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ORIGINAL ARTICLE

The effect of "evidence-based medicine" education on the
knowledge and attitude of medical students

Background: In recent years, in order to improve the quality of
medical care, physicians have integrated their clinical expertise and
best available research evidences to form evidence-based medicine.
This study aims to assess the impact of training of evidence-based
medicine on knowledge and attitude of medical students of
Mashhad University of Medical Sciences.

Methods: This experimental study had a before-after design and did
not use a control group and was carried out among 244 medical
externs in a course of an educational year. During the one-month
course of family medicine, a three-day workshop consisting of seven
two-hour sessions were held by faculty staff of community medicine
department about definition, components, and how to clinically use
EBM in practice. SPSS version 16 was used for data analysis.
Results: The average attitude (total 5 points) improved from 2.2
before the workshop to 4.1, which was statistically significant (P =
0.001). The attitude regarding the positive effects of evidence-
based medicine on patient outcome and its practicality and cost-
effectiveness for the patient changed drastically. The knowledge of
the participants regarding common concepts of EBM improved
from 1.4 points to 2.4 points (total 3 points) after the workshop,
which was statistically significant (P = 0.001).

Conclusions: Considering negative attitude and inadequate
knowledge of students regarding evidence-based medicine, and
favorable impact of the workshops on the knowledge and attitude
of the students, even in the short-term, necessitates more extensive
programs to be designed by the educational staff of the university.
Keywords: Medical student, Knowledge and attitude, Evidence-
based medicine
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evidence-based medicine education and medical students

INTRODUCTION

The development of novel information and research
technologies has increased and facilitated having access to
medical information resulting from scientific studies on the
application of new diagnostic and therapeutic methods in
recent decades (1). In order to help achieve the best possible
patient outcome, evidence-based medicine (EBM) was
developed by combining vast medical information, which is
readily available to the medical staff today, physicians' clinical
experience, and patients' preferences (1). The term “EBM”
was first coined by a number of researchers at McMaster
University of Canada (2).

Today, the development and influence of technology in
medical information and the emergence of a plethora of
information, acted as a favorable substrate for the application
of EBM, a rational framework for decision-making in
medicine (3). EBM is valuable in clinical decision making due
to the fact that it combines clinical experience with the most
authoritative research available (4), neither of which can lead
to effective measures for the patient when used alone (3, 4).
Also, referring to the most recent evidence on a regular basis
can prevent the use of outdated therapeutic methods that
provide no benefit for the patients or have the potential to
harm them (3, 4). In order to achieve the goals of EBM,
physicians perform the following steps: 1) turn the required
information into answerable questions, 2) follow the best
available evidence to answer the proposed question with
maximum applicability, 3) review the evidence found in
terms of validity (how close is it to the reality) and
applicability (how useful is it in the clinical settings), 4)
combining the study with clinical experience and applying it,
and 5) evaluate their performance in performing the
aforementioned steps (4).

Different studies used various methods and at different levels
for educating medical students in EBM. Most studies
investigate case-based integrated long-term programs and
short-term workshops. A study conducted in Saudi Arabia at
2004 found that only 40 percent of physicians had learned
the basics of EBM (5). In a UK study, the primary reason
physicians did not use EBM was lack of time (6). The results
of other studies in other countries also indicated that
physicians generally do not have a clear understanding of the
applications of and terminology used in EBM. Studies
conducted in Iran at Bushehr, Shahid Beheshti, and Shiraz
University of Medical Sciences also showed similar results to
studies in other countries (7-9).

Mohammad Reza Khami et al. reported that dental students
had a low level of knowledge regarding EBM (10). In the
study of Mohammad Sahib Al-Zamani et al., not a single
physician could answer questions related to designing a
clinical question based on the PICO model, none could
understand statistical expressions, and none was familiar
with common epidemiological terms such as relative risk,
absolute risk, and odds ratio (11).

Despite the addition of EBM education in the curriculum of
some medical universities in the country, there are limited
studies that examine the effects of this education on students'
knowledge and attitudes. This study aims to investigate the

effects of EBM on the knowledge and attitude of medical
students in Mashhad University of Medical Sciences.

METHODS

This experimental study had a before-after design and did not
use a control group. 244 medical externs were enrolled in the
study according to the calculated sample size. They were
provided with training content in the form of a three-day
workshop (Table 1). The overall goal was to increase and
improve students' attitudes towards EBM. The training courses
consisted of 7 sessions of 2 hours each were presented by the
professors of the public health department during the one-
month course of family medicine. The content of the training,
which was held as a workshop, included the definition, history,
necessity, steps of performing EBM, designing a clinically
responsive question (PICO), familiarity with databases and
searching for evidence, steps, methodology and evaluation.
Articles were diagnostic, therapeutic, prognostic, and
ultimately the principles of evidence.

Before the workshop, the knowledge and attitude of the
trainees were assessed using a researcher-designed
questionnaire. At the end of the training course, they were
assessed again. The participants were enrolled until a
sufficient sample size was obtained, which consisted of
twelve courses of family medicine externs. The validity of the
content of the questionnaire was confirmed by presenting it
to three professors of public health department and two
professors of medical education department and applying
their opinions. Reliability was confirmed using Cronbach's
alpha index of the first 20 questionnaires obtained from
students in the amount of 0.82.

