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Abstract
Background: Commitment to evidence-based medicine (EBM) means the informed and fair use of the best evidence for accurate
diagnosis and treatment decisions for patients. This approach attempts to improve the quality of clinical decision-making. The
current study aimed to investigate the effects of EBM training courses on the theoretical knowledge and practical skills of clinical
residents.
Methods: A quantitative method based on a quasi-experimental single group design was used in this study. Two researcher-made
questionnaires and one test were used as the major instruments for evaluating the satisfaction, knowledge and practical capabilities of participants. The content validity of the questionnaires was confirmed by five educational experts in medical education and
clinical practices, and the reliability was calculated through Chronbach’s alpha (r = 0.92 and 0.93). The questionnaires were distributed among all 110 junior clinical residents who participated in the EBM workshop; 62 residents completed the questionnaire.
The gathered data was analyzed through SPSS version 14 using paired t-test and Pearson’s correlation.
Results: Participants took a high level of satisfaction (means of all items were higher than the cut-off points) from the evidencebased medical course. Participants’ knowledge and practical abilities were significantly broadened as a result of attending the EBM
course (P < 0.01). In addition, a positive significant correlation was found between the knowledge scores and practical ability scores
of residents who participated in the EBM course (r = 84%).
Conclusions: More emphasis needs to be placed on developing the practical skills of residents in the EBM course. It is also essential
that clinical ward residents be required to make clinical decisions based on evidence-based medicine.

Keywords: Evidence-Based Medicine, Education, Residents, Knowledge, Practical Capabilities

1. Background
Evidence-based medicine (EBM) is a research-oriented
approach developed in 1992 by Guyatt et al. at McMaster University, Canada. Despite its short history, this approach has been adopted by medical faculties worldwide
(1). The EBM approach applies the best objective evidence
to provide qualified and accurate diagnostic and/or therapeutic decisions for patients (2). EBM attempts to improve the quality of clinical decision-making through developing and reinforcing students’ questioning ability, information searching skills, critical evaluation of evidence,
and utilization of the results obtained from analysis and
criticism of documents and evidence (3, 4). EBM applies
valid and up-to-date scientific evidence to make clinical decisions more objective and reduces the impact of problems
originating from subjective views, obsolete information,
and linear and non-critical deductions (1).
EBM is a concept recently adopted into the tertiary ed-

ucation in medical sciences in Iran (5). In the general orientations of the Iranian National Comprehensive Health
Map, the health instruction system was revolutionized to
privilege human capital and support the elites as well as
innovators so that the health services are represented by
erudite, capable, efficient professionals who play a major role in enhancing individual and societal health (5).
In addition, the Human Development Index (HDI) established the new medical education approaches by focusing
on student-based learning methods and reinforcing the
meta-cognitive capacities of medical students, including
analytical and critical thinking (6). Furthermore, the instructions of the education undersecretary of Iran’s Ministry of Health and Medical Education underlined the conceptual extension, propagation, and establishment of EBM
in both clinical and educational systems. One of the main
target groups in this program is clinical residents, because
they play a significant role in providing qualified health
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care services as well as training (5).
Rider et al. considered medical residents as teachers in hospitals (7). According to the literature, undergraduate medical students receive a great part of their
learning through interaction with medical residents (8-12).
Sanchez-Mendiola et al. showed that residents spend more
than 32.5% of their time giving instructions to lower-grade
medical and para-medical students (13). Therefore, medical residents are a valuable potential resource in the medical science faculties, given that they have close and direct
contact with undergraduate students and consequently
could have a substantial influence on their clinical learning (14). Hence, active, lifelong, and self-ruled learning
methods such as EBM need to be considered by medical residents (13).
Because residents play a significant role in clinical
decision-making, presenting health care services, and
training other students, they were selected as the appropriate sample for this study. Although the EBM course is
held for residents in Iran’s medical schools as a continuous program, to the best of the researchers’ best knowledge no research has been conducted into the effectiveness
of such courses in improving the EBM knowledge, insight,
and skills of residents at Shiraz University of Medical Sciences. This study examined the effectiveness of the EBM
course and the factors influencing its application at Shiraz
University of Medical Sciences. More specifically, it aimed
to examine the level of satisfaction of medical residents after attending the EBM course, the participants’ knowledge
and practical capabilities after the EBM course, and to explore the relationship between the knowledge scores and
practical capability scores of residents.

