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Introduction: It has been found that the decision-making process in medicine
is affected, to a large extent, by one’s experience, individual mentality, previous
models, and common habitual approaches, in addition to scientific principles.
Evidence-based medicine is an approach attempting to reinforce scientific,
systematic and critical thinking in physicians and provide the ground for
optimal decision making. In this connection, the purpose of the present study
is to find out to what extent the education of evidence based medicine affects
clinical decision making.
Methods: The present quasi-experimental study was carried out on 110
clinical residents, who started their education in September, 2012 and finally 62
residents filled out the questionnaires. The instrument used was a researchermade questionnaire containing items on four decision-making approaches. The
questionnaire was used both as a pre-test and a post-test to assess the residents’
viewpoints on decision making approaches. The validity of the questionnaire
was determined using medical education and clinical professionals’ viewpoints,
and the reliability was calculated through Chronbach alpha; it was found to be
0.93. The results were analyzed by paired t-test using SPSS, version 14.
Results: The results demonstrated that evidence-based medicine workshop
significantly affected the residents’ decision-making approaches (p<0.001).
The pre-test showed that principles-based, reference-based and routine
model-based approaches were more preferred before the program (p<0.001).
However, after the implementation of the program, the dominant approaches
used by the residents in their decision making were evidence-based ones.
Conclusion: To develop the evidence-based approach, it is necessary for
educational programs to continue steadily and goal-orientedly. In addition, the
equipment infrastructure such as the Internet, access to data bases, scientific
data, and clinical guides should develop more in the medical departments.
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Introduction

P

hysicians have to make decisions in their
practice ranging from diagnosis to analysis
and treatment of the disease. In the process of
clinical decision making, a body of variables such
as signs and symptoms, medical knowledge, prior
experience, the models doctors have acquired from
their professors and even conjectures, emotions and
impulses can affect a physicians’ decision (1). Parallel
to promotion and accreditation of clinical decisions,
the concept of evidence-based medicine was a new
and research oriented approach proposed by Guyatt,
et al. at Mc Master University in Canada. The new
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trend has been welcomed and developed increasingly
in medical schools all over the world (2-4). This
approach in medicine means the integration of the
physician’s clinical experiences with the best evidence
and documentation or the proper application of the
best objective evidence for making accurate, fair and
known treatment and diagnostic decisions about
the patients (5, 6). Evidence-based medicine tries
to improve the quality of clinical decisions through
developing and reinforcing the ability of raising
questions, data search skills, critical evaluation,
selection of the best evidence and documentation
and the application of the results of critical analysis.
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Furthermore, it is an attempt to reduce the effects of
errors arising from the subjective judgment, out-ofdate data or uncritical and linear inferences through
objective clinical decisions derived from reliable and
up-to-date scientific evidence (7, 8).
With increasing volumes of medical data, students
and scholars of this field more than ever need to
retrieve the reliable and necessary data for diagnostic
and treatment decisions from among large quantities
of published articles. As a result, they should be able to
criticize and analyze the reliability of the sources and
the data. According to some evidence, most students
search information from public Internet sites such
as Google, and Wikipedia (9). However, they do not
possess enough information about searching skills
in scientific databases, advanced searching methods,
collecting and refining the data and posing a variety
of clinical questions. Therefore, in medical education,
it is essential to develop the required skills of lifelong, self-directed learning, and the ability of posing
questions in medical students (10).
Iranian medical universities have also adopted
evidence-based medicine as a new approach in
medical education. A variety of workshops have
been held to develop the concept and philosophy of
evidence-based medicine throughout the country.
In the Iranian comprehensive health map, change
in health education system and delivery of services
by those who are knowledgeable, competent and
accountable to the needs of the society is stressed
(11).
Although different clinical groups including
professors, clinical residents, medical students and
other medical and paramedical staff play a part in
development of evidence-based medicine, the role
of clinical residents is of critical importance, because
they not only deliver specialized clinical services, but
also have a direct influence on the education and
model adoption of junior residents and students.
It has been revealed that medical students receive
most of their information through interaction with
clinical residents more than the time they spend with
full-time faculty members (12, 13).
The term “resident” or medical specialty student
implies living in the hospital. Rider, et al. call medical
residents “hospital instructors” (14). Therefore,
clinical residents are valuable, potential sources
of education who, because of their close contact
with junior students, can teach the most necessary,
practical, clinical, and educational points (15, 16).
Numerous studies, for example, have demonstrated
that senior residents spend a lot of their time
teaching junior residents and medical students (1720). Medical students have pointed out that over
one-third of their learning in clinical settings has
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been made by residents (21) and have considered
the residents’ role, particularly during the first year
on the clinical wards, as critical and determining (2224).
According to Sánchez et al.’s findings at Mexico
National University, senior residents maintained that
they spend more than 32.5% of their time teaching
medical and paramedical students and junior
residents. Sánchez believes that universities of medical
sciences should assess the residents’ educational needs
and arrange well to meet them (25). In addition, the
experience of Kathmandu University indicated that
life-long learning, active and self-directed learning
and evidence-based medicine are essential to clinical
residents (26).
Regarding the model role of clinical residents in
development of evidence-based education in junior
students, identifying their treatment methods and
clinical decisions is very significant in both patients’
health and medical education. Therefore, the present
study aimed to investigate the clinical decision
making by clinical residents of Shiraz University
of Medical Sciences before and after implementing
evidence-based medicine.

