
Introduction

Increasing attention is being paid to continuing medical
education (CME) as a mechanism to improve physician and
patient outcomes,1 with CME being described as “any and
all the ways by which doctors learn after formal completion
of their training.”2 According to Fox and Bennett,3 CME is
the systematic attempt to facilitate change in physicians’
practices. In most developed countries, mandatory require-
ments for participation in CME started in the 1970s in the

belief that if physicians were up-to-date, they could change
and improve their practice, resulting in better physician per-
formance and ultimately better patient care. On average,
health professionals spend between 1 and 3 weeks per year
at educational meetings.4,5

Despite tremendous efforts, the goals of CME to ensure
that physicians are up-to-date and that the quality of health
care delivery improves have not been met.6,7 Studies con-
tinue to demonstrate considerable gaps between the real and
ideal performance and patient outcomes. For example, stud-
ies in the United States8 and the Netherlands9 suggest that
about 30% to 40% of patients do not receive care according
to present scientific evidence. Furthermore, as much as 25%
of care provided is not needed or is potentially harmful. This
gap between the real and ideal performance of the health
care system increases uncertainty about the role of CME.

Different scholars have acknowledged that CME out-
comes can range along a continuum of participation, satis-
faction, learning, performance, patient health, and population
health.10 Increasingly, there is pressure for CME outcomes to
go beyond increasing knowledge and skills to improving
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physician competence and performance in practice and lead
to better patient health. Although several systemic reviews
have been conducted to measure the effectiveness of CME,
most of the studies have failed to show a significant associ-
ation between CME and health outcomes. For example,
Beaudry’s meta-analysis11 of 41 studies found a strong
effect size (d = standardized mean difference) between CME
and knowledge (d = 0.79), a moderate effect size (d = 0.55)
between CME and physician performance, and a small
effect size (d = 0.37) between CME and patient health sta-
tus. Davis and colleagues12 in their systemic review identi-
fied 99 studies involving CME interventions and found that
multifaceted interventions were more likely to be success-
ful. They found that widely used CME delivery methods
such as conferences had little direct effect on improving pro-
fessional practice. Pippalla and colleagues’ meta-analysis13

of 43 studies showed that the combination of active and pas-
sive strategies resulted in a better effect on physicians’ pre-
scribing behavior than other interventions. Davis and
associates’ 7-study meta-analysis7 failed to show a signifi-
cant effect of didactic educational methods on the outcomes
of CME (d = 0.34); however, they did find that interactive
and mixed educational sessions were associated with a sig-
nificant effect on physicians’ performance (d = 0.67).

The results of CME systematic reviews and meta-analy-
ses have led to speculation that moderator variables (eg,
course length) may affect CME outcomes. Although these
studies have focused on comparisons between different
delivery methods (eg, didactic lectures vs. videoconfer-
ences), they have paid little attention to other aspects of
CME despite the fact that CME interventions vary by con-
tent, the number and type of participants, the degree and
type of interaction within the CME event, and the length and
frequency of these interventions.

The purpose of this study is to determine the effect of
moderator variables on CME outcomes. We specifically
wanted to (1) determine the effect size of CME interventions
on physician knowledge, physician performance, and
patient outcomes and (2) examine the effect of moderator
variables on the effectiveness of CME. From these findings,
we suggest further avenues for research.

Methods

According to Hunter and Jackson (1982), “meta-analysis
is a statistical technique that can be used to integrate
research findings across studies.”14 Through meta-analysis,
it is possible to examine the primary effects between the
independent (CME interventions) and dependent variables
(CME outcomes) as well as the effect of moderator vari-
ables. Moderator variables are those that influence the
strength of the relationship between the independent and
dependent variables.

Systematic database searches for our meta-analysis were
conducted electronically using MEDLINE and the
Educational Resources and Information Center (ERIC)

because they are the most commonly used in medicine and
educational research. We searched for CME outcome stud-
ies published between 1990 and 2004. The studies were
required to meet 4 main criteria:

• Have a study design that was either a randomized controlled
trial or before-and-after experimental designs of CME inter-
ventions in which participants were practicing physicians

• Focus on at least 1 of the 3 identified outcome effects of physi-
cian knowledge, physician performance, or patient outcome

• Provide an adequate description of the CME intervention,
such as the type of intervention, the participants, and the
duration of the intervention

• Be based on study design that reports quantitative analyses,
including sample size and t scores, d scores, or F scores.

