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LETTER TO THE EDITOR

Continuing Medical Education Outcomes are Much More Than Statistical 
Significance
Katie Stringer Lucero a and Donald E. Moorea,b

aMedscape, LLC, New York, NY, USA; bMedical Education and Administration, Emeritus, Vanderbilt University School of Medicine

Dear Editor,
An article published by the Journal of CME in 2023 

by Robles and colleagues [1] reports the results of an 
evaluation of a continuing education programme, 
a free live continuing education (CE) series of activities 
primarily for primary care advanced practice providers 
offered in 2019 by a medical education company 
(Practicing Clinicians Exchange) and discusses the 
potential value of pooled samples in comparison to 
paired samples in examination of percentage of correct 
responses pre- and post-continuing medical education 
(CME). The focus of the article is statistical significance 
and sample size. It is well known in the research 
literature that statistical significance alone is not suffi-
cient to accept that a certain set of outcomes was the 
result of participation in a series of educational activ-
ities. Rather, it is now regarded as necessary to report 
effect size as well. The effect size is the magnitude of 
the difference between two groups, like the pre- and 
post-groups in this study [2–4]. Robles and colleagues 
[1] mention effect size but do not report it.

We also would like to take a step back and challenge 
the field to think about pre- and post-assessment ques-
tions serving several purposes:

(1) To promote active learning
(2) To assess impact of the educational intervention 

based upon the learning objectives
(3) To provide insight into where learners are in 

their stages of behaviour change
(4) To further understand what in the education 

works for whom and why

We unpack each of these below.
Purpose 1: To promote active learning. Questions or 
quizzes can facilitate self-assessment and awareness of 
what one knows and where one needs more education. 

They are used in continuing education as a method for 
creating active learning – or participation from the 
learner in the learning process [5].
Purpose 2: To assess the impact of the educational 
intervention based upon learning objectives. 
Responses to questions may be used to assess the 
impact of an intervention. Different sampling frames 
may be used to assess the impact, which the authors 
mention based upon the analysis methods tested – 
missing data samples and complete data samples. 
Other methods for sampling and assessing impact 
include: randomised control trials and then variations 
on paired or cross-sectional, matched or non-matched 
comparison groups that are time-aligned or non-time- 
aligned. Research and evaluation methodologists have 
differing views on each of these, with a likely order 
from the most rigorous to the least rigorous being:

(1) Paired (pre/post), randomised sample, time- 
aligned data

(2) Paired (pre/post), matched sample, time- 
aligned data

(3) Paired (pre/post)
(4) Cross-sectional (post only), matched sample, 

time-aligned
(5) Missing data (pre/post), pooled
(6) Paired (pre/post), unmatched sample, time- 

aligned; paired (pre/posts) not matched sample, 
not time-aligned

(7) Cross-sectional (post only), unmatched sample, 
not time-aligned

What is common across all of these sampling frames 
and study designs is that statistical significance and 
effect size can be examined. Statistical significance, 
indicated by a P value, suggests if we can reject the 
null hypothesis of a statistical test’s logic (for the 
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purposes of this paper is the variance observed is due 
to chance rather than the CME) [2]. For example, we 
can reject the null hypothesis that the difference in 
question scores pre vs. post, test vs. control, or pre vs. 
post in test vs. control, and so on is due to chance and 
not the intervention. Note, “control” in this context can 
mean randomised, matched, or unmatched.

Three issues that may warrant further discussion 
exist.

(A) Data which are not independent violate 
assumptions of the statistical tests used for 
pooled data analysis as depicted in this study.[1]

(B) Focus is on statistical significance is misleading 
to evaluators. If we think about the purpose of 
statistical significance values as giving us con-
fidence that are results are due to the grouping 
variable (i.e. CME vs. no CME) which are asso-
ciated with sample size, and the pooled analysis 
has larger sample size, then what value does that 
provide? Of course, the pooled analysis will be 
more likely to show a statistically significant 
result becaue the sample size is larger.  
Focus on statistical significance and equating it 
with improvements in knowledge, competence, 
and performance does not align with the pur-
pose of statistical significance. Effect size is 
mentioned, but it is not reported. Authors 
state: “the improvement in correct responses at 
the paired and pooled pre vs follow-up analysis, 
suggesting sample size did not influence our 
findings”.[p. 3] It would be helpful to see 
a comparison of effect size of pooled vs. paired 
in % of correct responses.[1]

(C) C. We ask – what is the purpose of reporting 
percentage of correct responses pre vs. post 
education? It is multifaceted as mentioned 
above. Statistical significance is only one ele-
ment to be examined using those data.

