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> Abstract

Introduction: Critical appraisal skills are presumed to perform
a principal part in evidence-based health education and practice
methods. This study aimed to design an educational intervention
around critical appraisal in this context, evaluate the efficacy of the
teaching methods, and investigate critical appraisal skills training to
undergraduate medical students.

Methods: In this prospective Randomized Control Trial (RCT), 256
sixth-year undergraduate medical students from Shiraz University
of Medical Science, Shiraz, Iran, participated. 124 of the students
were not taught critical thinking methods as a control group, and
132 participants were taught critical thinking methods by multi-
media and attended an online Critical Appraisal Skills (CAS)
training workshop as an intervention group. We used the Critical
Appraisal Skills Programme (CASP) questionnaire to evaluate
students’ knowledge, attitude, confidence, and appraisal skills. This
questionnaire was translated into Persian for the first time in Iran by
Shokooh Varai, et al. They investigated its validity and reliability,
the reliability of the questionnaire being obtained by the Richardson
Index (0.75), and the validity being confirmed by some faculty
members of Tehran Nursing and Midwifery School. To compare
both control and intervention groups, we used an independent t-test
and a Chi-Square test at a significance level of 5%, and to analyze
the demographic information, we applied some descriptive statistics:
frequency, frequency percentage, mean and standard deviation. All
of the statistical approaches were analyzed, using SPSS 22.

Results: In all dimensions of the critical appraisal skills, medical
students who completed the critical appraisal multi-media training
and workshop performed better than those who did not (control group),
and this difference was statistically significant (P<0.05). Moreover,
the Chi-Square test results showed no statistical relationship between
the groups regarding the demographic variables (P>0.05). Also,
the Cohen’s D effect size values in the knowledge and confidence
dimensions were greater than 0.5; this meant a large effect. Regarding
the attitude and appraises Skill dimensions, the effect size was between
0.2 and 0.5, which meant a medium effect.

Conclusion: Teaching critical appraisal skills through multi-media
and CAS online workshops to medical students effectively improves
the students’ knowledge and confidence in appraising articles. This
teaching also indicated a medium effect on students’ attitudes and
behavior. Our findings can justify implementing critical appraisal skills
teaching modules in the undergraduate medical education curriculum.
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Introduction

Evidence-based medicine (EBM) emerged
as a movement in response to limitations

in comprehension and application of published

evidence. EBM’s early focus was on training

physicians to evaluate and apply published

research to improve clinical treatment (1).

EBM has emphasized the importance of
combining critical appraisal of the evidence
with the principles and preferences of the patient
through shared decision-making (1). Critical
appraisal is one of the essential components of
EBM, including a hands-on course for thorough
and regular investigation of research to determine
its validity, value, and applicability in assisting
clinicians in making critical clinical decisions (2).

To deal with both the information explosion
and fundamental human brain limits in processing
information, applying the EBM principle of
critical appraisal to identify high-quality research
on behalf of doctors is required (1). Critical
appraisal is an essential skill for medical students
as future physicians to improve their diagnosis,
patient care, and decision-making ability (3).

Undergraduate medical students are mandated
to own skills in critically appraising scientific
literature to make precise decisions for their
patients. Critical appraisal skills training is
necessary for taking care of patients effectually
and efficiently and must be a part of every medical
education curriculum (4, 5). It is an effective
learning method for students that can meet the
changing needs of the treatment and education
system (6). A more recent survey suggested that
the undergraduate medical education curriculum
should join a structured course plan in the critical
appraisal field (7).

Even though the EBM principle of critical
appraisal training is now required in all physician
training programs, there is still no harmony
on how to ensure best that these skills are
appropriately taught for lifelong learning. The
most effective EBM principle of critical appraisal
teaching methods is unknown, and there is
limited evidence that specific teaching strategies
contribute to better patient outcomes (8). Some
medical school curricula are limited in their
ability to deliver comprehensive EBM training
due to a lack of teachers and accompanying
materials (9).