Our search terms included continuing medical education,
continuing education, education, and professional develop-
ment without restriction to language. The search strategy was
supplemented by cross-reference checking for other articles.

Reviews of the CME literature suggest that there are 3
outcomes in CME: physician knowledge, physician perfor-
mance, and patient outcomes. Variation in the results of the
CME literature lead us to consider the role that moderator
variables may be playing. Accordingly, we suggest that sev-
eral moderator variables may affect the efficiency and effec-
tiveness of CME (TABLE 1).

Each study was coded based on the independent variables
(CME interventions), the 4 potential groups of moderator
variables, and 3 groups of dependent variables or outcomes
(physician knowledge, physician performance, and patient
outcomes). To increase the reliability of the coding process,
double coding by the original coder and random checks by
another coder were used.

Our approach to the meta-analysis closely followed the
method used by Hunter and Schmidt in which the mean
effect size for a set of primary studies is estimated as well as
the percentage of unreliability variance, usually sampling
error and unreliability.15 Sampling error is the only variance
that is considered in this study because only 5 studies
reported reliability estimates.16–19 Mean effect sizes are
expressed as correlations (r), consequently requiring the
conversion of t scores, d scores, and F scores to r. The
Pearson correlation effect size measures the correlation
between the independent variable and the scores on the
dependent variables.20 Using the formula for transformation
given by Rosenthal (p. 240, Table 16.1)21 and Lipsey and
Wilson (p. 201, Table B11),22 we converted the scores to the
Pearson correlation.

Confidence intervals (CIs) refer to the precision with
which the expected mean effect is measured. Consistent
with the random effects model, the heterogeneous form is
employed here, which takes into account uncertainty in the
distribution of observed effects.23 Consequently, quality
weightings based on study sample size were used as an
adjustment mechanism in computing an average weighted
effect size.24 Because studies differ from one another in
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many methodological and substantive ways, appropriate
weights by study sample size were calculated to minimize
the variance.25 Such a weighting assumes that studies with
larger samples have a smaller variance and in turn are better
estimates of effect size. Shadish and Haddock25 termed this
a quality rating. We computed an estimate of the “fail-safe
N” to assess the file drawer problem, which assumes that
journals contain 5% of the studies that show type I errors,
whereas the file drawers in research laboratories are filled
with 95% of studies showing nonsignificant results.26

According to Smith and Glass,27 the standard of importance
in meta-analysis is demonstrated by any positive effect size
greater than 0.10. Cohen’s28 criteria for evaluating the mag-
nitude of Pearson correlation effect sizes are broader: 0.10 =
small, 0.24 = medium, and 0.37 = large. This study follows
Cohen’s criteria and classifies the outcomes as positive if 1
or more of the primary outcome measures related to physi-
cian knowledge, physician performance, or patient health
care are demonstrated by a statistically significant change
with a moderate or large effect size and negative if no such
change occurred. Results in this study are reported as pooled
effect sizes with 95% confidence intervals.

Results

Overall Effects of CME Interventions

The literature search, covering 1990 to 2004, identified a
total of 3,233 articles. Of these, 83 articles initially appeared
to meet the inclusion criteria. An examination of these arti-
cles for references missed by the database search provided
28 more articles. Of these 111 articles, 80 were eliminated
because they did not meet all of the inclusion criteria.
Thirty-one studies met all the inclusion criteria. Because
multiple reports of single studies were treated separately, the
31 studies generated 61 interventions meeting study criteria
(TABLE 2).

A simple count determined that 4 studies reported a neg-
ative effect size between the CME intervention and some
outcomes.29–32 The rest of the studies reported a moderate to
large positive effect size. The overall sample-size weighted
mean effect size for all 61 interventions was r = 0.28 (0.18)
(95% CI, 0.20–0.39). A summary of the results, the descrip-
tive characteristics of studies, and the effect size are pre-
sented in TABLE 3.

