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Abstract

Background: Enhanced educational activities were developed by a regional medical campus (RMC) in order to
incorporate evidence-based medicine (EBM) practice in the learning process of medical students. This study aimed
to measure the effectiveness of these activities.

Methods: The experimental group was made up of third-year students from the RMC. The comparison group
included students from the main campus of the medical school and another of its RMCs. The experimental group
received additional training on EBM: one additional hour in class, plus skills development exercises throughout the
semester. During the regular academic sessions, clinical questions requiring EBM literature searching skills were
incorporated in the curriculum. Tests on knowledge and self-assessment of competencies were administered to all
participants at the beginning and at the end of the semester. Data were analyzed using repeated measures analysis
of variance and post hoc tests for within and between groups comparison.

Results: The Friedman test demonstrated a statistically significant effect of the intervention on knowledge (p
<0.0001). The score of the knowledge test was significantly higher for the experimental group, when compared with
baseline testing and with the comparison group (p <0.0001). Repeated measures analysis of variance demonstrated
a statistically significant effect of the intervention on the score of the self-assessment of competencies (p=0.032).
The score for the self-assessment of competencies was significantly higher for the experimental group when
compared to baseline score (p <0.0001), but not with respect to the comparison group.
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Conclusion: Our study demonstrated the effectiveness of additional training and longitudinal integrated skills

development leading to an increase in medical student knowledge and self-perception of competencies in EBM

practice.

Introduction

The establishment of a regional medical campus
(RMC) provides the opportunity to define its own
mission relevant to the needs of the population it
serves. It also allows flexibility to develop specific
aspects of the curriculum targeted to the needs of its
future graduates in order to practice in sites distant
from tertiary care medical centers.™ Evidence-based
medicine (EBM) is one of these essential elements of
practice becoming part of medical curricula around
the world. North American and Canadian
stakeholders in medical education have made EBM
practice a core competency to develop.s‘4 Thus, the
Saguenay Medical Education Program (based in an
RMC of the Université de Sherbrooke, Quebec,
Canada) decided to include the development of EBM
competencies in its mission statement, and to
conceive a pilot project with enhanced EBM learning
activities in the pre-clerkship medical curriculum, in
order to better prepare its students for the needs of
regional medical practice.

EBM is defined as: "The conscientious, explicit, and
judicious use of current best evidence in making
decisions about the care of individual pa‘cients."5
There are five critical steps one needs to follow in
order to practice EBM: 1) construct a question from
the clinical environment; 2) search the medical
literature to identify the best available evidence; 3)
appraise the evidence; 4) integrate the evidence in
clinical practice; and 5) evaluate its application.6

Many studies have evaluated the integration of EBM
in medical curricula.”™ Integration of EBM benefits
medical students with regard to their attitudes and
skills practicing EBM.” ! Different strategies have
been used to integrate the practice of EBM in medical
curricula, but the exact amount of sessions and
content vary widely across studies.””"® One study
demonstrated that a single session to practice EBM is
not sufficient to acquire real competencies.20 Training
in EBM practice has resulted in improvement of
student literature searching skills in all cases,u'24 but
educational activities more integrated in the
curriculum showed more effectiveness in student

acquisition and use of those skills.”>?® 1t is worth
noting that few studies employed a comparison
group.21

Many obstacles remain for the integration of EBM
practice in medical education and clinical practice.
Medical students do not necessarily see EBM practice
as being relevant to their clinical work."" Another
challenge in the teaching of EBM is enabling students
to correctly and efficiently search and retrieve
information.?”>° The PICO method, which stands for:
P (Populations/People/Patient/Problem); |
(Intervention); C (Comparison); O (Outcome), has
been proven to be efficient and easy to use, as it
allows students to correctly transfer a clinical
situation into an answerable question that fits
literature search engines, leading to more efficient
3% The PICO method helps identification
and organization of key concepts related to a given

searches.

clinical problem. Its wuse was incorporated
longitudinally in the Saguenay pilot project aimed at
enhancing EBM training in a problem-based learning
(PBL) curriculum. This study aimed to evaluate the
impact of the integration of skills development
activities using a PICO approach on student
knowledge and perception of competencies related
to EBM practice.