The importance of instruction in critical
appraisal, the essential field of appraisal
teaching to undergraduate medical students, is
not defined well. In spite of some literature on
teaching courses and broader critical appraisal
of scientific literature, the uptake of knowledge
emerging from this process is not well known. In
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traditional EBM training, most modules develop
answerable questions and search available
literature. Developing critical appraisal skills has
been a portion of the training in limited sets, and
medical students usually learn this skill through
informal settings and hidden curricula (10, 11).
Additionally, Tabari, et al. demonstrated that
educational interventions considerably impacted
students’ knowledge and attitudes (12).

This article presents an innovative model to
meet the needs of assessment, initiation, and
development of a multi-media framework and
online workshop in critical appraisal teaching
to better prepare the medical students as future
physicians. Our goals are to design an educational
intervention around critical appraisal in this
context, assess the efficacy of the teaching
methods, and investigate critical appraisal skills
training to undergraduate medical students. We
hypothesized that an educational intervention
about critically appraising the scientific literature
would advance students’ medical skills in the
EBM principle of critical appraisal.

Methods
Study design and applicants

This study was a prospective randomized
control trial (RCT) conducted at Shiraz University
of Medical Sciences (SUMS) in 2021; The
undergraduate program of the Medical School at
SUMS lasts seven years and includes horizontal
integration of fundamental scientific courses and
36 months of clinical rotations.

In this study, the sample size was according
to that in the study by Rod, S. Taylor, et al.
Considering the average comparison formula
of two independent communities, the sample
size had been calculated at approximately to be
110 in each group in that study (4, 13), with the
confidence interval of 95%, standard deviation
1.56, and d about 0.097. Regarding at least
20% of the missing, this sample increased to
130 in each group. The control group did not
receive any training, and the intervention group
received training offline (multi-media) and then
got training online (half-day workshop). Indeed,
124 of the students served as a control group, and
132 students served as an intervention group. We
allocated students in each group based on the
random numbers table. Finally, 256 sixth-year
clinical students of Shiraz University of Medical
Sciences answered all questions.

The CONSORT statement for randomized
controlled trials was employed (14). Figure 1
shows a diagrammatic representation of this
study design.

In this study, the critical appraisal was taught
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Assessed and Randomized 6" Year
Medical Student (n=256)

[

Allocated to Control Allocated to
Arm (n=124) Intervention Arm

. . (n=132)
Do not participate in

critical appraisal Participate in critical
training appraisal training

Asked to fill CASP questionnaire (n=256)

Lost to follow-up (n=0)

Analyzed (n=124) Analyzed (n=132)

Figure 1: Diagram of the study design.

offline by the instructor via multi-media, and then
two weeks later, we set up an online workshop;
this course was organized by the medical
education department and focused on aiding the
methodical examination of research findings in
order to determine the study’s validity, outcomes,
and applicability to a given clinical circumstance.
The instructor taught again critical appraisal
based on three headings: 1- critical appraisal of
an article about treatment, 2- critical appraisal
of the article about diagnosis, and 3- critical
appraisal of the article about prognosis; after that,
the instructor answered the students’ questions. A
month later, we distributed the Critical Appraisal
Skills Programme (CASP) questionnaire (4)
online among both intervention and control
groups to evaluate students’ knowledge, attitude,
confidence, and apprise skills. Worthy to note the
pandemic prevalence, the questionnaires were
distributed online among the participants, and
then all the questionnaires were collected.

Permission of using original version of the
CASP questionnaire was obtained via email from
the author (Rod, S. Taylor) (4). This questionnaire
was translated into Persian for the first time in
Iran by Varai S, et al. (15). They had investigated
the validity and reliability of this tool, the
reliability of the questionnaire being obtained
by the Richardson Index (0.75), and the validity
being confirmed by some faculty members
of Tehran Nursing and Midwifery School. In
addition, after collecting, we compared the
outcome between both groups to determine the
effect of critical thinking education on medical
students’ abilities.

This questionnaire consisted of 18 multiple-
choice questions that assessed knowledge,
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seven attitude statements, four critical appraisal
skill, and six confidence statements questions.
“True,” ‘False,” ‘Don’t know’ were all acceptable
responses to the knowledge questions. Attitude
announcements, confidence and critical appraisal
skills were ranked on a five-point Likert scale.
A five-point scale was used to determine which
respondents strongly agreed to strongly disagreed
(4). Moreover, the participants’ demographic
information such as age, gender, and so on was
collected via the questionnaire.

