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ABSTRACT

Background: Evidence-based medicine (EBM) is defined as the integration of the best
available evidence from scientific studies with clinical experience (and context) and with Revised 17 November 2021
patients’ values and preferences. The objective of the present study was to describe self- Accepted 19 November
perceived EBM competencies in physicians and medical students enrolled in a massive virtual 2021

EBM course. . . . . . KEYWORDS

Methods: Analytical cross-sectional study. People interested in a free virtual EBM course Evidence-based medicine;
fulfilled their data in a virtual form for their registration in September 2020. In this form, 22 physicians; professional
competencies related to four dimensions of EBM were evaluated: asking a clinical question, competence; Medical
search, analysis, and application; using a 5-option Likert scale. The resulting database was students; Medical education
analyzed, selecting people who claimed to be physicians or medical students of 18 years or

more.

Results: 1793 participants were included: 1130 medical students and 663 physicians; more

than 80% lived in Peru. The frequency of participants who agreed or strongly agreed with

feeling qualified in each competence ranged: from 39.2% to 57.8% for the competencies of

the ‘Asking a clinical question’ dimension, from 39.2% to 56.1% for ‘Search,’ from 19.9% to

32.0% for ‘Analysis, and from 19.6% to 29.9% for ‘Application.” Both in physicians and

students, the lowest frequencies were for the competencies of interpretation of impact

measures, graphs, and results of systematic reviews; as well as shared decision making and

calculation of expected benefit. Physicians who graduated more recently scored better on

competencies from search and analysis dimensions.

Conclusion: Among physicians and medical students enrolled in the course, self-perception

of competencies was lower in the dimensions of analysis and application. More recently

graduated physicians seem to have a greater self-perception of their research and analysis

skills, probably due to curricular updates.
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Introduction The use of EBM has barriers such as lack of

Evidence-based medicine (EBM) is defined as the
integration of the best available evidence from scien-
tific studies with clinical experience (and context) and
with patients’ values and preferences [1]. The objec-
tive of EBM is to help make rational decisions for the
patient’s benefit [2-4]. There are five steps for the
EBM process: to ask a clinical question (formulating
a clinical question), search (looking for scientific stu-
dies that answer the question), analyze (critically
reading the studies), application (applying the evi-
dence to make a decision), and evaluation (assessing
the decision made) [5].

digital skills, low access to online information,
lack of time, the science-practice gap [6], and lack
of competencies among health personnel [7,8].
Accordingly, previous studies in Peru [9-11] and
other countries [12-15] have found that physicians
and medical students often have conceptual and
procedural shortcomings regarding EBM compe-
tencies. However, these studies focus on assessing
a few competencies (usually literature search and
interpretation of measures of association) without
exploring other competencies relevant to evidence-
based decision making.
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The scarcity of studies on this subject makes it
difficult to know in which competencies physicians
and medical students may have more deficiencies,
and therefore the design of interventions in this
area [16]. Thus, the objective of the present study
was to describe self-perceived EBM competencies in
physicians and medical students enrolled in a massive
virtual EBM course.

Materials and methods
Study design, context, and objective

This was a cross-sectional study that analyzed
a database obtained from the registration to a free
virtual course called ‘International Course on
Evidence-Based Medicine’ (CIMBE, for its acronym
in Spanish), organized by the “Peruvian Medical
Student Scientific Society’ (SOCIMEP, for its acro-
nym in Spanish), whose objective is to carry out
academic-scientific activities that promote health
research at the undergraduate level [17]. The research
team, formed by medical students and health profes-
sionals with training and experience in EBM, were
also organizers and faculty for the CIMBE course.

Participants

The CIMBE was a free course available to Spanish-
speaking students and health professionals (physi-
cians, nurses, obstetricians, dentists, nutritionists,
etc.). To register for the course, those interested had
to fill out a form. Only those enrolled in the course
who described themselves as physicians or medical
students were included in the present study. Those
under 18 years of age and those who did not com-
plete the variables of interest (EBM competencies)
were excluded.