An analysis of the data to determine the mean effect size
of the 61 CME interventions and the 3 different groups of
outcomes (dependent variables) revealed the following:

• The mean effect size between CME and the physician
knowledge over 15 studies was close to moderate: r = 0.22
(0.16); 95% CI, 0.15–0.28.17–19,29,30,32–41

• The mean effect size between CME and the physician per-
formance over 19 studies was small: r = 0.18 (0.21); 95% CI,
0.08–0.28.16,19,29–34,36,42–51

• The mean effect size between CME and patient outcomes
over 8 studies was small: r = 0.14 (0.21); 95% CI,
0.31–0.63.17,18,36,46,52–55

Type of Interventions

Three types of interventions were examined: active, pas-
sive, and mixed. The mean effect size for the active methods
was r = 0.33 (0.33) (CI, 0.13–0.50); for passive interven-
tions was r = 0.20 (0.16) (CI, 0.15–0.26); and for mixed
interventions was r = 0.33 (0.26) (CI, 0.24–0.43). A com-
parison of mixed and single methods of intervention showed
that the mixed methods are associated with a larger effect
size (r = 0.33 [0.26]; CI, 0.24–0.43) than are single methods
(like conference or online education), where the effect size
was r = 0.24 (0.25) (CI, 0.12–0.35).

A further examination of the specific types of interven-
tion is presented in TABLE 3. The largest effect sizes
were found with multifaceted educational programs, lon-
gitudinal workshops, interactive small groups, and case
discussion interventions. The lowest effect sizes were
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TABLE 1. Variables That May Affect CME Effectiveness

Type of interventions Active interventions (eg, workshops and individual training)
Passive interventions (eg, conferences and print-only interventions)
Mixed interventions in which combinations of active or passive interventions, or both (eg, small-group activity and post-
course feedback), are used

Participant types and numbers Single discipline (eg, general practitioners only)
Multiple disciplines (eg, general practitioners and pediatricians, physicians, and nurses)
Number of participants

Time Contact time (length of intervention)
Assessment time (time interval between the educational intervention and the measurement of its effect)

Single versus multiple sessions Single session (intervention takes place only once)
Multiple sessions (interventions take place longitudinally)



9

Meta-Analysis of Continuing Medical Education Effectiveness

JOURNAL OF CONTINUING EDUCATION IN THE HEALTH PROFESSIONS—27(1), 2007
DOI: 10.1002/chp

TA
B

L
E

 2
.

In
te

rv
en

tio
ns

 M
ee

tin
g 

St
ud

y 
C

ri
te

ri
a

Sa
m

pl
e

Po
pu

la
tio

n
C

on
ta

ct
 

A
ss

es
sm

en
t 

St
ud

y
Si

ze
Ty

pe
In

te
rv

en
tio

n
T

im
e,

 h
ou

rs
O

ut
co

m
e

T
im

e,
 W

ee
ks

E
ff

ec
t 

Si
ze

1
B

ex
el

l e
t a

l.,
 1

99
616

26
Si

ng
le

 
C

on
fe

re
nc

e
21

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
12

0.
10

2
B

ro
w

n 
et

 a
l.,

 1
99

917
69

M
ix

ed
 

W
or

ks
ho

p
8

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

12
0.

16

3
B

ro
w

n 
et

 a
l.,

 1
99

917
69

M
ix

ed
 

W
or

ks
ho

p
8

Pa
tie

nt
 o

ut
co

m
es

12
−0

.2
4

4
B

ut
le

r 
et

 a
l.,

 1
99

730
 

15
Si

ng
le

 
C

on
fe

re
nc

e
4

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

6
−0

.0
1

5
B

ut
le

r 
et

 a
l.,

 1
99

730
15

Si
ng

le
 

C
on

fe
re

nc
e

4
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

6
0.

06

6
C

ar
ne

y 
et

 a
l.,

 1
99

533
65

M
ix

ed
O

nl
in

e 
ed

uc
at

io
n

2
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

9
0.

26

7
C

ar
ne

y 
et

 a
l.,

 1
99

533
20

N
on

e
L

ec
tu

re
N

on
e

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

9
0.

31

8
C

la
rk

 e
t a

l.,
 1

99
853

74
Si

ng
le

 
C

on
fe

re
nc

e
5

Pa
tie

nt
 o

ut
co

m
es

22
0.

25

9
C

oo
nr

od
 e

t a
l.,

 2
00

034
10

2
Si

ng
le

V
id

eo
0.

33
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

52
0.

19

10
C

oo
nr

od
 e

t a
l.,

 2
00

034
10

2
M

ix
ed

V
id

eo
0.

