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Current Status

# Forty-seven of fifty-four state and territorial
medical licensing boards require completiori &f
to 50 hourof CME per year for license re-
registration.

# CME activities arainderpinned by a belidhat
gains inknowledgelead physicians to improve
how theypracticeand thus improveatient
outcomes
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Current Status

# 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.

# Physiciansbehavioral changese less often
evaluated.



Modified Kirkpatrick's Model for CME
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Developed by Donald Kirkpatrick (1994), modified Gurran and Fleet (2005)




Levels of Evaluationsrian et al., 2007)

Evaluation RCT NRCT
Level N (%) N (%)
2 4 12.5 35 46.7
3 10 318 20 2T
4 T 21.9 2 2.7
2/3 5 S0 16 21.3
3/4 4 12.5 1 1.3
21314 2 6.3 L 178
Total 32 100 75 100
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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
iInformation

@



Recommendations (Tian et al., 2007)

# Gold standard of CME evaluation --- four components:
= Participants’ satisfaction (level 1)

= Participants’ knowledge, attitudes and skill charafisr the
Intervention (level 2)

= Participants’ performance changes in clinical sgtinpported by
objectively observed data (level 3)

= Patient’s health status changes supported by nazsunedical
iIndexes. (level 4)

# Use valid and reliable instruments in level 2 egaitan

= A standard questionnaire with core items on atéisiself-
efficacy/beliefs that modifiable for different CMiograms for the
purpose of evaluation and comparison should beloesd
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Purpose of the Study

#T0 create a theoretically driven, valid,
reliable, and adaptable CME evaluation
Instrument addressing attitudinal
determinants of physician behavior change,
l.e. attitudes, beliefs, subjective norms,
perceived behavioral control (self-efficacy)
and behavioral intention.
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Methodology

# Phase |. Scale Development
# Phase Il. Scale Validation

# Phase |ll. Data Collection and Analysis



Phase|.ll Scale Development & Validation
# Develop Template (Theory of Planned Behavior)

Behavioral " -
Bdliefs » Attitudes l
Subjective Behavioral
Norms | ntention
Per ceived 1
Behavior
Control

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

# Expert Feedback
UM Faculty Members
CME Experts
Meeting Organizer@



Phase |.Il Scale Development & Validation

# Modify Template

= Meeting Purpose and Educational Objectives of the
NCI Conference

# Examine Content Validity
= Expert Review Initial ltem Pool
= Cognitive Testing (p.73-74)
= Expert Review
= Pilot Test
# Instrument Finalization



Phase |ll. Data Collection-Sample

# Target audience$reast cancer physicians
(medical oncologists, radiation oncologists,
radiologists, pathologists, surgeons, and others).

# 431 participants registered
#® 269 on-site participants

# 164 participants responded

# 134 physician participants
# Response raté&1%
# Participant item ratio =6:1
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Phase |ll. Data Collection- Sample
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Phase |ll. Data Collection- Sample

N

L
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Radiation
Oncologist
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Medical Oncologist

Specialty

B Gynecologist

0 Medical Oncologist
E Surgeon

O Pathologist

1 Radiation Oncologist
O Radiologist

O Surgical Oncologist
O Endocrinologist




Phase |ll. Data Collection- Sample

1 Seeking CME Credits
Frequency Per cent
Do not seek CME 26 19.7
credits
Seek CME credits 106 80.3
Total 132 100.0
Gender
Male 62 47.0
Female 70 5310
Total 132 100.0




Phaselll. Data Analyses- Factor Analysis

Percent of Cumulative.
Factore | Eigenvaluess Variances Percent-
1e 10.810¢ 33.761+ 33.761«
20 2.900. 0.001+ 26842
3o 2.451+ 7.661¢ 50.5024
4 1.880- 5.874¢ 56.3764
5 1.618 5,057+ 61.433«

6. 1426 1456+ @590

Extraction M ethod: Principal Component Analysis
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Phaselll. Data Analyses- Factor Analysis

Scree Plot
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Extraction Method: Principal Component Analysis
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Phaselll. Data Analyses- Factor Analysis

Factore 1+ 2e 3 4. S5e G«

1- 1.000.  -170¢  -3614  -0224  -284¢  -470-
20 21704 10004 0744 -0264  -048¢  -0374
3. 074« 1.0004 0314 1544 4174
I 0224 -0264 0314 1.0004  -071¢  -0504
5. 284 -048. 154«  -0714 10000  .380-