Methods
Participants

Participants were third-year medical students of two
successive cohorts, recruited at the beginning of their
last semester of preclinical training in the Université
de Sherbrooke MD Program. The University has three
academic sites, one main campus in Sherbrooke, and
two RMC sites, one in Saguenay and one in Moncton,
New Brunswick. The total student population is on
average 200, and is unequally divided among the
three campuses (see Table 1). As admission criteria
and the curriculum are the same for the three
campuses, the characteristics of the students with
respect to variables such as age, gender, and previous
schooling were known to be similar between all sites.
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Instruments

Two instruments were used to evaluate students.
Knowledge was evaluated using a French adaptation
of the Fresno questionnaire.9 This questionnaire,
developed by the University of California in San
Francisco, and possesses good psychometric
properties.m It is designed to evaluate the level of
knowledge in EBM literature searching skills. The
translated and adapted version used in the study was
not formally validated for feasibility reasons, but was
based on a valid and reliable questionnaire.7 The
translation was made by team members and each
qguestion was discussed. It had 11 questions with
multiple choice or short answer responses totaling 70
points. Questions had to be answered in 30 minutes
or less.

Students reported their perception of their
competencies using a self-assessment questionnaire
developed by the study team. The questionnaire was
based on the competent, information literate student
from the standards of the American Association of
College Research Libraries:® 1) Determines the nature
and extent of the information needed; 2) Accesses
needed information effectively and efficiently; 3)
Evaluates information and its sources critically and
incorporates selected information into his or her
knowledge base and value system; 4) Uses
information effectively, individually or as a member
of a group, to accomplish a specific purpose; 5)
Understands many of the economic, legal, and social
issues surrounding the use of information and
accesses and uses information ethically and legally.
Some recent studies suggest that group self-

assessment is an acceptable measure for the
evaluation for educational programs.35’36 Moreover,
the research team wanted to evaluate the confidence
of students in applying their knowledge of EBM
practice. The questionnaire contained 24 questions
answered by a Likert-type scale ranging from 0 to 10
(0=not competent, 10=very competent).

Intervention

The study took place between September 2013 and
December 2014, using two cohorts of third-year
students. In September 2013 and 2014, students in
each of the three academic sites were solicited to
participate in the study. To have an equivalent
number of students participating in the study from
each campus, all the third-year students in both RMCs
were contacted, whereas only a sample of the
student population in the main campus (Sherbrooke)
was selected randomly for the study. Table 1 presents
the different student samples in each campus and for
each cohort that were invited to participate in the
study. The students from the Saguenay RMC formed
the experimental group whereas the comparison
group was composed of the students from the main
campus plus the students from the Moncton RMC.
The study was presented to the students during a
class, before the EBM course in each campus.
Students who agreed to participate were invited to
complete as a baseline the Fresno knowledge test and
the self-assessment of competencies prior to
attending a two-hour lecture on literature searching
skills.

The experimental group received an additional hour
of training on the PICO method®’ and additional

Table 1. Population and sampling of students (number of students)

Group Comparison Experimental
Campus Moncton Sherbrooke Saguenay
Total population of | Cohort1 23 148 33
students Cohort 2 25 141 31
Total 337 64
Students invited to | Cohort1 23 50 33
participate Cohort 2 25 50 31
Total 108 64
Participating Cohort 1 10 29 31
students Cohort 2 25 17 30
total 81 61

e53



Canadian Medical Education Journal 2018, 9(1), Special Issue

information on scientific literature searches such as a
demonstration of how to use some databases that
were not included in the comparison group lecture.
Thereafter, students in the experimental group were
asked to answer predetermined clinical questions
requiring an EBM approach that were integrated in
the small group clinical reasoning sessions employed
in the curriculum through-out the semester. There
were ten clinical questions to answer for the first
cohort of students, and seven questions for the
second cohort. At the end of the first year, the
research team met with students to receive their
feedback on the pilot project. Students found that
there were too many questions as they had
experienced some redundancy in the use of
databases and the type of search they had to do. The
learning activities were thus adjusted by reducing the
number of questions. As the small learning groups
met to discuss the subject covered in the clinical
problem of the week, teachers were asked to select a
student who would explain the techniques he or she
used to search the literature in order to answer the
predetermined clinical question. The following is one
of the clinical questions: “Does a multidisciplinary
team intervention have an impact on patient
readmission and mortality for patients with heart
failure?” Using the PICO method, students had to find
key words and create a search strategy to use in a
medical literature database. With the results from
their searches, they had to read abstracts and try to
find an answer to the clinical question in scientific
articles. At the end of the semester, the same tests on
knowledge and self-assessment of competencies
were administered to all participants.