33
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
52

0.
32

11
D

ol
an

 e
t a

l.,
 1

99
718

96
Si

ng
le

 
L

ec
tu

re
2

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

Im
m

ed
ia

te
ly

0.
18

12
D

ol
an

 e
t a

l.,
 1

99
718

96
Si

ng
le

 
L

ec
tu

re
2

Pa
tie

nt
 o

ut
co

m
es

4
0.

22

13
D

ou
ce

t e
t a

l.,
 1

99
835

38
Si

ng
le

 
Pr

ob
le

m
-b

as
ed

6
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
Im

m
ed

ia
te

ly
0.

73

14
D

ou
ce

t e
t a

l.,
 1

99
835

21
Si

ng
le

 
Pr

ob
le

m
-b

as
ed

6
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
12

0.
52

15
D

ou
ce

t e
t a

l.,
 1

99
835

49
Si

ng
le

 
L

ec
tu

re
2

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

Im
m

ed
ia

te
ly

0.
63

16
D

oy
ne

 e
t a

l.,
 2

00
442

60
M

ix
ed

 
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

N
on

e
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

52
0.

20

17
Fe

nd
er

 e
t a

l.,
 1

99
951

34
8

Si
ng

le
 

M
ul

tif
ac

et
ed

 e
du

ca
tio

na
l p

ro
gr

am
N

on
e

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
52

0.
22

18
G

as
k 

et
 a

l.,
 1

99
836

20
Si

ng
le

 
In

te
ra

ct
iv

e 
sm

al
l g

ro
up

10
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
Im

m
ed

ia
te

ly
0.

37

19
G

as
k 

et
 a

l.,
 1

99
836

 
20

Si
ng

le
 

In
te

ra
ct

iv
e 

sm
al

l g
ro

up
10

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
Im

m
ed

ia
te

ly
0.

28

20
G

as
k 

et
 a

l.,
 1

99
836

20
Si

ng
le

 
In

te
ra

ct
iv

e 
sm

al
l g

ro
up

10
Pa

tie
nt

 o
ut

co
m

es
Im

m
ed

ia
te

ly
0.

36

21
G

er
st

ei
n 

et
 a

l.,
 1

99
929

29
0

Si
ng

le
 

W
or

ks
ho

p
7

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

5
0.

12

22
G

er
st

ei
n 

et
 a

l.,
 1

99
929

29
0

Si
ng

le
 

W
or

ks
ho

p
7

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
5

0.
25

23
G

er
st

ei
n 

et
 a

l.,
 1

99
929

19
3

Si
ng

le
W

or
ks

ho
p

7
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

60
−0

.3
6

24
H

en
dr

yx
 e

t a
l.,

 1
99

843
12

2
M

ix
ed

 
Pr

ob
le

m
-o

ri
en

te
d 

ed
uc

at
io

na
l o

ut
re

ac
h 

vi
si

ts
10

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
52

0.
02

25
H

er
ge

nr
oe

de
r 

et
 a

l.,
 2

00
237

33
Si

ng
le

V
id

eo
0.

33
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
20

0.
40

26
H

er
ge

nr
oe

de
r 

et
 a

l.,
 2

00
237

42
Si

ng
le

 
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

2
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
16

0.
66

27
L

ab
el

le
 e

t a
l.,

 2
00

438
24

Si
ng

le
 

W
or

ks
ho

p
17

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

52
0.

17

28
L

ab
el

le
. e

t a
l.,

 2
00

438
16

Si
ng

le
R

ep
ea

te
d 

w
or

ks
ho

p
24

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

52
0.

46

29
M

ai
ur

o 
et

 a
l.,

 2
00

249
99

M
ix

ed
O

nl
in

e 
ed

uc
at

io
n

2
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

3
0.

27

30
M

aj
um

da
r 

et
 a

l.,
 2

00
354

39
Si

ng
le

M
ul

tid
is

ci
pl

in
ar

y 
ed

uc
at

io
na

l o
ut

re
ac

h 
24

Pa
tie

nt
 o

ut
co

m
es

27
0.

14

(c
on

ti
nu

te
d 

on
 n

ex
t p

ag
e)



10

Mansouri et al.

JOURNAL OF CONTINUING EDUCATION IN THE HEALTH PROFESSIONS—27(1), 2007
DOI: 10.1002/chp

TA
B

L
E

 2
.