6o -0574 -0500 1.000-

Extraction Method: Principal Component Analysis
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Phaselll. Data Analyses- Factor Analysis

- Percent C lat; ]
# Items+ . ‘umulative
Factore]| . Factor Name« Fizenvaluess of
1n Scale- ensenamssassneensee L Percents
Variances
1e i Percerved B ehavioral _ :
R 10.610-  33.157+« 33.157¢
Controle
2- B) Positive Beliefgs 26014  8.128- 41,2854
30 Sa Attitudes- 2.1224 6.630+ 47,9154
4o 2e Negative Beliefso 1.3804 4.312+ 52.227 4,
se | (3 | Behavioral Intention 12044 3763 5
6+ 4o Subjective Nonmnse 1.083+ 3.384+

Extraction Method:
Principal Axis Factoring (PAF) with Oblimin Rotation
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Phaselll. Data Analyses- [tem Analyses

Factor: | Hetis- Factor Name: Alpha- Sandardized
i Scale- [tem Alpha-
L. 7. Percerved Behavioral Control- = 0.937. 0.938-
2o 20 Positive Beliefs- 0.759 0.759
4 20 Negative Beliets. 0.739. 0.739.
3 S Attitudes. 0.898. 0.898.
Se 2 Behavioral Intention: 0.882- 0.883.
6 4 Subjective Norms. 0.906- 0.909-

Final I nstrument
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¢ e e e

| nstrument Development Protocol

Template Modification
Cognitive Testing
Expert Review
Survey Revision

Pilot Test



L imitations

Small Sample Size
Selection Bias
Small Item : Construct Ratio

Se
To

f-reported Data

pic Specific Survey



Conclusions

A thorough content validation process (cognitivatitey,
expert review, pilot testing) provided the evidefme
content validity.

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

The subscales were consistent with the pre-detexamin
theoretical domains.

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

A thorough instrument development process restited
an instrument that may be appropriate for evaloatio
current CME.
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Recommendations for Future Research

Increase Sample Size.

Add two more items to positive/negative belief and
Intention subscales and validate.

Using internet-based gate keeping instrument.
1. Increase sample size
2. Conduct convergent/discriminant validity analyses.

Theory Testing Analyses with Structural Equation
Modeling.

Apply the instrument to other CME activities.

Evaluate CME effectiveness though pre/post, follgowv
research design.

@



Thank You

Jing Tian
tianjing@umd.edu
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Discussion

# How could the developed instrument be disseminiaited
the CME field?

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

# What kind of assistance would CME providers neeast®
this type of instrument?

# Do you have any populations or opportunities to
definitively test the preliminary findings of thesudy?
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Regression results

Coefficient$
Unstandardized |Standardized

Coefficients Coefficients 5% Confidence Interval for
Mocdlel B Std. Error Beta t Sig. _|Lower BoundUpper Bound
1 (Constant) 3.054 1.539 1.985 049 .008 6.101
ATTITUTE 038 .051 074 733 465 -.064 139
SUBNORMY{ 209 070 317 2.974 004 | 070 348
SELFEFFI 038 043 091 893 374 | -.046 122

a. Dependent Variable: INTENT




Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the

Mean | Std. Error Difference

F Sig. t df Sig. (2-tailed) | Difference | Difference | Lower Upper

NTERT Eg:l?rln\;%riances .675 126 501 2.17323 3.21997 | -4.19900 | 8.54546
ot assumed | | 2amm

ATTITUTE Eg:l?rln\;%riances 2.701 126 .008 |/17.02362 6.30321 | 4.54975 |29.49749
notassumed | 17.02362

SUBNORME Eg:l?rln\;%riances -.429 126 .669 | -2.09449 | 4.88794 11.76757 | 7.57860
ot assumed | 209449

SELFEFH Eg:l?rln\;%riances -.229 126 .819 | -1.75591 7.66212 116.91902 |13.40721
ot assamed | 175501




Research Question: Reliability
Phase |ll. Data Analyses- Item Analyses

Positive Belief Subscale
Alpha = 0.732

Corrected Item-Total

K Correlations Cronbacly's Alpha if Ttem Deleted-
Decreased mortality @ (JSg;