Statistical analysis

Data analysis was performed, using SPSS
software version 22 (IBM SPSS Statistics for
Windows, version 22.0. Armonk, NY: IBM Corp,
Chicago, USA, 2013). To analyze demographic
information, we applied some descriptive statistics,
namely, frequency, frequency percentage, mean
and standard deviation, and to compare both control
and intervention groups, we used an independent
t-test and a Chi-Square test at a significance level
of 5%. Moreover, we applied the Kolmogorov-
Smirnov test to analyze the normality distribution
of the questionnaire data, so all variables had a
normal distribution (p>0.05). The effect size of
the questionnaire dimensions was also calculated
using Cohen’s D, and it tells the researchers how
meaningful the relationship between the groups
is. It demonstrates the practical significance of a
research outcome (16).

Ethical considerations

Our research was approved by the Ethics
Committee of Shiraz University of Medical
Sciences under the ethical code IR.SUMS.
REC.1400.535. The students volunteered to
participate in the study and complete the
questionnaire. Plus, all of the participants were
anonymous.

Inform consent

Participants agreed to participate after being
informed about the study's objectives and what
participation entailed; researchers obtained
written consent from each participant before
conducting the study to uphold ethical guidelines.

Results
Description
information
The study population in this study includes
sixth-year medical students at Shiraz University of
Medical Sciences in 2021 who have taken critical
appraisal online workshops. The sample size was
estimated at 256, including 132 interventions and
124 controls. Generally, most of the students were

of participants’  demographic
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Table 1: Demographic information

Variables Intervention=132 Control=124 P
N % N %
Sex Male 72 45.6 86 544 0.19
Female 60 60.6 38 394
Place of residence Dorm 46 359 82 64.1 0.99
Others 86 66.7 42 8815
Place of study Library 37 39.8 56 60.2 0.32
House 48 51.1 45 489
Other 47 66.7 23 338
Access to the medical school  Yes 87 74.36 30 25.64 0.28
library No 45 32.37 94 67.63
Access to articles via the Yes 114 68.27 53 31.73 0.41
Internet No 18 20.5 71 79.5
Duration of the Internet usage 4.44+2.21 4.21+1.94 0.2

Table 2: Comparison of questionnaire dimensions in the two groups

Questionnaire dimensions Intervention Group Control group Statistical results
Mean+SD Mean+SD

Knowledge 12.27+1.69 9.19+1.76 t=13.084

P=0.0002
Attitude 61.69+7.26 59.09+7.58 t=2.256

P=0.025
Confidence 16.43+4.06 14.03+5.01 t=4

P=0.0008
Appraise Skill 33.95+7.83 33.4+10.08 t=5.029

P=0.0002
Table 3: The effect size of each dimensions of the questionnaire
Variables Knowledge Attitude Confidence Appraise Skill
Effect Size 1.78 0.35 0.52 0.44

male (N=164 (61.9%)). Our results showed that
for all of the participants, the average hours to
study was 1.89+2.85. Furthermore, the average
hours to use the Internet was 2.1643.84 every day.
On average, they spend 2.6442.1 hours studying
academic articles weekly. There was no significant
difference in demographic factors among the
intervention and control groups (Table 1).

As can be seen in Table 2, in all dimensions
of the critical appraisal skills questionnaire, the
medical participants who received training oftline
and attended the critical appraisal workshop
performed better than those who did not, and the
differences were statistically significant. (P<0.05).
The same results were seen in the mean values of
the dimensions of the questionnaire (1- knowledge,
2- Attitude, 3- Confidence, 4- Appraise Skill).

The results of the Cohen’s D effect size values
showed that the knowledge and confidence
dimensions are greater than 0.5; this meant a
large effect. Regarding the attitude and appraises
skill dimensions, the effect size was between 0.2
and 0.5, which meant a medium effect (Table 3).