Ethics approval was obtained from the Comité
d’éthique de la recherche — éducation et sciences
sociales de I'Université de Sherbrooke.

Statistical analysis

Results are presented as the mean * standard
deviation. Normality was assessed using the Shapiro-
Wilk test on the standardized residuals. The repeated
measures analysis of variance (RM-ANOVA) or the
Friedman tests were conducted to test the effect of
the intervention on test scores, both for scores of the
knowledge test and the self-assessment of
competencies. After these analyses, the results of the
different tests were compared between the
experimental and comparison groups, using the t-test
or the Mann-Whitney test when appropriate. Within
group analyses were also performed using the paired
t-test or the Wilcoxon test when appropriate. Data
were analyzed using SPSS 20.

Results
Participants

Table 2 presents the number of participants per
group who completed pre and post evaluations for
each questionnaire, and whose test scores served as
the basis for statistical analysis. Fifty-nine participants
in the experimental group and 65 participants in the
comparison group completed the knowledge test.
The self-assessment of competencies was answered
by 27 participants in the experimental group and 55
participants in the comparison group.

Knowledge test

The Friedman test demonstrated a statistically
significant effect of the intervention on knowledge
(x2= 47.15; p<0.0001). Comparisons were made
between initial and final tests for each group and
between initial and final tests between groups (Table
3). There was a significant difference between the
initial and final testing for the experimental group,
and between the experimental and comparison
groups for final testing (p<0.0001). However, there

Table 2. Population and sampling of students (number of students)

Group Comparison Experimental
Campus Moncton Sherbrooke Saguenay
Knowledge test ici
g Partu.:lpants 20 59

per site

Total 65 59
Self-assessment on | Participants 22 97
perception of | persite
competencies

Total 55 27
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was no difference in the comparison group between
the initial and final test.

Self-assessment of competencies test

Levene’s test was used to assess the homogeneity of
variance as it is required for RM-ANOVA. The equality
of variance could not be rejected for the pre-test and
the post-test (F=0.072, p=0.789; F=1.471, p=0.229).
RM-ANOVA demonstrated a statistically significant
effect of the intervention on the score of the self-
assessment of competencies test (F= 5.160; p=0.032).
Comparisons were made between initial and final
tests for each group and between initial and final
tests between groups (Table 4). There was a
significant difference between the initial and final
self-assessments for the experimental group
(p<0.0001). There was no significant difference in the
final self-assessments between the experimental
group and the comparison group (p>0.05).

Discussion

The aim of this study was to evaluate the impact of an
integrated EBM skills development project in the
third year of a medical curriculum. The effect of the
intervention was quantified using two instruments
and compared between two groups. Overall, the
intervention had a positive effect on knowledge and

self-perception of competencies for students in the
experimental group.

The score of the knowledge test was significantly
higher at final testing for the experimental group
when compared to the comparison group, and when
compared to itself at baseline testing. Thereby, the
students in the experimental group increased their
knowledge of EBM with the training sessions, and also
gained more knowledge than students who did not
receive the same training. The students in the
comparison group did not significantly increase their
knowledge when compared to themselves at baseline
testing, confirming the positive effect of the
enhanced longitudinal training on knowledge of EBM.
Other studies have demonstrated that longitudinal
integration of EBM competencies in medical curricula
produce a notable change in Fresno test scores.”™!
West et al. obtained an increase of 26% in Fresno test
scores after integration of EBM training, and Aronoff
et al. obtained a 9% increase.>*® The results of this
study showed a 15% increase in the knowledge test.
The differences among studies could be explained by
methodological variance. In the West et al. study,
EBM practice was integrated in the second year of the
curriculum, whereas Aronoff’s study integrated EBM
only in the third year, through an online course.