C
on

tin
ue

d

Sa
m

pl
e

Po
pu

la
tio

n
C

on
ta

ct
 

A
ss

es
sm

en
t 

St
ud

y
Si

ze
Ty

pe
In

te
rv

en
tio

n
T

im
e,

 h
ou

rs
O

ut
co

m
e

T
im

e,
 W

ee
ks

E
ff

ec
t 

Si
ze

31
M

ar
ke

rt
 e

t a
l.,

 2
00

339
55

8
M

ix
ed

 
C

on
fe

re
nc

e
8

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

Im
m

ed
ia

te
ly

0.
44

32
M

ar
ke

rt
 e

t a
l.,

 2
00

339
10

9
M

ix
ed

 
C

on
fe

re
nc

e
40

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

Im
m

ed
ia

te
ly

0.
22

33
M

c 
D

on
al

d 
et

 a
l.,

 1
98

444
80

Si
ng

le
 

O
nl

in
e 

ed
uc

at
io

n
N

on
e

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
10

8
0.

04

34
M

od
el

 e
t a

l.,
 1

99
845

80
M

ix
ed

 
L

ec
tu

re
3

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
52

0.
85

35
N

ils
so

n 
et

 a
l.,

 2
00

131
40

Si
ng

le
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

4
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

52
−0

.0
2

36
Pa

zi
ra

nd
eh

 e
t a

l.,
 2

00
055

13
4

M
ix

ed
 

L
ec

tu
re

N
on

e
Pa

tie
nt

 o
ut

co
m

es
27

0.
02

37
R

ot
er

 e
t a

l.,
 1

99
846

15
Si

ng
le

L
ec

tu
re

8
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

N
on

e
0.

47

38
R

ot
er

 e
t a

l.,
 1

99
846

15
Si

ng
le

 
L

ec
tu

re
8

Pa
tie

nt
 o

ut
co

m
es

N
on

e
0.

49

39
Sa

nc
i e

t a
l.,

 2
00

041
10

8
Si

ng
le

 
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

17
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
55

0.
86

40
Sa

nc
i e

t a
l..

 2
00

041
10

8
Si

ng
le

 
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

17
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
30

0.
85

41
Sa

nc
i e

t a
l.,

 2
00

041
10

8
Si

ng
le

 
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

17
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

30
0.

85

42
Sc

ar
do

vi
 e

t a
l.,

 2
00

340
9

Si
ng

le
M

ul
tif

ac
et

ed
 e

du
ca

tio
na

l p
ro

gr
am

36
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
8

0.
73

43
Sh

ar
p 

et
 a

l.,
 2

00
247

58
M

ix
ed

 
C

on
fe

re
nc

e
7

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
Im

m
ed

ia
te

ly
0.

15

44
Sh

ar
p 

et
 a

l.,
 2

00
247

58
M

ix
ed

 
C

on
fe

re
nc

e
7

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
13

0.
09

45
So

co
la

r 
et

 a
l.,

 1
99

819
14

7
M

ix
ed

 
D

et
ai

le
d 

co
m

m
en

t a
nd

 w
ri

tte
n 

fe
ed

ba
ck

10
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

27
0.

17

46
So

co
la

r 
et

 a
l.,

 1
99

819
14

7
M

ix
ed

 
D

et
ai

le
d 

co
m

m
en

t a
nd

 w
ri

tte
n 

fe
ed

ba
ck

10
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
27

0.
02

47
V

an
 E

ijk
 e

t a
l.,

 2
00

150
43

M
ix

ed
 

In
di

vi
du

al
 tr

ai
ni

ng
0.

33
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

16
0.

32

48
V

an
 E

ijk
 e

t a
l.,

 2
00

150
41

M
ix

ed
 

In
te

ra
ct

iv
e 

sm
al

l g
ro

up
0.

33
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

16
0.

