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Background and Objectives: Evidence-based medicine (EBM) is an important tool for lifelong learn-
ing by medical students. This study aimed to determine changes in self-reported attitudes and skills
after integration of EBM into a medical school curriculum. Methods: A pre- and post-intervention
study was conducted at the Faculty of Medicine, Prince of Songkla University in Thailand during
2005-2007. Fourth-year medical students were instructed in EBM by a team promoting EBM and
then practiced EBM under supervision of faculty advisors. We then evaluated changes in attitude and
skills before studying EBM (T0) and at two points (T1 and T2) after learning about EBM. Data were
analyzed using Wilcoxon Sign Rank test and a generalized linear multilevel model. Results: After
integration of EBM into the curriculum, the students’ attitudes and skills at T1 and T2 were improved
significantly compared to ratings at T0. Conclusions: Medical students developed a positive attitude
toward EBM and improved their skills after integration of EBM into a medical school curriculum.

(Fam Med 2009;41(8):585-8.)

Evidence-based medicine (EBM) is “the conscientious,
explicit, and judicious use of the best current evidence
in making decisions about the care of individual pa-
tients.”! EBM is an important tool for lifelong learn-
ing in medicine, and medical students can develop the
skills necessary to understand and use EBM.? Indeed,
medical students who learn EBM have significantly
improved skills for searching for and critically apprais-
ing evidence in the medical literature when compared
to controls who do not learn about EBM.?

There was a doubling in the number of publications
upon the introduction of EBM into medical curriculum
between 19992000 and 2006—2007.* But, methods for
teaching medical students about EBM varied consider-
ably in requirements for training (compulsory versus
voluntary), in approach (seminar versus problem-based
learning), and in assessment techniques (self-assess-
ment versus summative assessment).>'> There is no
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universal approach to the incorporation of EBM into a
medical curriculum.

In 2005, we integrated the five steps of EBM into
the fourth- and fifth-year curriculum of the Faculty
of Medicine at the Prince of Songkla University in
Thailand. The curriculum was designed to be simple
and practical, to reduce medical students’ anxiety over
their perception that EBM required them to learn an
excessive quantity of information,” and we included
students’ self-reported assessments of their progress
in our evaluation of the new curriculum."!®

Our study aimed to assess the students’ self-reported
changes in attitudes toward EBM and skills for using
EBM after integration of EBM into the curriculum.
Our methods and results of the evaluation may be
useful to other medical schools considering an EBM
curriculum, especially schools in developing countries
where resources are limited.

Methods
Study Setting

Our study was conducted at the Faculty of Medicine,
Prince of Songkla University, Hat Yai, Songkhla, which
is located in southern Thailand. The medical school was
established in 1972 and initially used a conventional
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curriculum. In 1999 the school adopted an integrated
curriculum that used problem-based learning. The in-
tegrated curriculum is 6 years in duration and involves
a 3-year preclinical medical curriculum and a 3-year
clinical curriculum.

Study Design

The study was conducted between 2005 and 2007.
We measured medical students’ self-reported attitudes
about EBM and their EBM skills before and after in-
tegration of an EBM course into the medical school
curriculum. The study methods were approved by the
Institute Ethics Committee of Faculty of Medicine,
Prince of Songkla University.

General Course Content

The EBM course covered five steps. During the
fourth year of the 6-year medical school curriculum, the
course covered (1) how to formulate a clinical question,
(2) how to search for evidence needed to answer the
question, and (3) how to critically appraise the evidence
found during the search. During the fifth year of the
medical school curriculum, the course covered (4) how
to integrate the evidence into practice, and (5) how to
evaluate and monitor use of the evidence.

Course Faculty

A working group of faculty from the departments of
obstetrics and gynecology, pediatrics, surgery, anesthe-
siology, medicine, and orthopedics served as primary
teachers of the course. The working group invited all
235 faculty members of the medical school to partici-
pate in a seminar about introducing basic EBM into the
medical school curriculum and the role of “advisors”
who would work longitudinally with students on EBM
projects. A total of 187 (80%) faculty members attended
the seminar and enrolled as advisors.