2. Methods
This study was conducted in 2013 using a quantitative
approach based on a quasi-experimental single group design. All 110 junior clinical residents at Shiraz University
of Medical Sciences in September 2013 participated in the
EBM course. A researcher-made questionnaire was sent to
all participants one month after the course, and 80 questionnaires were returned, of which 62 were answered completely and were appropriate for use in the investigation.
Because the EBM course had been intended for all junior
residents, it was not possible to compare responses with
test and control groups.
The EBM course was held for five working days (30
hours) per week for four weeks, and residents were expected to participate five days per week. Participants were
excluded from the research sample if they were absent
more than one day per week.
2

The course content included 15 major EBM subjects.
Content selection was based on the guidelines of Greenhalgh and Donald (2), and were also confirmed by a team of
clinical specialists at Shiraz University of Medical Sciences.
The intervention method included mini-lectures,
group discussions, and self-directed learning. For each
subject, a short 10 to 15-minute lecture was presented by
the instructors, followed by practical activities. Based on
the nature of EBM, after the lectures, the residents were
divided into small 2-3-member groups and followed these
stages in a stepwise manner:
1- Ask a structured clinical question;
2- Write a clinical scenario;
3- Search the resources in university databases;
4- Evaluate the collected articles and select the best
one, mentioning the reasons for the selection;
5- Provide the final clinical decision and criticize it (one
of the group members reports the result).
The teamwork was supervised by five EBM instructors.
Because of the need for practical activities, a wireless Internet connection was available in the workshops, and participants were asked to bring their personal laptops. The list
and description of team activities including required practices were organized into workbooks and provided to the
participants.
2.1. Instrument for Evaluating Satisfaction
The residents’ satisfaction with the EBM course was
assessed using a researcher-made questionnaire adapted
from the DREEM questionnaire (15). The content validity
of the questionnaire was confirmed by five educational
experts in medical education and clinical practices, and
the reliability was calculated through Chronbach’s alpha
(0.92). This questionnaire comprised five domains including 30 items which assessed residents’ knowledge, interpersonal skills, satisfaction with the teaching method, general feelings regarding the course, and the workshop facilities on a 4-point Likert scale ranging from high = 4 to low=1.
The score of 2.5 was considered as the cutoff point.
2.2. Instrument for Self-Evaluation of the Knowledge
The residents’ views regarding the influence of the
EBM course on their knowledge was assessed using the
quasi-experimental single group design comprised of 15
EBM subjects based on a 0 - 10 rating scale. The content of
the questionnaire was adopted from Greenhalgh and Donald’s workbook on evidence-based health care (2). The content validity of the questionnaire was confirmed by five
medical education experts (2). To calculate the reliability
of the questionnaire, Cronbach’s alpha was used (r = 0.93).
One month after the course, participants were asked to
Interdiscip J Virtual Learn Med Sci. 2016; 7(3):e12177.
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score their pre-course and post-course knowledge based
on all 15 EBM subjects. Although the evaluation of the residents’ knowledge based on self-assessment might be subjective and inaccurate, the individuals’ views were checked
against the different pre-course and post-course scores.
Considering that the questionnaires were presented to
participants one month after the course, the post-course
scores indicated to some extent how much the learning
had settled in their minds. The scores may have been lower
than if the residents had answered the questionnaires immediately after the course.
2.3. Instrument for Evaluating the Practical Capabilities
The practical capabilities of residents were assessed
with a test designed by five medical education experts
from Shiraz University of Medical Sciences based on the
PICO format (P = population, I = intervention, C = comparison, and O = outcome) (16).This included writing a clinical
scenario, searching articles from valid databases, critically
assessing articles, and considering appropriate indices in
the article critique. The skills were evaluated by verifying
a real patient case in each resident’s specialty field and
recording the skill scores on blank forms in a workbook.
Teachers rated the practical activities based on a 1 - 10 rating
scale. Each skill was scored between 0 and 2, with the total score of practical capabilities being 10. Residents were
expected to gain 5 out of 10 as the minimum score. The
practical test questionnaire was sent for participants one
month after they had finished the course. The profile of the
research design is summarized in Figure 1.
Non-confidential information was asked from participants in the questionnaires. All participants in the study
were informed of the research objectives and gave informed consent to participation. The questionnaires were
kept completely anonymous. Results of the research were
sent to the Shiraz University of Medical Sciences vice chancellor for education.
3. Results
Of the 62 participants in the study, 19 (31.7%) were male
and 41 (68.3%) were female, and all were within the age
range of 25 to 40 years; the mean age was 31.1 ± 4.1. The
findings of this study were categorized into three main
sections: residents’ satisfaction with the EBM course; residents’ knowledge and practical abilities; and the relationships between their knowledge and their practical capabilities scores.
3.1. Residents’ Satisfaction with the EBM Course
All 110 questionnaires were completed. The residents’
level of satisfaction with different aspects of the EBM
Interdiscip J Virtual Learn Med Sci. 2016; 7(3):e12177.