Lower medical coste 010+ L5814
Fewer side effectse 601+ 5024
Lower Fewer «

; Decreased mortalitye | medical coste side effectse

Decreaged mortality « 1.{}{}{39{ q a
Lower medical coste @ 1.0004 6124
Fewer side effectse @ 6124 1.0004
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Research Question: Reliability
Phaselll. Data Analyses- Item Analyses

Corrected Cronbach's

Item-Total | Alpha if Item
Variableo Correlations Deleted-
Sharing mformations .829 024
Sharing knowledges .8294 925,

r ine @i ilitv S0, . A . .
Recommending. | oo """ Perceived Behavioral Control
therapy« S R
Ref6111'}11_2 « _ ] AI Dha —~ 0934
patieuts.:_ S Lot
Applying knowledges L7434 033
Evaluating literatures L7144 934

Sharing | Sharing | Evaluate| Recom | Refer~ | Apply~| Evaluate
¢ infoe lmowles | guitabe | mend- | patientss| knowlee| literatures
Sharing mformatione 1.0004 4 4 4 4 4 4
Sharing knowledgee 8834 1.0004 . 4 = 4 E
Evaluating | | | | | |
AR 8184 8304 1.0004 4 4 4 E
Reconmmending- 7254 6814 424 1.0004 . 4 *
Referring « ]

: ) 7144 6494 7234 7274 1.0004 4 §
patientse
Applying ) _ _ : s
5004 6124 6104 .6904 6554 10004 A
lnowledge-
Evaluating literaturee 5404 6064 06774 .60 34 6104 6864 1.000+
o



Research Question: Reliability
Phaselll. Data Analyses- [tem Analyses

Negative Belief Subscale

Alpha = 0.739

Scale Cronbach's |

Variance if | Corrected Squared Alpha of

Scale Mean if Item Item-Total | Multiple Item

¢ Item Deleted- | Deleteds | Correlations| Correlations| Deleteds
Recurrencer 4.76+ 2.8394 5864 3434 A(a)e
Inadequate ) _ -
4.934 2.9354 286+ 3434 Aa)s

surgery




Research Question: Reliability
Phaselll. Data Analyses- [tem Analyses

Attitude Subscale

Alpha =

0.898

Cronbach's Alpha if Ttem

r Corrected Item-Total Correlations Deleted-
SAFES 7 00s 886+
BENE- R 870
EFFECTIV- T41. 8§77
SATISEFY - T72e 870
USEFUL- T 874~
K safes | Beneficiale | Effectiver | Satisfyinge |  Useful-
Safes 1.000- 4 4 = 4
Beneficiale 6204 1.000 4 & 4
Effectives 5444 7924 1.000+ 4 El
Satisfyinge 5054 0484 5934 1.0004 q
Uzefule 6554 5614 5034 775 1.000.
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Resear ch Question: Reliability
Phaselll. Data Analyses- [tem Analyses
Behavioral Intention Subscale

Alpha = 0.807
Corrected Item-Total
¢ Correlations Cronbach's Alpha if Item Deleted-
Apply knowledge-
Refer frialse 7854 5874
Recommend therapy 4{ 43¢ 643+
k Apply knowledges  Refer trialss  Recommend therapys
Apply knowledge: 1.000+ A :
Refer frials 1.000¢ ;
Recommend therapy « D 7884 1.000+
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Research Question: Reliability

Phaselll. Data Analyses- [tem Analyses
Subjective Norm Subscale

Alpha = 0.906

Corrected Item-Total

¢ Correlations Cronbach's Alpha if Item Deleted«
Share information « 8274 865+
Share knowledge~ .508- 878
Recommend therapy L7794 887+
Eefer trialse 761 888,
Share Share Recommend E.efer~
E informations | knowledge- therapy trialse
Share information « 1.000+ 4 a o
Share knowledge- 805, 1.000- E a
Recommend therapy -« 693« 644+ 1.000+ dq
Fefer trialz- 041+ 043 7734 1.000+
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Research Question: Reliability
Phaselll. Data Analyses- [tem Analyses

Factor: | Hetis- Factor Name: Alpha- Sandardized
i Scale- [tem Alpha-
L. 7. Percerved Behavioral Control- = 0.937. 0.938-
2o 20 Positive Beliefs- 0.759 0.759
4 20 Negative Beliets. 0.739. 0.739.
3 S Attitudes. 0.898. 0.898.
Se 2 Behavioral Intention: 0.882- 0.883.
6 4 Subjective Norms. 0.906- 0.909-

Final I nstrument
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