Purpose 3: To provide insight into where learners are 
in their stages of behaviour change. Models such as the 
Transtheoretical Model [6,7] and Awareness to 
Adherence Model [8] specify stages of behaviour 
change. We suspect different measured outcome pro-
files depending on the stage of change in which 
a learner is. The goal of CME as a field is to promote 
best-in-class patient care. The value of the data refer-
enced in the article is not being fully credited. Pooled 
data do not allow one to understand learner level out-
comes; evaluators and programme developers cannot 
tie pooled data back to where learners (clinicians) are 
in the behaviour change process. In order to leverage, 

the pre- and post-assessment data to understand stage 
of behaviour change for groups of learners, data need 
to be triangulated, and examined longitudinally, hence, 
paired. There needs to be an understanding of whether 
the learner had primarily a reinforcing or learning 
something new experience; that needs to be overlaid 
with self-efficacy, intent to change, and current practice 
to get a full picture of understanding the process of 
behaviour change.
Purpose 4: To further understand what in the educa-
tion works for whom and why. It has been increasingly 
recognised that in social science research, programme 
evaluation studies that focus only on outcomes are not 
enough. Programme evaluation is the systematic collec-
tion and analysis of information related to the design, 
implementation, and outcomes of a programme, like 
the series of CE activities in the Robles study [1], for 
the purpose of monitoring and improving the quality 
and effectiveness of the programme. Programme eva-
luation is about understanding the programme through 
a routine, systematic, deliberate gathering of informa-
tion to uncover and/or identify what contributes to the 
success of the programme and what actions are neces-
sary to improve the programme [9,10]. Recently, eva-
luators and researchers have recognised reports on 
outcomes alone cannot address the complexities of 
the health professions context and have suggested alter-
native approaches [11–14]. In a recent article, Allen 
and colleagues have described issues with outcomes 
only studies and have suggested several approaches 
that could be used to go “beyond did it work” [15].

Robles et al. [1] allude to the potential limitations 
of pooled analysis for heterogeneous groups. In 
CME, groups can be quite heterogeneous depending 
upon which variables are considered. There may be 
variation in motivation to learn, volume of patients 
with whom the clinician sees for whom the content 
may be relevant, the speciality, profession, role in 
patient care, geographic location, baseline under-
standing of, skills related to, and confidence in 
applying the topic, and other factors that may limit 
the way one learns from the specific intervention. 
We cannot assume that because learners are of the 
same profession and speciality that they are 
a homogenous group. Assuming there is heterogene-
ity in most learners, another way to leverage pre- 
and post-assessment data is to be analysed with 
other variables to understand moderators and med-
iators from descriptive segmentation and multivari-
ate analyses. For example, one may segment pre- and 
post-scores by pre-CME self-efficacy in ability to use 
the skills taught in an intervention. Those who are 
admittedly less self-efficacious may be more willing 
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to learn the content because they are admitting they 
may need education. If the pre- and post-scores and 
change from pre-to-post are similar for each group, 
then we know that self-efficacy going into the inter-
vention is not a moderator.

Our concern in writing this letter is not simply to 
point out the shortcomings of the Robles study [1]. 
Rather, our purpose is to shine a light on an impor-
tant issue (evaluation beyond outcomes) that needs 
to be addressed so the field of CME/CPD can move 
forward with quality studies that will contribute to 
improved clinician performance and patient health. 
Practically speaking, the study which prompted this 
letter may mislead programme developers, evalua-
tors, and funders to rely on statistical significance 
as the primary indicator of success of an educational 
activity. It may also lead them to not consider the 
full value of the pre- and post-questions and their 
underlying data.
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