The questionnaire contained demographic information, six
questions with 5-point Likert scale to measure attitude, and
twelve questions of common terms in EBM with 3-point
Likert scale, which were completed at the beginning and at
the end of the workshops as well. Also, there were 8 multiple
choice questions about the familiarity with databases, which
were asked only at the beginning of the workshops. At the
beginning of the course, all participants were asked whether
they have previously participated in a similar workshop.

For data analysis, after entering the data in SPSS software
version 16, charts and central and dispersion indices including
mean and standard deviation were used to describe the data.
Paired t-tests or their equivalent non-parametric tests were
used to compare quantitative data. To compare qualitative
data, Chi-square and McNemar tests were used.

RESULTS

The study was performed on 244 medical interns. Forty-one
percent (100 people) were male. The mean age was 24.33 +
0.99 with a minimum of 23 and a maximum of 31 years.
Seven participants (2.9%) had previously participated in the
same workshop.

Participants' overall knowledge (very high and relatively
high) about EBM increased from 6.1% before the workshop
to 87% afterwards (P-value = 0.001). This general
knowledge is related to the first two questions of table 1,
which includes the participants' understanding of EBM and
the steps towards its execution (table 1).
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Table 1. Comparison of participants’ views on EBM before and after the workshop

Relatively Relatively

P:?./:SIEE , very little  little low high ~ Very high guestions about participants’ attitude
R on EBM
Statistics Number ~ Number ~ Number  Number  Number
137 63 28 14 2 before
0/000 -13.265 | know what EBM is
0 4 13 101 126 after
143 58 29 9 5 before i i
0/000 -13.089 | can explain the steps of applying EBM
2 15 30 95 102 after  toothers
49 86 107 1 1 Before i i
0/000 13.035 Applying EBM W|II_ have a better
0 18 9 198 19 after  outcome for the patient.
16 16 24 67 121 before applying EBM will not actually work
0/000 -11.028 for all patients because sometimes it is
74 41 15 110 4 after  not cost effective
36 40 47 49 72 pefore Applying EBM will not actually work
0/000 -10.794 for all patients because it is sometimes
108 99 15 20 2 after  ynreliable.
74 43 24 39 before i i ici
0/000 -6.788 !EBM has conf_llcts_vv_lth phys_,lc_:lan )
127 8 19 9 after  independence in clinical decision making

*Wilcoxon Signed Ranks Test

General attitude of the participants about EBM before and
after the workshop shows a significant difference (P-value =
0.001) (Table 1). The general attitude is related to questions
three to six in table 2. According to our results, participants'
views on the positive impact of EBM on patient outcomes,
and its practicality and cost-effectiveness for the patient
changed significantly. Students' views on the impact of EBM
on improving patient outcomes increased from 8.9% before
the workshop to 8.9% thereafter. Prior to the workshop, 77%
of students believed that performing EBM was not cost-
effective for patients. This figure has decreased to 46% after
the workshop. On the other hand, before the workshop, 25%
of students believed that EBM contradicts the doctors'
decision-making independence, which has been reduced to
18% after the workshop.

The total attitude scores ranged from a minimum of one to a
maximum of five points of the Likert scale. Since the
questions had different score scales, the scores were first
matched and then the paired t-test was used to compare the
average score obtained before and after the workshop, due
to the normal data distribution (Table 2). This number
increased from the average of 2.2 before the workshop to 4.1
afterwards, which denotes significance (p-value = 0.001).
This shows that holding the workshop has significantly
improved students' attitudes towards EBM.

The present researchers examined the level of students'
familiarity with EBM databases at the beginning of the
workshop (Figure 1). The only reference all students have
known was UpToDate. The most common resource used by
students in the clinic was UpToDate (68%). The usage of
other resources ranged from 0.8% to a maximum of 6.1% in
the clinic.

Measuring the level of familiarity of students with various
terms used in EBM was an indicator of their general
familiarity with EBM. The researchers of this study asked
twelve common terms before and after the workshop. The
knowledge of participants differed significantly regarding all
the terms before and after the workshop (Table 3).

DISCUSSION

In the present study, the general knowledge of people based
on EBM increased from about 6% before the workshop to
about 86% thereafter. Students' attitudes were significantly
different before and after the workshop. Participants'
familiarity with common terms in EBM after the workshop
was significantly higher than before. At the beginning of the
study, participants were most familiar with the UpToDate
database and did not know much about other resources.