course showed a mean score higher than 2.5, indicating
the minimum satisfaction. Among the five domains of
satisfaction, interpersonal skills, teachers, and knowledge,
knowledge had the highest scores in comparison with
other domains. Among the 30 items of satisfaction in the
EBM scale, the items with the highest mean scores were related to “giving feedback to residents by teachers” (3.56),
“instructions will be useful in the future” (3.52), “residents
encouraged to criticize” (3.45), “the course was based on a
necessity” (3.40), and “team-working in learning” (3.43) (Table 1).
3.2. Residents’ Knowledge and Practical Abilities
Of the 110 questionnaires sent out, 62 were returned
completed. A total of 41 of the 62 respondents were female
(68.3%) and 19 were male (31.7%). The findings show that
participants’ level of knowledge significantly increased after the course (P<0.001). The total mean score of residents’
self-evaluation increased from 2.82 (out of 10) pre-course to
6.54 post-course (Table 2).
According to the scoring results of the EBM practical
ability test, the “critical appraisal of article” skill and the
“ability to identify the correct criteria for choosing a good
article” received the lowest scores; the highest scores belonged to “ability to search for an article” and “writing a
clinical scenario”. The mean score of all residents was 5.9
out of 10, indicating a medium level of practical ability (Table 3).
3.3. Correlations Between Knowledge and Practical Capabilities
Pearson’s correlation analysis showed a positive significant relationship between the knowledge score and the
practical ability score of residents who participated in the
EBM course (r = 0.84, P < 0.01).

4. Discussion
The 21st century is characterized as the information explosion century. On one hand, individuals break through
new frontiers of knowledge every day; on the other hand,
they are faced with a huge bulk of unrefined information.
Hence, it is essential to distinguish net from gross value
in the era of voluminous knowledge (2). This issue is of
particular importance in the medical sciences where the
ability to use up-to-date science is required to understand
these complexities. Medical residents are working in an
era when the volume of evidence can double within a few
months. In order to make effective decisions, they need
3
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Last day of the course (5th day)
Evaluating residents’ satisfaction
with the EBM course based on a
30-item questionnaire using a 1-4
Likert scale with a cut-off of 2.5.

One month after the course

Comparing the pre-course and postcourse scores of knowledge selfevaluation regarding 15 EBM subjects

Post-course scores of residents’ practical
capabilities in 5 major EBM skills based
on five questions using the 0 to 10 rating
scale.

One-sample quasi-experimental design
(using the 15-question knowledge selfevaluation questionnaire and comparing
the results through paired t-test)
Assessing the correlation between participants’ knowledge scores and practical
capability scores after the course (using Pearson’s correlation test)
Figure 1. The Quasi-Experimental Single Group Design

to select valid medical evidence from thousands of articles which are published annually in hundreds of prestigious medical journals. Such an important task is not possible unless medical students and residents have sufficient
knowledge and skill in recognizing and ranking the validated evidence. Hence, they increasingly need knowledge,
analytical skills, and discernment in selecting the most
correct and relevant medical knowledge from the bulk of
information generated so as to comprehend and criticize
the medical literature and make correct and well-informed
clinical decisions (2).
A literature search revealed that the efficiency of conducting an EBM course for medical students has been discussed in several studies (3, 7, 17-28). According to the findings of the current study, the EBM course selected for study
significantly increased the level of satisfaction, knowledge,
and practical ability of the medical residents sampled. This
finding is in agreement with those of previous studies. For
example, in a study conducted by Srinivasan et al., an EBM
course was applied to the curriculum of undergraduate
medical students, and the results showed that both students and faculty members were satisfied with it. From
their point of view, EBM was relevant and applicable to
their academic majors (20). However, the results of Holloway et al. showed a low level of satisfaction with the EBM
course, which is not consistent with the results of the current study (21). The disparity may be explained by the fact
that their statistical sample was composed of undergraduate medical students, suggesting that none of the five domains of the EBM course were applicable or useful in the
undergraduates’ medical learning at that stage. Considering that three domains of EBM - “asking a correct clinical question”, “critical assessment of articles”, and “clinical
decision-making” - require a relatively high level of medi4