Methods

The present quasi-experimental study was carried
out using a researcher-made questionnaire in 2013.
The participants comprised all of the 110 clinical
residents at Shiraz University of Medical Sciences,
entering the university in October, 2012. They took
part in a 30 hour educational program over five
days in a row. The contents of the program included
the main topics of evidence-based medicine to
the suggested content by Ministry of Health and
Treatment. The method of education was planned
based on active learning and the five steps of
evidence-based medicine.
In all steps, the main approach of education was
planned and implemented based on active learning,
raising advanced clinical questions, searching data
sources, assessing the retrieved articles, selecting
options, final decision making and ultimately
assessing of performance. In order to find out the
residents’ viewpoints on decision making methods,
we used a questionnaire containing two sections. To
prepare the questionnaire, we first raised an open
ended question: “How are the clinical decisions
usually made on wards?” A specialized focal group
including 10 faculty members with pediatrics,
social medicine, cardiology, nephrology, neurology,
surgery, medical education, gastroenterology, and
gynecology specialties answered the question. Having
summarized the responses, the researchers came
up with 10 decision making approaches, forming
171
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the main items of the questionnaire. The items
were categorized into four general topics including
“scientific principles”, “Evidence-Based Medicine
approach”, “Subjective Personal Experiences”, and
“Modeling”.
The rate of using decision-making methods was
calculated using Likert-scale scoring system, i.e.
“rarely=1”, “sometimes=2”, and “usually=3” before
and after the implementation of the program. The
second section of the questionnaire included eight
items as complementary data about prerequisites of
evidence-based medicine. Five medical education
professionals with clinical specialty helped to prepare
the items.
One month after the program, the questionnaires
were sent to the clinical wards. To observe the
ethical considerations, the questionnaires were
filled out and collected anonymously. Of the 110
questionnaires sent, 62 were completed fully and
precisely and returned. For descriptive statistics,
frequency and standard deviation were calculated
and for the inferential statistics, Paired sample t-test
and Independent sample t-test were used through
SPSS, version 14 (SPSS Inc, Chicago, IL, USA).

Results

Of the 62 participants of the study, 19 (%31.7)
were male, and 41 (%68.3) female. The age range of
the participants was from 25 to 40 with a mean of
31.1+4.1. The results showed that the evidence-based
medicine training program affected the residents’
decision making significantly. Furthermore, %53
of the residents asserted, after the program, that
they used evidence-based medicine approach in
teaching junior residents and medical students to a
great extent. They also stated that they encouraged
the students to make use of this approach. Table 1
displays the frequency of the participants’ viewpoints
on each category.
The mean scores of the residents’ viewpoints on
decision making approaches before and after the
training program are shown in Figure 1.
The results of T-paired test showed that residents’
clinical decision making using evidence-based
approach improved significantly in comparison
to that before the training program (p<0.001).
Furthermore, decision making approaches based on
“personal judgment and experience” and “modeling”
decreased in comparison to the use of the methods
before the program (p<0.001). However, the use
of logical and sensible methods such as consulting
scientific references or pocket guidebooks did not
change significantly (p=0.52)(Table 2).
Analyzing the prerequisite skills for the application
of evidence-based medicine, we found that about
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43% of the residents most often had enough skills
to search the required articles. 16.6 percent of the
residents could most often and 67.2 percent of them
could sometimes download their required articles.
77.4 percent of the participants most often had access
to the Internet. Only 18 percent of the residents did
have the experience of publishing a research article.
Also, only 22.6 percent of the residents did state that
the computers in the ward were equipped with upto-date CDs (as an up-to-date source of scientific
articles). And only 37.2 percent of them did say that
there were clinical guidelines on their wards.
The residents were asked an open-ended question:
“what sites and databases did you use to search
articles?” before and after the training program. Most
residents answered that they usually used general
sites such as Google or Yahoo before the program but
after the program they got familiar with specialized
databases to some extent.