Procedures and variables

The dissemination of the CIMBE was made from 5th
to 19 September 2020, through the official social net-
works of SOCIMEP (on Facebook, Twitter, and
Instagram) and in study groups to which the course
organizers belonged, on WhatsApp and Telegram. In
addition, invitation emails were sent to the following
institutions: Epistemonikos and Cochrane associated
centers from Chile, Mexico, Ecuador, and Argentina;
whose members also participated as speakers in the
course.

The course registration was performed from
September 5th to 26th, 2020 through Google Forms.
This form had two parts. The first part included
general data on the participants such as age, sex,
country of residence, profession studied or currently
studying, current academic degree, whether they were

undergraduate students, current year of study or year
of graduation, whether they have a master’s or doc-
toral degree, whether they belong or belonged to
a student scientific society and the self-reported num-
ber of articles published in scientific journals.

The second part of the form was an instrument
created to evaluate the self-perceived competencies in
EBM in health care students and professionals. The
development of this instrument was based on the
essential competencies in evidence-based practice
for health professionals, which were defined by con-
sensus in a previous study [3]. This study established
27 competencies divided into six dimensions: intro-
duction (5 competencies), asking a clinical question
(3 competencies), search (4 competencies), analysis (9
competencies), application (4 competencies), and
evaluation (2 competencies). This instrument was
originally developed to obtain baseline data on course
participants.

For the development of the instrument, we
included all the competencies of asking a clinical
question, search, analysis, and application dimensions
(20 competencies in total). The introduction and
evaluation dimensions were not included in the
instrument because we considered that their compe-
tencies were unspecific and difficult to operationalize
in a questionnaire that evaluated self-perception.

Questions were asked to assess whether participants
feel able to perform each of the competencies on their
own, with responses on a Likert scale of five categories
(1 = strongly disagree, 2 = disagree, 3 = neither agree
nor disagree, 4 = agree, and 5 = strongly agree). For this
purpose, the phrasing of the competencies of the refer-
ence mentioned above was kept verbatim.

Each competency was independently asked by
one question, except for the second competency
of the analysis dimension (competency 3.2: ‘inter-
pret different types of measures of association and
effect, including graphical presentations’). This
competence was divided into three questions (eval-
uating: measures of association, measures of
impact, and graphs). Therefore, a total of 22 ques-
tions were formulated. Finally, the frequencies of
having responded ‘agree’ or ‘strongly agree’ with
feeling qualified to perform each competency were
calculated, and the average score for each compe-
tency was calculated. Also, we asked whether dur-
ing undergraduate studies the participant had taken
classes in which each of the dimensions mentioned
in the form was addressed.

A preliminary test of the form was carried out on
a group of 10 students and 10 health professionals to
check whether the questions were understood. The
members of the course organizing team and their advi-
sors discussed the doubts and suggestions obtained in
this test, according to which the questions were
reformulated.



Statistical analysis

The database was imported into the Stata/SE version
14 (StataCorp, Texas, USA) statistical software.
Before statistical analysis, we evaluated whether
there were duplicate records, taking into account
the coincidence of surnames and names, and then
proceeded to anonymize the database. Then, we
searched for possible implausible data in the age
variable and the number of articles published. If
they were considered not plausible, they were con-
sidered as missing data.

For the descriptive analysis, absolute and relative
frequencies were used, as well as measures of central
tendency and dispersion. For the subgroup of physi-
cians, we considered that due to the changes in the
curricula regarding research and EBM during the past
years, the perceived competencies could be higher in
those recently graduated (who were exposed to
a newer curriculum) than in those that graduated
earlier. In order to test this hypothesis, we assessed
the association between the year of graduation (in
tertiles) and the mean score for each competencies
dimension. For this, we calculated the coefficients ()
and their 95% confidence intervals (95% CI) using
simple linear regression with robust variance, as well
as a mixed-model linear regression adjusted for sex,
master degree, doctor degree, having belonged to
a students scientific society, and having published
papers; with the country as a random effect.

