attitude Subscale
Alpha = 0.898



Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Behavioral Intention Subscale
Alpha = 0.807



Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Subjective Norm Subscale
Alpha = 0.906



Research Question: Reliability
Phase III. Data Analyses- Item Analyses

Final Instrument


