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Abstract: Background: Evidence-based medicine (EBM) is a part of many medical school and
residency curricula worldwide, but there is little research into the most effective methods to teach
these skills.

Purpose: To evaluate whether a course on EBM utilizing adult learning principals leads to both
immediate and short-term attitudinal, confidence, and behavioral change.

Methods: Seventy-three (73) Internal Medicine and Internal M edicine/Pediatric residents attended
a haf-day seminar on EBM. Participants completed pre- and post-course 5-point Likert question-
naires, and set two personal goals for integrating EBM into their daily practice. We performed
nonparametric two-sample Wilcoxon Rank-Sum tests to compare responses. We also elicited the
self-reported success of the residents in meeting their goals one-month post-course.

Results: Attitudes about EBM improved (3.5 pre-course vs. 3.7 post-course), as well as self-
reported EBM skills (3.0 vs. 3.3). Seventy-two percent of residents reported having met at least
one of their two goals for the integration of EBM into their practice.

Conclusions: An EBM workshop based upon adult learning principles was successful in meeting
multiple educational goals. The links between andragogy, learners' internal drive for behavior

change, and successful EBM education should be further explored.

Evidence-based medicine (EBM) has had sig-
nificant worldwide impact on medical care and edu-
cation. Before 1992, EBM did not exist as a Medline
Medical Subject Heading (MeSH) term. Asof March
2003, the number of papers indexed under that term
was up to 10,502. EBM, often defined as “the con-
scientious, explicit, and judicious use of the best
available evidence in making decisions about the care
of the patient” ,l gives practitioners tools to manage
the ever-expanding world of medical literature and
apply it to their patients.

Educators across the world have answered the
challenge of teaching these powerful decision-
making devices to their medical students and resi-
dents. EBM has been taught in almost every form
imaginable, ranging from morning report se$ions,2’
to physical diagnosis rounds,4 to projects in ambula-
tory rotations,5 to “stand-alone’ courses.® A recent
commentary in the Journal of the American Medical
Association ,7 which noted that the existing quality of
evidence for teaching EBM is weak, implored e-
searchers to maintain the standards of evidence that
EBM educators seek to convey to their students.
However, in an extensive review of graduate medical

education training in EBM ,8 it was diserved that
there were few assessments of the efficacy of current
curriculg; in the few instances where such data e-
isted, outcomes assessed were not meaningful and
skills improvements were modest. The author of the
review concluded that it is essential to evaluate the
efficacy of EBM curricula to achieve lasting, mean-
ingful outcomes.

What are these meaningful outcomes? Most
studies have addressed the value of EBM curricula
for learning the “skills’ of EBM ,9'11 such as question
formation, literature searching, and critical gopraisal.
Y et, our ultimate goal as educators is for our learners
to use EBM in their daily practice of medicine, with
no grade at stake. Unfortunately, changesin practice
patterns have been difficult to accomplish at the con-
tinuing medical education Ie'vel,12 much less at the
graduate and undergraduate levels.

Adult learning theory and theories of behavior
change provide much needed perspectives for the
education of EBM as we strive to facilitate lasting
behavior change in our learners. The Prochaska and
DiClemente transtheoretical model of behavior

change,13 often used in the description of successful
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Figurel

Attitudinal and Skills Pre and Post-Cour se Survey for Resident
Evidence-Based Workshop

ATTITUDES
Scale: 1=Strongly Disagreeto 5=Strongly Agree

Q1. EBM isredlistic to practice in routine patient care.

Q2. EBM isuseful on adaily basis.

Q3. Literature searches are too time-consuming to do in clinic.

Q4. You rarely form questions about patients seen in clinic.

Q5. EBM isimportant to practice onaregular basis.

Q6. Questions can more quickly be answered with texts or consultants rather than EBM.
Q7. EBM is cookbook medicine.

Q8. Filters can improve the speed of aliterature search.

Q0. Filters can improve the quality of aliterature search.