Table 3. Mean # standard deviation, intra-group and inter-group comparison for the knowledge test (maximum

score=70)

Group Participants Initial test Final test Statistics and p
Experimental 59 37.10+£7.74 47.53+9.36 W =1603

p<0.0001
Comparison 65 38.38+7.82 40.06%10.09 W =1231.5

p =0.074
Statistics and p t=-0.92 U =1040.5

p=0.361 p<0.0001

Table 4. Mean t standard deviation, intra-group and inter-group comparison for the self-assessment of

competencies test (maximum score=240)

Group Participants Initial test Final test Statistics and p
Experimental 27 135.04+32.74 168.68+26.20 t=-5.55
p <0.0001
Comparison 55 162.72+29.80 166.30+31.06 t=-0.68
p =0.501
Statistics and p t=-3.83 t=0.34
p <0.0001 p=0.733
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Results from the self-assessments were consistent
with results from the knowledge test, suggesting that
students from the experimental group gained more
knowledge, but also felt more comfortable and
competent to use their newly acquired skills. Results
demonstrated that students in the experimental
group increased their perception of their capacity
when compared to themselves at baseline, but not
when compared to the comparison group. With
regard to the difference between scores at the
beginning of the study, where the comparison group
scored higher than the experimental group at
baseline, itis plausible that the implementation of the
project itself influenced student self-assessment. The
students in the experimental group were more aware
of their lack of knowledge in EBM practice than those
of the two other sites forming the comparison group,
possibly inducing a bias in their self-assessment.”
Also, the presence and the support of the research
team in the Saguenay site could have benefited the
experimental group. The same support was available
in the other campuses, but students could have been
less sensitized to librarian services. Results were still
consistent with the literature. Studies have shown
that students who followed a longitudinal curriculum
of EBM practice reported having better attitudes and
confidence in their searching skills of evidence-based
data.”*°

Our study has some limitations. The two tools that
were used to evaluate students have not been
formally validated. It was not possible for the
research team to find French validated
qguestionnaires or to perform this validation given
that time and resources were limited. Nevertheless,
qguestionnaires were developed based on scientific
and validated materials.>*° For the knowledge test,
the team adapted and translated into French the
Fresno questionnaire which is valid and reliable® in
English.7 The translation was made by team members
and each question was discussed. The self-
assessment of competencies test was based on the
Information literacy competency standards for higher
education, which has been developed by the
American Association of College and Research
Libraries.> Another limit could be the use of the
pretest as opposed to the use of a then test.
According to the literature, self-assessment is a more
reliable program evaluation tool when the then and
post tests are done separately but both after the

intervention. In our study, we separated the self-

assessments, but conducting the then test as a
. . 39,41

pretest can cause a response shift bias.

Another limitation of this study was the loss to follow-
up. Some issues arose during the two years of the
study that diminished our final sample size. The
knowledge questionnaire was administered in class
as it had to be completed in under 30 minutes. For the
first cohort, we had to exclude the whole group from
the Moncton campus. This is because students were
given the test to answer at home, so the equivalent
time constraint was not applied as it was for the
Saguenay and Sherbrooke groups. This situation was
corrected for the second cohort. The pre-test on self-
assessment of competencies was sent as an online
survey, but students were asked to complete it in
class. The post-test was sent online after students had
started their clerkship rotations and were no longer
in their respective campuses. They were more
difficult to reach as they were spread out in various
locations. Many email reminders were sent, but the
response rate was lower than for the knowledge test.
As it was a paired analysis, participants who did not
complete both tests were excluded from the analysis.
We could not measure the possible difference in
characteristics between participants who responded
and those who did not. However, we can hypothesize
that participants who were better or more motivated
tended to respond more than others. However, this
bias can be true for all three sites and, therefore,
cannot explain the differences found in the study.

Conclusion

This study highlighted the capacity of RMCs to
develop and implement small-scale innovative
educational projects and to evaluate their
effectiveness. The study demonstrated that the
educational intervention used to integrate EBM
learning in a third-year medical curriculum at an RMC
was effective as students gained knowledge about
this topic and were more confident to use their EBM
skills. It also demonstrated that longitudinal
integrated learning activities were more effective in
acquiring knowledge and mobilizing student EBM
competencies. Hopefully, this study will contribute to
ensuring that future physicians be better equipped
for EBM practice at whatever site they are trained.
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