Numerous studies have been conducted in the country and
abroad on the level of knowledge and attitudes of students

Table 2. Compares the results of participants' attitudes about EBM before and after the workshop

Test Statistics”

*Paired Samples Statistics

p-value Dispute Mean and standard deviation Variable
Post-test Pre-test Participants' attitudes
0.001* -1.890710 4.161885 + 0.36 22712 +
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Table 3. Comparison of participants' familiarity with some statistics used in EBM before and after the workshop
I do not understand | understand to some | understand and can .
Test Statistics* but I want to learn extent explain to others 7 Asymp. Sig.
(2-tailed)
number number number
. before 80 152 12
Relative risk -12.578 .000
After 5 54 185
. before 123 114 7
Absolute risk -10.538 .000
after 0 170 74
. . before 147 77 20
Systematic review -12.784 .000
after 0 54 190
. before 80 150 14
Odds ratio -11.049 .000
after 0 120 124
. before 114 118 12
Meta Analysis -13.158 .000
after 3 13 228
before 232 10 2
Number needed to 12.493 000
treat after 40 90 114
i before 61 148 35
anfldence 10,546 000
interval after 0 108 136
i before 232 8 4
Absolutg risk 10504 000
reduction after 96 84 64
. before 231 12 1
Heterogeneity -13.112 .000
after 33 55 156
o . before 210 31 3
Likelihood ratio -13.084 .000
after 24 199 21
before 151 34 59
P value -11.387 .000
after 12 45 187
before 167 17 60
BIAS -10.730 .000
after 20 59 165
*Wilcoxon Signed Ranks Test

known of systematic review (12). Malaysian
= Nuse in clinic physicians, on the other hand, reported
B unaware better results, with 80% knowing the

[Eknown butuseless  concept of EBM and 71.1% the concept of
Oread systematic review (13). In the study of
Mohammad Sahib Al-Zamani et al. The
results of the present study are consistent,
but slightly different (11).
In the attitude section, the results of the
study of Mohammad Sahib Al-Zamani et al.
indicated a negative attitude of physicians
towards EBM, which is due to lack of
knowledge and awareness of EBM (11). In
this regard, the results of a study conducted
in Bushehr showed that the implementation
of educational programs can have a positive
effect on the knowledge and attitudes about
utotte | ciicakey | ovid | embase | the need for EBM, which was consistent with
pemed proaes oenrene e the results of this study conveying that the

200

1507

Count

1009

a0

data base

workshop was effective in both increasing
Figure 1. Status of participants' familiarity with evidence-based knowledge and improving students'
medicine databases attitudes (9).
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Implementation of similar interventions performed in other
countries has shown similar results (14, 15).

In the present study, students were very unfamiliar with
information resources at the beginning of the workshop. In
a way that they were either unaware of most of them or did
not use any. UpToDate was the only resource used by the
of systematic review (12). Malaysian physicians, on the
other hand, reported better results, with 80% knowing the
concept of EBM and 71.1% the concept of systematic review
(13). In the study of Mohammad Sahib Al-Zamani et al. The
results of the present study are consistent, but slightly
different (11).

In the attitude section, the results of the study of Mohammad
Sahib Al-Zamani et al. indicated a negative attitude of
physicians towards EBM, which is due to lack of knowledge
and awareness of EBM (11). In this regard, the results of a
study conducted in Bushehr showed that the
implementation of educational programs can have a positive
effect on the knowledge and attitudes about the need for
EBM, which was consistent with the results of this study
conveying that the workshop was effective in both increasing
knowledge and improving students' attitudes (9).
Implementation of similar interventions performed in other
countries has shown similar results (14, 15).

In the present study, students were very unfamiliar with
information resources at the beginning of the workshop. In
a way that they were either unaware of most of them or did
not use any. UpToDate was the only resource used by the
students. Students used other resources very rarely. These
results were consistent with the findings of the N M Lai’s
study on interns in Malaysia and the David A Feldstein’s study
on medical assistants in the United States (13, 16).

Yahya Safari et al. investigated the attitude of professors
towards the concept of EBM, suggested that the behavior of
professors regarding the use of EBM in clinical education and
treatment should be changed (17). The present study found
that education can make an acceptable change in students'
attitudes about EBM. The results of this study regarding
students' knowledge and attitudes are in line with the study
of Ghahremanfard et al. (18).

Various studies have shown the effect of education on
students' perspectives, which is consistent with the present
study. For example, the study of Ehsan Nezakati aimed at the
effect of EBM training on the presentation and quality of
morning reports from the perspective of medical students,
which improved active participation of students in group
discussions and medical care (19).

The results of the study of Najafi et al. on evaluating the
knowledge, attitude, and skill of medical interns using
logbook and Alavi-Moghadam et al. which compared
evidence-based journal club with its conventional
implementation also indicated similar results to the present
study in regards of students' knowledge and attitude towards
concepts of evidence-based medicine (20, 21).

In general, the importance of applying EBM principles in
clinical education in Iran has been noted in recent years. The
effect of EBM workshops on improving the quality of morning
reports, journal clubs, and students' clinical skills in using up-
to-date resources and improving their knowledge and attitude
towards EBM were illustrated in most of the relevant studies.
Conducting the workshop only for externs, short training
period, and not following the effects of the workshops on
students for a longer period of time, were among the
limitations of this study.

Due to the low attitude and lack of knowledge of students
towards EBM and the acceptable impacts of relatable
workshops on their level of knowledge and attitude, even in
short-term, more extensive planning by university education
officials seems necessary in this regard.
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