29

49
V

en
in

ga
 e

t a
l.,

 1
99

932
18

1
Si

ng
le

A
ud

iti
ng

 a
nd

 p
ee

r 
gr

ou
p 

di
sc

us
si

on
s

4
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
27

−0
.0

4

50
V

en
in

ga
 e

t a
l.,

 1
99

932
18

1
Si

ng
le

 
A

ud
iti

ng
 a

nd
 p

ee
r 

gr
ou

p 
di

sc
us

si
on

s
4

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
27

0.
19

51
V

en
in

ga
 e

t a
l.,

 1
99

932
20

4
Si

ng
le

 
A

ud
iti

ng
 a

nd
 p

ee
r 

gr
ou

p 
di

sc
us

si
on

s
4

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

27
−0

.0
5

52
V

en
in

ga
 e

t a
l.,

 1
99

932
20

4
Si

ng
le

 
A

ud
iti

ng
 a

nd
 p

ee
r 

gr
ou

p 
di

sc
us

si
on

s
4

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
27

0.
09

53
V

en
in

ga
 e

t a
l.,

 1
99

932
19

9
Si

ng
le

 
A

ud
iti

ng
 a

nd
 p

ee
r 

gr
ou

p 
di

sc
us

si
on

s
4

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
52

0.
46

54
V

en
in

ga
 e

t a
l.,

 1
99

932
19

9
Si

ng
le

 
A

ud
iti

ng
 a

nd
 p

ee
r 

gr
ou

p 
di

sc
us

si
on

s
4

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

52
0.

35

55
V

en
in

ga
 e

t a
l.,

 1
99

932
81

Si
ng

le
 

A
ud

iti
ng

 a
nd

 p
ee

r 
gr

ou
p 

di
sc

us
si

on
s

4
Ph

ys
ic

ia
n 

kn
ow

le
dg

e
27

0.
34

56
V

en
in

ga
 e

t a
l.,

 1
99

932
81

Si
ng

le
 

A
ud

iti
ng

 a
nd

 p
ee

r 
gr

ou
p 

di
sc

us
si

on
s

4
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

27
0.

65

57
W

el
le

r 
et

 a
l.,

 2
00

348
46

Si
ng

le
 

O
ut

re
ac

h 
vi

si
t

N
on

e
Ph

ys
ic

ia
n 

pe
rf

or
m

an
ce

27
0.

41

58
W

el
le

r 
et

 a
l.,

 2
00

348
47

Si
ng

le
 

M
ai

l-
ou

t s
tr

at
eg

y
N

on
e

Ph
ys

ic
ia

n 
pe

rf
or

m
an

ce
27

0.
15

59
W

hi
te

 e
t a

l.,
 1

99
552

10
3

Si
ng

le
L

ec
tu

re
2

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

Im
m

ed
ia

te
ly

0.
96

60
W

hi
te

 e
t a

l.,
 1

99
552

10
3

Si
ng

le
L

ec
tu

re
2

Ph
ys

ic
ia

n 
kn

ow
le

dg
e

27
0.

70

61
W

hi
te

 e
t a

l.,
 1

99
552

10
3

Si
ng

le
L

ec
tu

re
2

Pa
tie

nt
 o

ut
co

m
es

27
0.

28



found with conferences and lectures, mail-out strategies,
and videotapes.

Participant Types and Number

The examination of participant type (eg, single discipline
and multiple disciplines) showed a greater effect size for
single disciplines. The mean effect size for interventions
with participants from multiple disciplines was small: 
r = 0.13 (0.16); CI, 0.12–0.21. The mean effect size for an
intervention with single-discipline participants was
medium: r = 0.30 (0.27); CI, 0.16–0.32. There was also a
negative correlation between the number of participants and
effect size: r = −0.13.

Time

The contact time for each continuing education program
ranged from 0.33 to 36 hours, with a mean of 7.95 contact
hours. More than half of the programs were 4 hours or less.
The correlation between contact hours and the general effect
size was positive: r = 0.33.

The assessment time between the educational interven-
tion and measurement of its impact was examined because
it determines the sustainability of the learned behavior. The
assessment times ranged from immediately after conducting
a program to 52 weeks after the intervention. The corre-
lation between the effect sizes and the length of time for 
outcome assessment was negative (r = −0.31). Separate cor-
relations between the assessment interval and the dependent
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TABLE 3. Effects of Different Kinds of CME Interventions on Outcomes

Type of Treatment Overall Effect sizes for Each Outcome

Physician Physician Patient
Type of CME Articles Knowledge Performance Outcomes

Auditing and peer group discussions Veninga et al. 32 r = 0.01 (0.06) r = 0.24 (0.20)
(CI, −0.01–0.03) (CI, 0.19–0.30)