Teaching Methods

The working group determined the content and the
methods of teaching. The course materials included
a book, handouts, and a practice module for advisors
and students. The practice module included objectives,
timelines, and recommended topics for discussion
between students and advisors over the duration of
the course.

The five steps outlined earlier were taught in small-
group sessions under guidance of working group
faculty. Subsequently, students practiced these steps
at 2- to 3-month intervals under supervision of faculty
advisors.

The course began during the fourth year of medical
school with an introductory session in which students
were introduced to the concepts of EBM and timelines
for the course. Subsequently, the first step (formulat-
ing a clinical question) was taught in a 1-hour lecture,
followed by 1.5 hour-long small-group sessions in
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which students practiced and discussed formulating
questions.

The second step (searching for evidence) was taught
initially with a didactic presentation and then by having
students perform PubMed searches to find answers to
actual clinical questions they generated during their
clinical work. The PubMed searches were performed in
small groups (10—12 students) under the guidance of a
facilitator. Then the students and advisors discussed the
process of their searching and the evidence found.

For the third step, a 30-minute lecture was given
to the students to summarize the concepts of critical
appraisal using a worksheet for each type of clinical
question (diagnosis, therapy, harm/etiology, systematic
review, and prognosis).'® Students then divided into
groups of 13—15 students to discuss the appraisal of the
sample article. The duration of teaching from the first
to third steps was 5 months.

The course continued in the fifth year of medical
school, beginning with a lecture to review the methods
of'the first, second, and third steps and continuing with
lectures on the fourth step (how to integrate evidence
into clinical practice) and the fifth step (monitoring and
evaluation). Because our fifth-year medical students are
not directly involved in making clinical decisions, the
aim of fourth step was for them to observe the clinical
practices of resident trainees and faculty (staff) physi-
cians and determine whether their decisions were in
accordance with published evidence. For the fifth step,
students evaluated their progress on the previous four
steps, and repeat searching for evidence to answer their
clinical questions. If any new articles were found, they
would choose one or two articles for appraisal and con-
sider whether the answer of the question had changed.
Finally, the students reviewed what they learned from
each specific step of the EBM process. The duration
of these steps was 10 months. Total time devoted to all
five EBM steps was approximately 15 months.

Course Evaluation

Two main outcome measures were students’ attitude
toward EBM and their EBM skills, measured on a
self-administered questionnaire that was constructed
based on the course’s learning objectives of the cur-
riculum. The questionnaire included five items about
students’ attitudes toward EBM and five items about
their skills to use EBM (Table 1). Each statement was
graded on a 5-point rating scale ranging from the least
(1) to most (5).

Data Analysis

Data were recorded in Epidata 3.1 and analyzed by R
software version 2.7.0 (the R Foundation for Statistical
Computing, 2008, Austria). The internal consistency of
attitude and skill items was assessed by computing Cron-
bach’s alpha. All items of attitude and skills were tested
for internal consistency before scores were summed,
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Table 1

Self-evaluated Scores of Attitudes and Skills After Integration of EBM* (n=259)

After the Third Step (T1) After the Fifth Step (T2)
Before Study (T0) 5 Months After TO 15 Months After T0O

Median (IQR) Median (IQR) Median (IQR)

Overall attitudes 2.4(1.7,3.0) 3.6 (3.0,4.0) 4.0(34,42)
Concern about quality of evidence 2(1,3) 3(3,4) 4(3,4)
Concern about searching evidence 2(2,3) 4(3,4) 43,4
EBM needed in teaching 2(1,3) 43,4 4(3,4)
EBM needed in practice 2(2,3) 43,4 4(3,4)
EBM application in future 2(2,3) 43,4 4(4,4)

Overall skills 2.2(1.8,2.8) 3.4(3.0,4.0) 3.8(3.2,4.0)
Knowledge for formulating question 2(1,3) 3(3,4) 4(3,4)
Ability for formulating question 2(2,3) 3(3,4) 4(3,4)
Ability for searching 3(2,3) 4(3,4) 4(3,4)
Identification search term for searching 3(2,3) 3(3,4) 4(3,4)
Ability for appraisal 2(1,3) 33,4 4(3,4)

EBM-—evidence-based medicine
IQR—interquartile range

* The scores of attitudes and skills at an individual time (TO0, T1, and T2) were significantly different, with a P value of <.001 by Wilcoxon Sign Rank

Test.

and the summed scores of attitude and skills before the
course (TO) were compared to the scores after the third
step (T1) and fifth step (T2), respectively, by paired
t test or Wilcoxon Sign Rank test, as appropriate. The
summed scores of attitude and skill at TO, T1, and T2
were then computed as longitudinal data and analyzed
by a generalized linear multilevel model to assess the
changes of attitude and skill over time.