Discussion
The results of this prospective RCT

256

demonstrated that teaching critical appraisal
skills through multi-media and a half-day CAS
online workshop enhanced the students’ ability
to appraise information critically. This training
method has positive effects on all aspects of critical
appraisal. It is noteworthy to mention that we
have found that training critical appraisal through
this method has a more optimistic influence on
knowledge of the principles and philosophy of
evidence-based training and confidence than on
the attitudes toward evidence or evidence seeking
behavior and appraisal skills aspects.

In the study of Rod, S. Taylor et al., they
indicated that the participants’ attitudes didn’t
improve with critical appraisal training (4). We
have found that critical appraisal training by
multi-media and workshops can have positive,
meaningful impacts on medical students’
attitudes, with a medium effect size between
the intervention and control groups. Our results
may be due to the way of teaching, which was by
multi-media, and the students had enough time
to review it again.

The same results were reported in the study of
Maden-Jenkins M. and Hyde C, et al. that showed
critical appraisal training positively affected
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participants’ attitudes (17, 18).

Our study indicated that a critical appraisal
workshop had a positive, significant effect on
the knowledge of the intervention group. These
results are in line with Hyde C et al. and Thomas
et al’s. (18, 19).

When comparing our results to previous
studies, it must be pointed out that using multi-
media in this study was significant and caused
improvements in knowledge, attitude, confidence,
and appraising skills. By transferring everything
online, multi-media saves time, money, and
resources. In terms of education, it makes
learning accessible in every place (20).

The findings of this study afford only
inadequate support for such teaching. However,
it is essential to put this outcome in a proper
educational setting. The half-day online critical
appraisal skills workshop assessed in this trial
has been widely spread, and its period and set-up
are regular with many previous critical appraisal
training interventions (21).

However, it is possibly unworkable to suppose
that the half-day workshop estimated in this
trial would result in deviations in professional
performance. This is sustained by an enormous
body of data and theory on altering professional
training (22).

Critical appraisal projects in the undergraduate
classroom can be effective strategies for student
participation. As students learn to navigate
scientific literature in a community of practice,
it becomes less intimidating (23, 24). It causes an
increase in time and opportunities for continuous
professional development and research, which
may play a leading role in promoting the health
of medical students (25). The most substantial
part of critical appraisal training may modestly
be to explain to members the accessibility of
high-quality evidence. Additional discussion is
consequently required about progressing critical
appraisals skills training on the way to outcome
such evidence and the starring role of health-
care librarians and the new enterprises such
as the National Electronic Library for Health.
Several commentators have criticized previous
evaluations of critical appraisal skills teaching
for not using investigational strategies (26-28).

One of the strengths of the current study is that
the design is RCT with the acceptable number
of medical students in Shiraz Medical School,
which is one of the major medical schools in the
South of Iran. Another strength is that it was done
based on the Oxford Regional Health Authority’s
Critical Appraisal Skills Program, which was
designed using McMaster University’s teaching
methodologies in Canada (6). Self-directed
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learning, small group teaching approaches, and
the significance of embedding education within
the clinical decision-making process are major
characteristics of the ‘McMaster model (29).
Potential limitations of this study

Aswith all research, this study had restrictions.
While specific improvements are statistically
significant, we are unable to determine whether
or not they are educationally meaningful. Another
restriction is that the study is a single-center
study; thus, generalizability is limited.

We might have prepared the students for the
questionnaire during the workshop or through
multi-media training, but, to overcome this
limitation, we enlisted the assistance of an outside
observer to supervise the educational parts.

Another drawback is that we did not use a
pretest to compare the same students before and
after training and instead used this test exclusively
for posttests. However, pretest-posttest improves
internal validity but sacrifices external validity
to do so (30).

Conclusion

Teaching critical appraisal skills through
multi-media and CAS online workshops to
medical students effectively improves students’
knowledge and confidence in appraising articles.
This teaching also indicated a medium effect on
students’ attitudes and behavior. Further research
is necessary to see whether this strategy leads to
increased critical appraisal skills in actual clinical
situations. Our findings can justify implementing
critical appraisal skill teaching modules in the
undergraduate medical education curriculum.
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