SKILLSSELF-ASSESSMENTS
Scale: 1=Noviceto 5=Expert

Please rate your ability to:
Q10. Perform literature searchesin less than 5 minutes.
Q11. Evaluate the quality of the data analysisin a paper.
Q12. Form questions form aclinical situation.
Q13. Form asearchable clinical question.
Q14. Evaluate the quality of atreatment study.

Q15. Choose the best paper from aliterature search for my purpose.

Q16. Usefiltersin searching.

smoking cessation and nutritional education pro-
grams, is a useful framework. This theory describes
a continuum through which patients move as they
achieve lasting behavior change, moving from wn-
awareness of a problem, to awareness, to decision to
change and planning, and finally to action and main-
tenance.

If we apply this model to the instruction of EBM,
the clear implication is that attitudes and motivation
are instrumental if learners are to use EBM in their
daily practice. The learners must have an internal
drive to change. Therefore, to create an effective
curriculum, we must address and evaluate not only
the knowledge and skills objectives but also the atti-
tudinal objectives. This study was designed to
evaluate whether a half-day course on EBM resultsin
improved attitudes towards the value of EBM, n-
creased self-reported ability to practice it, and self-
reported short-term behavior change.

Methods

A half-day EBM workshop was designed to in-
tegrate EBM into the residency curriculum. The
workshop, conducted in January -February 2002, was
given five separate times over the course of five
weeks to dlow the maximum number of residents to
attend the workshop. Each resident attended only
one session, and all sessions were identical. The
same three faculty members, each of whom had ex-
tensive experience with EBM as well as with teach-
ing, taught all sessions. During the month after the
workshop, no residents worked with those faculty
members on the inpatient services.

Seventy-three (73) Internal Medicine and Inter-
nal Medicine/Pediatrics residents in their first
through fourth year of training attended one half-day
session each. All residents in both programs who
were not on vacation or on Intensive Care Unit (ICU)
rotations attended the workshop. Due to curricular
constraints, residents could not be randomized to a
control group.
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Anonymous pre-workshop surveys (Figure 1)
were given to al attendees who arrived within the
first 30 minutes of the workshop. These surveys fo-
cused on their attitudes towards the use of EBM on a
regular basis and their self-reported ability to perform
several of the skills central to EBM. A 5-point Likert
scale was used for all items; several questions had
opposing polarity to maintain internal validity.

The workshop was designed using principles
derived from adult learning theories. It was com-
prised of multiple components designed to allow for
maximum resident interaction and immediate use of
newly introduced skills. First, leaders engaged the
residents in a frank discussion of the benefits and
barriers to EBM use. This discussion was followed
by a 30-minute presentation on question formation
and advanced search techniques. Next, using a trig-
ger tape, the group practiced question formation.
They then divided into small groups and performed
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At the end of the workshop, participants com-
pleted the same survey again. They were also asked,
but not required, to develop and record two personal
goals designed to integrate EBM into their medical
practice that they would like to achieve over the next
month. These forms included participants names.
Approximately one month after the course ended,
each participant was paged by the research assistant
and asked if they had met their goals. If they could
not recall their goals, they were prompted using their
original forms. Results were reported in group form
to alow blinding for the Principal Investigator.
Residents were considered lost © follow-up if they
failed to respond to four pages on differing days.

The study received approval from the Institu-
tional Review Board at the University of Minnesota.

Analysis - The data was analyzed in conjunction
with the Boen Biostatistics Laboratory at the Univer-

Results of Residents Attitudes towards EBM Before and After the EBM Wor kshop

Question Pre-Mean (SD)
Q1 EBM Redlistic 3.9(0.9)
Q2 EBM Useful 3.9(0.9
Q3 not EBM Time Consuming* 2.6(1.1)
Q4 not Rarely Form Questions* 3.8(1.0)
Q5 EBM is Important 3.9(0.9)
Q6 not Texts/Consults are quicker* 2.6 (1.0
Q7 not EBM is Cookbook* 3.3(0.9)
Q8 Filters Improve Speed 3.7(0.8)
Q9 Filters Improve Quality 3.6(0.9)
OVERALL ATTITUDES** 3.5(0.6)