Discussion

Experts believe that evidence-based medicine is
an approach which can reinforce systematic, critical
and scientific thinking and provide the ground
for optimal clinical decisions. Decision making,
selection and application of documentary evidence
are the main parts of evidence-based medicine
because this can finally affect the patients’ health
(15, 27, 28) According to the findings of the present
study, two methods of “reliance on established
scientific principles” (2.24) and “model making from
the environment” (2.37) were the most preferred
methods used by residents in their decision-making
(2.24). Although the use of logical and reasonable
methods such as “use of reference books” was
relatively predictable because of their scientific and
model-oriented nature of medicine, the findings
demonstrated that the use of methods such as
“subjective judgment based on personal experience”
was as frequent as the use of “logical and reasonable”
methods among the residents (2.16). This is both
clinically and educationally interesting. The least
used method before the training program was the
method based on documentary and critical thinking
(1.59). Sadeghi et al. in their study (2011) found out
that the most common sources for residents in their
decision making were the “use of reference books”
(%59.6), “clinical experiences” (%44), and only 19
percent of the residents used new articles (29).
Comparing the use of decision making approaches
after the program, we found that the training course
significantly affected the residents’ use of decision
making approaches, or the training program at
least directed them to more proper decision making
approaches. Although there was no significant
J Adv Med Educ Prof. October 2014; Vol 2 No 4
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Table 1. The frequency of decision making approaches used by residents
Before the program

Decision making approach

After the program

Usually

Sometimes

Rarely

Usually

Sometimes

Rarely

Consulting references books

43(70.5)

17(27.9)

1(1.6)

37(64.9)

20(35.1)

0(0)

Using abridged pocket books

13(21)

23(37.1)

26(41.9)

13(21.3)

23(37.7)

25(41.1)

Searching article in internet

24(40)

28(46.7)

8(13.3)

20(33.9)

28(47.5)

11(18.6)

Evidence based

Using ward guidelines

10(16.7)

21(35)

29(48.3)

10(16.6)

25(41.7)

25(41.7)

medicine

Critical appraisal article and
evidence

4(6.7)

14(23.3)

42(70)

9(14.5)

45(72.6)

8(12.9)

Using personal experiences

42.4% (25)

44.1% (26)

13.6% (8) 33.9% (19)

42.9% (24)

23.2% (13)

Subjective and rapid
judgment

16(25.8)

31(50)

15(24.2)

6(9.8)

32(52.5)

23(37.7)

Consulting with or asking
from coworkers

19(30.6)

37(59.7)

6(9.7)

15(24.6)

35(57.4)

11(18)

Using professor’s methods

35(57.4)

23(37.7)

3(4.9)

26(43.3)

28(46.7)

6(10)

Using clinical wards’ routines

19(31.7)

8(55)

43(13.3)

43(20)

34(56.7)

14(23.3)

Scientific
principle

Subjective
personal
experiences

Modeling

difference between the use of logical and sensible
methods based on scientific approaches before and
after the training program, the decision making
approaches based on experience and personal
judgment as well as getting model from the
environment, which are not scientifically based and
may merely arise from habituation and observations,
were significantly used less often after the training.
Furthermore, the use of evidence-based approach
increased significantly after the training. The
residents stated that they made use of this approach
in teaching undergraduates.
A lot of studies have demonstrated the positive
effects of evidence-based medicine on residents’
attitudes, knowledge, and skills (30-36). Such an

approach should not only be maintained but also
reinforced in clinical settings. Clinical residents, who
possess the highest and most important academic
degrees, require research competence and attitude,
while based on the findings of this study only 16
percent of the residents taking part in this study had
some experience regarding the publication of articles.
Research activities are in close connection with
evidence-based medicine as they follow the scientific
approach, from asking questions to looking for and
studying scientific sources to organized methodology
to presenting results to critical thinking and finally to
knowledge publication. As a result, it is necessary to
include the required courses in the general medicine
curriculum to reinforce the students’ thinking and
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Figure 1. Comparison of decision making approaches by residents in clinical wards
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Table 2. Analytic comparison of decision making approaches by residents in clinical wards
Decision making approach
Scientific principle
Evidence based medicine
Subjective personal experiences
Modeling

Mean±SD
Before
After
Before
After
Before
After
Before

2.24±0.43
2.19±0.49
1.59±0.50
1.97±0.46
2.16±0.49
1.96±0.46
2.37±0.46

After

2.14±0.49

research skills. This can provide a ground for further
development in postgraduate studies. The scienceoriented research approach is currently used in most
universities throughout the world. Wadland et al.
(1999) have stressed the improvement of proposal
writing and research skills for medical students.
Barnet et al. (2000) and Dorsch et al. (2004) consider
evidence-based approach as the basis of life-long
learning (30, 31, 35). West et al. (2011) have emphsized
the education of basic skills of epidemiology and
biostatistics in medical curriculum (36). By and large,
training on evidence-based medicine has increased
the residents’ attitude towards decision making
approaches and their application. This makes proper
planning for this trend a necessity. The basis should
be put during the general medicine curriculum
and then the training should be extended through
residency study period.

Conclusion

Overall, it seems that training the EBM courses has
had a positive influence on the residents' approach
to the use of scientific evidence and recommended
to continue the EBM courses for other residents.
Also, for further development and reinforcement of
evidence-based approach in clinical decision making,
the provision of infrastructures such as the Internet
and accessible databases, scientific gatherings among
residents such as journal clubs on evidence-based
medicine and compiling educational guidelines in
clinical departments are necessary.
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df

T

p

60

0.637

0.520

61

6.66

<0.001

61

4.04

<0.001

61

3.60

<0.001
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