cal knowledge and experience, the undergraduate medical
students might not have had the pre-requisites for entering the EBM course; and this could explain their low satisfaction with the course.
The findings showed that EBM enhances the knowledge and practical capabilities of medical residents. This
finding is in agreement with those of previous studies
which indicated that EBM courses significantly enhanced
the knowledge, practical skills, and abilities of students in
terms of investigation, library skills, self-reported ability,
and also the ability to criticize scientific articles (18, 21, 28).
Karimian et al. found in their study that training through
an EBM course had a positive impact on the practices of residents in clinical decision-making (29).
According to a Delphi study conducted by Salehi et al.
in 2014 regarding the medical educational forum in Iran,
the EBM approach was considered by the majority of faculty members to be one of the first priorities for enhancing
the quality of the medical education system (30). Another
study by Bigdeli et al. investigated the methods required
for applying an EBM course in Iranian traditional medicine
using semi-structured interviews with medical experts in
Iran. The results of their study suggest that the EBM approach can be developed and extended by reinforcing students’ and residents’ critical thinking using continuous
programs such as the inclusion of EBM in student homework, question-answering sessions, the simulation of clinical cases, concept mapping, and the critique of coworkers
(31). Hence, according to the findings of the current study
and of other studies conducted in Iran, EBM is an effective
education method in Iran. This indicates that EBM courses
need to be prioritized in tertiary medical curricula.
Although this study showed that through the application of EBM in their training, medical residents have
Interdiscip J Virtual Learn Med Sci. 2016; 7(3):e12177.
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Table 1. Mean of Residents’ Scores for Satisfaction with Different Aspects of the EBM Course (Sample Size = 62) (Range: 1 - 4, cut-off point: 2.5)

Question

Mean Score

Knowledge aspects of the course
1

3.09 ± 0.31
The EBM course encouraged me to participate more.

2.98 ± 0.42

2

What I have learnt will be useful in the future.

3.52 ± 0.33

3

The course enhanced my motivation for educational activities.

2.68 ± 0.13

4

I think that the course lessons will increase my progress.

2.81 ± 0.60

5

The course included active instruction and learning based on participants’ needs.

3.40 ± 0.51

6

I feel that the course objectives were appropriate to my needs.

3.32 ± 0.22

7

The EBM course helped me develop my self-confidence.

2.98 ± 0.27

8

I think I have gained what I expected from this course.

2.79 ± 0.23

9

My problem-solving and critical evaluation skills were increased in this course.

2.80 ± 0.41

10

The learning objectives of the course are clear to me.

2.89 ± 0.62

11

This instruction encourages me to be a critical learner.

3.45 ± 0.33

Interpersonal skills
12

3.38 ± 0.37
My relationships with other participants have grown in this course.

2.78 ± 0.34

13

I was not stressed during the course.

3.01 ± 0.45

14

I found good friends during the course.

3.43 ± 0.32

15

The EBM course helped increase my self-confidence in the clinical environment.

3.01 ± 0.61

16

I gained good opportunities to develop my interpersonal skills.

3.21 ± 0.31

17

Participation in the team work was enjoyable for me.

3.43 ± 0.25

18

I think the course will be useful in the education of my students.

2.93 ± 0.25

Teachers

3.26 ± 0.22

19

The course sessions were managed correctly and decisively.

3.35 ± 0.47

20

The course instructors provided conditions for helpful criticism.

3.09 ± 0.23

21

Clear examples and explanations were presented on teaching lessons to learners.

2.83 ± 0.34

22

The course teachers had sufficient knowledge and information.

3.33 ± 0.41

23

The course executives gave feedback to participants.

3.56 ± 0.21

24

I was rarely tired during the course.

3.11 ± 0.36

25

The educational space was calm, desirable, and devoid of stress.

2.99 ± 0.39

26

I had a good feeling participating in this course.

2.80 ± 0.31

27

I had no problem in asking questions and in having ambiguities clarified.