Case-based training Doucet et al. 35 r = 0.64 (0.08)
(CI, 0.54–0.73)

Conference and lecture Markert et al. 39; Sharp et al. 37; Dolan et al. 18; r = 0.22 (0.38) r = 0.06 (0.15) r = 0.04 (0.10)
Bexell et al. 16; Clark et al. 53; Butler et al. 30; (CI, 0.13–0.31) (CI, 0.02–0.09) (CI, 0.01–0.07)
Doucet et al. 35; Pazirandeh55; Modell et al. 45; 
Roter et al. 46; Carney et al. 33; White et al. 52

Detailed comment and written Socola et al. 19 r = 0.02 (0.05) r = 0.17 (0.05)
feedback (CI, −0.09–0.13) (CI, 0.10–0.24)

Individual training van Eijk et al. 50 r = 0.32 (0.04) 
(CI, 0.24–0.38)

Interactive small group Gask et al. 36; van Eijk et al. 30 r = 0.44 (0.13) r = 0.13 (0.15) r = 0.35 (0.09)
(CI, 0.36–0.51) (CI, 0.06–0.19) (CI, 0.30–0.40)

Mail-out strategy Weller et al. 48 r = 0.01 (0.04)
(CI, −0.01–0.04)

Multidisciplinary educational  Majumdar et al. 54; Weller et al. 48; r = 0.02 (0.06) r = 0.02 (0.04)
outreach visits Hendryx et al. 43 (CI, −0.01–0.04) (CI, −0.01–0.04)

Multifaceted educational program Fender52; Majumdar et al. 34; Hergenroeder et al. 37; r = 0.69 (0.34) r = 0.04 (0.11)
Nilsson et al. 31; Scardovi et al. 40; Doyne et al. 42 (CI, 0.59–0.79) (CI, 0.00–0.08)

Online education Maiuro,et al. 49; Carney et al. 33 r = 0.18 (0.13) 
(CI, 0.11–0.24)

Repeated workshop Labelle et al. 38 r = 0.61 (0.06) 
(CI, 0.35–0.88)

Video Coonrod et al. 34; Hergenroeder et al. 37 r = 0.05 (0.13) r = 0.02 (0.05)
(CI, 0–0.09) (CI, −0.02–0.05)

Workshop Labelle et al. 38; Gerstein et al. 29; Brown et al. 17 r = 0.03 (0.07) r = 0.01 (0.09) 
(CI, 0.02–0.05) (CI, −0.02–0.05)

Note: The r values in bold type indicate statistical significance.



variables provide additional clarification about the role
played by the assessment interval:

• The correlation between physician knowledge and the mea-
surement interval was positive: r = 0.04.

• The correlation between the physician performance and the
measurement interval was negative: r = −0.34.

• The correlation between patient outcomes and the measure-
ment interval was negative: r = −0.44.

Single Versus Multiple Sessions Over Time

The correlation between the number of sessions held, and
general effect size was positive: r = 0.36.

File Drawer Analysis

We computed an estimate of the fail-safe N to assess the
file drawer problem (described earlier).26 We found that 26
unreported studies averaging a null result would have to exist
somewhere before the overall results of the current meta-
analysis could be reasonably ascribed to sampling bias.

Discussion and Conclusion

Our meta-analysis examined 31 studies involving 61
CME interventions. We extended the systemic reviews and
meta-analyses conducted by others. We believe that our
findings are valid. The data are based on a large number of
participants. The data have relatively narrow confidence
intervals. Finally, there is a moderate file drawer require-
ment. Our work shows the following:

• The effect of CME on physician knowledge (r = 0.22),
physician performance (r = 0.18), and patient outcome 
(r = 0.14) was small to moderate.

• The type of interventions, types and number of participants,
the length of the intervention, and holding multiple sessions
over time were all found to mediate the effects of CME on its
outcomes.

• The time between the intervention and the assessment was
negatively correlated with the effect size.

Comparing the overall effect size in this study (r = 0.28)
shows that it is consistent with other work7 but suggests a
lower effect size than others found.13 When we separated
CME outcomes into the 3 different outcomes, we found a
moderate effect size between CME and physician knowl-
edge and a small effect size between CME and physician
performance. We also obtained a small effect size between
CME and patient outcomes over 8 studies that reported these
outcomes.