N Post-M ean (SD) N p-value
71 3.9(0.8) 63 0.868
70 3.8(0.9) 62 0.496
70 3.0(0.9) 63 0.012
71 3.7(1.0) 62 0.606
69 4.0(0.9) 63 0.672
65 3.0(1.0) 60 0.026
69 3.4(1.2) 59 0.297
70 4.0(1.0) 63 0.022
70 4.1(0.9) 63 <0.001
71 3.7(0.5) 63 0.034

* Direction of the questions' scale was reversed for the purpose of analysis.
T p-values come from the non-parametric two-sample Wilcoxon Rank-Sum test.
§ scalefor questions: 1= strongly disagree to 5= strongly agree.

**Mean of all Attitudes questions

literature searches on the questions they had formu-
lated. Each group presented their search question and
results and received feedback from the instructors
and their fellow residents.

sity of Minnesota, using SAS, a standard statistical
software package. We calculated descriptive statis-
tics (mean and SD) for each question for both sets of
surveys. Nonparametric two-sample Wilcoxon
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Rank-Sum tests were performed to compare differ-
encesin pre- and post-workshop survey results.

Residents self-reported success in achieving
their personal goals was reported in tabular form
only.

Results

Attitudes - The attitudes of residents towards
EBM use in daily practice were significantly more
positive on the post-workshop surveys (overall scores
3.5 pre-course vs. 3.7 post-course, when 5=most
positive, p=0.034). The differences were largest in
areas that had been targeted during the workshop,
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played in Table 2. One of the two domains that did
not show astatistically significant improvement was
ability to evaluate the quality of a study. It is note-
worthy that this area was not discussed during the
course. Overall, residents reported increased ability
in five of the six workshop-related skills improved
during the workshop, whereas they did not in the
control skill of study evaluation.

Goal achievement - All 73 residents were asked
to set two goals as outlined in the Methods section.
Sixty-six (66) residents outlined goals at the conclu-
sion of the workshop. All residents who set goals
were included in the analysis regardless of whether
we were able to collect follow-up data from them or

Results of Self-Reported EBM Skills of Resident Participants Before and After the Workshop

Question: Pre-Mean (SD)
Q10. Perform Searches 3.0(1.0)
Q11. Evaluate Data 2.7(1.0
Q12. Form Questions 3.3(0.8)
Q13. Searchable Questions 3.0(0.9
Q14.Evauate Quality 3.0(0.9
Q15. Choose a Paper 2.9(1.0
Q16. UseFilters 2.7(1.0)
OVERALL SKILLSMEAN 3.0(0.7)

N Post-M ean (SD) N  p-value'
70 3.4(0.9) 62  0.007
69 3.1(L0) 62 0.042
71 3.3(0.8) 63 0846
71 3.4(0.8) 63  0.047
71 3.1(0.9) 63 0563
68 3.4(0.9) 63  0.005
71 3.3(0.8) 63  <0.001
71 3.3(0.7) 63  0.006

T p-values come from the non-parametric two-sample Wilcoxon Rank-Sum test.

§ scalefor questions: 1= novice to 5= expert.

such as literature searches and filter use during those
searches. Results for each question are displayed in
Table1.

Self-Reported Ability - Residents reported sig-
nificantly more confidence in their EBM skills after
the workshop (overall score 3.0 pre-course vs. 3.3
post-course, where 5=most skillful, p=0.006). There
were statistically significant (p<0.05) increases in
confidence in ability in five of the seven areas &-
sessed in this section of the survey. Results are dis-

not. Sixty-two (94.0%) returned their pages. Results
are detailed in Figure 2. Of the 66 residents who set
goals, 48 (72.7%) reported that they met one or both
goals, 14 (21.2%) did not reach either of their goals
and 4 (6.1%) were lost to follow-up.