2.87 ± 0.38

28

Education scheduling (lectures, teamwork, and time-outs) was appropriate.

2.67 ± 0.45

29

Education space (ventilation, brightness, and voice loudness) was appropriate.

2.87 ± 0.38

30

The course was held at an appropriate time.

2.89 ± 0.53

Feeling

3.00 ± 0.34

Facilities

2.81 ± 0.41

gained higher scores in questioning, resource searching,
and scenario writing, there are still some deficiencies identified in their performance, particularly in the use of best
article selection criteria and the ability to critically assess
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articles. It seems that more emphasis is needed on developing the practical skills of residents in the EBM course. Furthermore, residents in clinical wards are required to make
clinical decisions based on evidence-based medicine. Im-
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Table 2. Comparison of Pre-Course and Post-Course Residents’ Knowledge of EBM Using Paired T-Test (Sample Size = 62, Range: 1 - 10, Cut-Off Point: 5)

Knowledge aspects of the program
Theoretical concepts,
explanation of importance
and necessity
PICO subject
Information proficiency,
knowledge management
and 5S
Acquaintance with EBM
databases
Rules and methods of
scientific querying in
resources and databases
Critical assessment of
articles
Use of articles relevant to
screening and diagnosis
tests
Use of articles relevant to
random controlled trials
(RCT)
Use of articles relevant to
drug trials
Calculating the number of
people needing treatment
Use of systematic and
meta-analytic review articles
Use of case study articles –
chance of survival

Mean

SD

Pre

3.67

2.15

Post

7.57

1.63

Pre

2.46

1.79

Post

6.81

1.76

Pre

2.31

1.75

Post

5.87

1.91

Pre

3.15

1.99

Post

7.45

1.81

Pre

3.31

2.07

Post

7.26

1.97

Pre

2.78

1.96

Post

6.42

2.33

Pre

2.60

1.88

Post

6.26

2.35

Pre

2.78

1.84

Post

6.57

2.13

Pre

2.75

1.97

Post

6.16

2.38

Pre

2.59

2.03

Post

5.59

2.39

Pre

2.79

1.97

Post

6.65

2.48

Pre

2.66

1.90

Post

6.33

2.24

Use of
qualitative-descriptive
articles

Pre

2.98

2.06

Post

6.21

2.25

Analysis of articles relevant
to rare phenomena – Case
control

Pre

2.73

1.94

Post

6.25

2.03

Pre

2.57

1.90

Post

6.38

2.04

Pre

2.82

1.65

Post

6.54

1.69

Acquaintance with
guidelines and how to
prepare them
Total mean score

df

T

P Value

60

14.54

< 0.001

58

17.35

< 0.001

54

16.32

< 0.001

59

16.56

< 0.001

61

14.76

< 0.001

59

12.27

< 0.001

57

12.58

< 0.001

57

13.53

< 0.001

60

11.85

< 0.001

60

13.17

< 0.001

60

14.40

< 0.001

60

15.13

< 0.001

60

13.85

< 0.001

59

14.61

< 0.001

60

14.33

< 0.001

61

18.79

< 0.001

Abbreviations: SD, Standardized Deviation; df, Degree of Freedom.

proving the required facilities and providing additional resources such as increased funding for libraries and up-todate references could be beneficial for enhancing EBM (32).
Although this study was conducted among medical
residents in one of Iran’s major universities, the sample
may not have been representative of other universities in
6

Iran and should be extrapolated with caution. In addition,
the residents who participated in this study faced heavy
workloads and had limited time to take part in this research, especially those in surgery and anesthesia departments. Thus, the results of this study should be generalized with caution. Furthermore, as the effect of the edu-
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Table 3. Mean Scores of Practical Abilities test of Residents After the Course (Sample
Size = 62)

Mean (out of 2)

SD

1

Scores of Practical Abilities Test in EBM Skills
Ability to write a clinical
scenario

1.35

0.32

2

Ability to ask a structured
clinical question

1.33

0.33

3

Ability to search the
resources in appropriate
databases

1.4

0.28

4

Ability for critical
assessment and selecting
the best article

0.97

0.26

5

Ability to realize the correct
criteria of choosing a good
article

0.91

0.27

5.90

1.01

Sum (out of 10)
Abbreviation: SD, Standardized Deviation.

cational intervention was evaluated by use of a questionnaire, the results may be less valid in comparison with
more objective methods such as observation.
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