Our examination of moderators provides new informa-
tion about the role of these on physician and patient out-
comes following a CME program. An examination of the
first group of moderator variables, the types of interventions,
shows that CME effectiveness increases as the intervention

strategy becomes more active, which is consistent with
results from other reviews.2,12,13,56,57 Similar to previous
studies, the results of our meta-analysis similarly confirmed
that traditional passive approaches to CME are not associ-
ated with changes in physician performance or patient out-
come, although they may increase knowledge and
awareness of issues.2,12 The results suggest that a combina-
tion of different interventions results in a better effect size
than other methods. This finding is also consistent with
those outcome studies that used mixed educational meth-
ods.13,58–60 These results reinforce the need to adopt new,
creative, efficient, and interactive approaches with more
than 1 method when attempting to change physician behav-
ior. Planning for physicians as adult learners needs to recog-
nize that physicians learn independently of their teachers
and in ways that are aligned with their previous experi-
ence.61 As Slotnick62 has noted, adults generally and physi-
cians specifically learn in response to problems they
perceive they have. The finding that a greater effect size is
associated with interactive interventions such as case-based
training, interactive small groups, and multifaceted educa-
tional program reinforces the need for adult learning
approaches in CME.

Participant type and number were the second group of
moderator variables. We found that CME interventions
designed and run for single groups of participants (eg, 1 dis-
cipline) were associated with better outcomes. By way of
explanation, it is possible that interventions with only a sin-
gle group of participants (eg, pediatricians) are more
focused and present materials that are more relevant to the
practitioner group. The finding that there is an association
between group size and outcomes is likely linked to the
increased opportunity for active participation and for obtain-
ing information directly linked to practice concerns.

The third moderator variables were time. This meta-
analysis suggests that increasing the length of the interven-
tion will have a positive effect on the results of CME. We did
not get a significant correlation between CME outcomes and
the measurement interval finding that as the time interval
between the course and the measurement of outcomes
increases, the effect size decreases. This suggests that new
behaviors may need reinforcement for sustainability. It may
also suggest that there is an optimal and realistic length of
time to assess an intervention.

Our final moderator variable examined the impact of sin-
gle versus multiple sessions of CME held over time. We
found that educational interventions with a longer contact
time and continuing contact were associated with a larger
effect. Beer and colleagues63 found the same results when
they used training interventions to improve the quality of
their technical centers. They found that there was a complex
pattern in which change started and stopped. But each time
the change restarted, they were further along the continuum
of adoption, and participants returned toward a previous
stage but with a higher level of awareness and readiness for
change.64 Using the result of this meta-analysis and Beer
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and colleagues’ findings, we conclude that if CME interven-
tions are continuous and periodic, with new interventions,
there will be more chance for behavior change to occur.

Overall, although the results of the present study indicate
that the relationship between CME and change in physician
performance and patient outcomes are small and not always
sustained, our examination of moderator variables suggests
that the addition of specific known and proven moderator
variables will improve the effects of CME.

There are limitations to the present meta-analysis. Meta-
analysis combines data from studies that can be different
from one another.65 The technique considers only relatively
direct evidence on a given topic and cannot be used to infer
which characteristics of the studies on a given topic caused
the differing results.66 Our search was limited to articles in
major journals, which generally publish studies with signif-
icant results; therefore, this may have generated a biased
sample of studies.24

In many of the studies coded, specific demographic infor-
mation and proportions were not provided on variables such
as the type of participants and measurement interval. More
original research is needed to determine the effect of poten-
tially important moderator variables such as duration of
intervention as well as more detailed and comprehensive
reporting of the results. Based on the attempts to apply the
techniques of meta-analysis to the CME literature, several
recommendations for future evaluation in this field seem
practical. It is suggested that individuals who plan, imple-
ment, and report evaluation studies in CME should provide
the following elements:

• Detailed descriptive information about the characteristics 
of the participants and the continuing education program or
activity

• Information about sample size, means, and standard devia-
tions of comparison and experimental groups using accepted
standards for reporting67

• Numeric data when graphs are used to display results
• Validity and reliability data about the measurement tools

used for data collection and outcome assessment
• Data about the period of time between the continuing educa-

tion intervention and the measurement of performance
• Information about other moderator variables such as per-

sonal and environmental factors that may also influence the
effectiveness of CME.
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sessions, and increasing the number of
sessions all increase the effect size.
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