Discussion
This study demonstrated a statistically signifi-

cant improvement in the attitudes of residents regard-
ing the value of EBM after just a 4hour interactive
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Figure?2

Percent of Residents Achieving EBM Goals One Month Post-workshop by Self-report (n=66)

% Achieving Goals

EONo Goal Met @1 Goal Met O2 Goals Met O Lost to Follow-up

workshop. The residents also reported more confi-
dence in their use of EBM, especially in the skills
targeted during the workshop. Finally, there was
self-reported evidence of short-term behavior change
at one month, as over two-thirds of residents reported
meeting a persona goal with respect to the practice
of EBM.

Evidence-based medicine can be a powerful tool
for physicians and their patients. It has become a part
of many medical school and post-graduate curricula.
However, only recently has attention become focused
upon the evaluation of the effectiveness of these
teaching efforts. Most attempts to date have centered
upon skill-building outcomes, measured either di-
rectly or through learner s;elf-reports.lA’17 Studies
that assess attitudes towards EBM are often dis-
counted. In one review evaluating the effectiveness
of EBM curricula, studies were excluded “if they

simply... used some form of "happi nessindex." 1t

But EBM educators aspire to change more than
test scores. We want to facilitate life-long practice

change in our students. To do that we must examine
the theories of axdragogy and behavior change and
use them to help us design and evaluate curricula.
The transtheoretical theory developed by Prochaska
and DiClemente, used to assess patients' readiness to
change, is auseful model for this situation.

As physicians, we understand through this theory
that a patient must be ready to change in order to stop
smoking or start exercising succesfullyle’ls. As edu-
cators, it is a lesson we would do well to learn. This
theory has provided a framework to assess physi-
cians' readiness to change in areas such as cancer
screening,19 and it may help explain why teaching
critical appraisal skills does not always |ead to behav-
ior change.9 Adult learners must have an internal
drive for sustained behavior change in order for sig-
nificant behavior changes to be maintained. Fortu-
nately, educators can stimulate learners’ need to learn
and readiness to know. It is therefore imperative
that we attempt to monitor, evaluate, and, if neces-
sary, influence our learners’ readiness to change.
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This study addresses whether a short course on
EBM can affect residents’ attitudes, confidence, and
behavior. It also relates behavioral change in the
form of reaching participant-designed goals with
those same attitude changes. This study assesses
attitudes using a quantitative approach. In the future,
it would be useful to conduct qualitative studies. For
example, a qualitative analysis of the goals set by the
students could provide useful informetion, much as a
focus group does. Studies of this type would allow
us to evauate the attitudes held by EBM leamers
more directly as we strive to better design curricula
and create areadiness for change.

Several methodological improvements can be
suggested, using the experience gained through this
study. Pre- and post-workshop surveys were not
matched and hence paired t-tests could not be per-
formed. Additionally, matching surveys to the goal
results would allow a “dose response’ to be assessed,
by analyzing whether those whose attitudes improved
the most also were more likely to reach their goals.
Confirming such a dose response would strengthen
the causal link. Although | was able to overcome the
selection bias inherent in the study of elective semi-
nars, having a control group complete the same sur-
veys at the same times would be useful.

| used self-reports to assess residents’ behavior
after the workshop, specifically concerning the goals
they designed for themselves. Self-reported behav-
ior, while used in man¥ educational studies to exam:
ine behavior change2 can also be unreliable as a
measure of clinical behavior. Objective evidence of
goal completion would have been preferable, but was
not possible at this time. Finally, the sasmple size did
not provide the statistical power to detect small
changes, but the study remains a useful starting place
from which to design larger, more rigoroustrials.

Evidence-based medicine is hopefully here to
stay, but we are along way from the goal of success-
fully integrating it into medical school, post-graduate,
and continuing medical education and facilitating
sustained behavior changes in our learners. As we
attempt to increase the effectiveness of curricula, we
would do both learners and educators a service if we
address and evaluate the desire of our learners to
change. Integrating theories of andragogy and behav-
ior change into curricular design is one of the keys
for successful curricular development and sustained
learner behavior change. Further research evaluating
the impact of thoughtful uses of these educational
and change theories will allow educators to design
more efficient and effective curricula.
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