Results

All 259 students enrolled in the medical school over
the 2-year study participated in the study. There were
132 medical students who began the course in 2005.
Their mean age was 21.6 (£1.3) years, and there was a
female-male ratio of 1.2:1. The 127 students, who began
the course in 2006, had a mean age of 21.3 (+£0.8) years
and a female-male ratio of 1.1:1.

Self-assessed scores of attitude and skills after inte-
gration of EBM at TO, T1, and T2 are shown in Table
. The results showed significantly higher scores for
attitude and skills over time (P<.001), and the trends
were similar for students in both 2005 and 2006. The
internal consistencies for attitude and skill items were
good (Cronbach’s alpha>0.85).

Table 2 shows the longitudinal analysis for the
changes of attitudes and skills at three points in time
(TO, T1, T2) using a linear multilevel model. At TO, the
mean attitude and skills were 2.49 and 2.40, respec-
tively. For each measurement, our model showed that
students gained, on average, 0.76 points on the 5-point

scale for attitude and 0.73 for skills. The attitude and
skill improvement between the interval of TO and T1
was greater than the interval between T1 and T2.

Discussion

This pre- and post-intervention study confirmed that
medical students’ self-reported attitudes about EBM
and skills for using EBM were improved significantly
after integration of EBM into the curriculum of our
medical school in Thailand. This improvement was
achieved using teaching methods based on cognitive
flexibility theory and self-directed, problem-based,
and contextualized learning."”® It involved assigning
each student an EBM advisor, whose role was to en-
courage the teaching and learning of EBM. To reduce
the anxiety and resistance of the learners and teachers
about a perceived excessive quantity of information and
examinations,'> we integrated the students’ practice ex-
perience into the teaching and did not implement sum-
mative examinations during the integration of EBM
program. We only conducted an examination at the end
of the course (ie, for sixth-year medical students).

Prior to learning about EBM, our students rated
themselves as having poor EBM knowledge and skills,
a finding similar to that in another developing country.®
In fact, baseline assessments of medical students’ self-
reported changes on attitude and skills in EBM are
lower in studies conducted in the developing country®
than those in a developed country.® There also is varia-
tion in how EBM is taught around the world.>!? OQur
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Table 2
Linear Multilevel Model of Attitude and Skill by Times

Attitude Skill
Factor Coefficient SE P Value Coefficient SE P Value
Fixed intercept 2.49 0.05 <.001 2.40 0.04 <.001
Time 0.76 0.03 <.001 0.73 0.03 <.001
Standard deviation of random 0.30 0.31
intercept

SE: standard error

EBM course resulted in a significant improvement in
those attitudes and skills—a finding similar to what has
been found in other studies,>®%!%1719 but we used differ-
ent teaching methods. We believe ours is the first course
to use a flexible, multi-part, multi-year curriculum in
which learning of EBM was accomplished by pairing
faculty advisors with individual students.

Limitations

The main limitation of our study is that we relied on
students’ self-assessment of their attitudes and skills,
rather than on direct measurement, and thus we do not
know whether those self-reported changes translated
into actual changes in behavior. We also have no data
on whether any improvement in attitudes and skills
were sustained over time. The 2-year interval between
initial EBM exposure and subsequent evaluation in our
study was, however, longer than what is reported in
most other studies.

Conclusions

Integration of EBM into a medical school curriculum
results in an improvement of attitude about EBM and
an improvement in self-reported skills for using EBM.
Further study is needed to assess the long-term effects
of teaching EBM on future medical practice.
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