Ethical aspects

The present study was approved by the Ethics
Committee of the Universidad Peruana Union
(Code: 2020-CEUPeU-00028). The database to be
used did not collect sensitive information from the
participants and was anonymized before starting data
processing. It was not possible that individuals could
be identified based upon any demographic item. The
authors were granted permission to use the course
participants’ registry database by SOCIMEP.

Results

After deduplication, data were collected from
2325 persons enrolled in CIMBE. 425 were excluded
because they were not physicians or medical students,
one because they were under 18 years of age, seven
because they did not provide their academic degree,
and 99 because they did not provide data on their
EBM competencies. Finally, data from 1793 medical
students or physicians enrolled in the CIMBE were
analyzed.

Of these 1793 individuals, 663 (37.0%) were phy-
sicians and 1130 (63.0%) were medical students. The
median age was 23 years old in medical students and
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Table 1. Characteristics of the physicians and medical stu-
dents enrolled in the CIMBE (n = 1793).

Medical Physiciansn

Variable studentsn (%) (%)
Age: median (IQR)* 23 [21-25] 30 [27-37]
Gender: Female 722 (63.9) 303 (45.7)
Country:

Peru 915 (81.0) 556 (83.9)

Mexico 44 (3.9) 15 (2.3)

Bolivia 67 (5.9) 40 (6.0)

Others 104 (9.2) 52 (7.8)
Number of publications:

0 973 (86.1) 464 (70.0)

1 94 (8.3) 104 (15.7)

2 36 (3.2) 43 (6.5)

3 or more 27 (2.4) 52 (7.8)
Has belonged or belongs to a student 668 (59.1) 177 (26.7)

scientific society
Report having a master’s degree 66 (10.0)
Report having a doctor’s degree 15 (2.3)

IQR: interquartile range

30 years old in physicians. Regarding the gender of
the participants, 63.9% of the medical students and
45.7% of the physicians were female. More than 80%
of students and physicians reported living in Peru.
Regarding scientific publications, 13.9% of the stu-
dents and 30.0% of the physicians reported that they
had published at least a scientific article (Table 1).

Regarding self-perceived competence in EBM, the
frequency of participants who agreed or strongly
agreed that they felt trained in each competency
ranged from 39.2% to 57.8% for the competencies
of ‘Asking a clinical question’ dimension, from
39.2% to 56.1% for ‘Searching’, from 19.9% to 32.0%
for ‘Analysis’, and from 19.6% to 29.9% for
‘Application’. In both physicians and medical stu-
dents, the lowest frequencies were found for the
competencies of interpretation of impact measures,
graphs, and results of systematic reviews, as well as
for results of systematic reviews; as well as shared
decision making and calculation of expected benefit
(Table 2).

Out of the 663 physicians enrolled in the CIMBE,
632 recorded their year of graduation. In these, the
association between the year of graduation and the
average self-perception score in each dimension of
competencies (obtained by averaging the scores of
all the items corresponding to the dimension) was
evaluated. We found that for the dimensions ‘Asking
a clinical question’, ‘Searching’, and ‘Analysis’, those
who graduated more recently presented higher aver-
age scores (Table 3).

Discussion
Summary of findings

The present study was conducted in a sample of
physicians and medical students enrolled in an EBM
course. Their self-perceived competencies in EBM
were generally better for asking a clinical question
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Table 3. Association between graduation year (in tertiles) and mean score in each dimension, in physicians enrolled in the

CIMBE (n = 632)*.

Crude B Adjusted B

Graduation Date Score + standard deviation * (IC 95%) (IC 95%) **
Dimension 1: Question

1981 to 2014 3.22 £ 1.00 Ref Ref

2015 to 2018 3.17 £ 1.01 —0.05 (—0.24 to 0.14) 0.01 (—0.22 to 0.25)

2019 to 2020 3.34 + 0.94 0.11 (—0.07 to 0.30) 0.18 (0.04 to 0.33)
Dimension 2: Search

1981 to 2014 3.04 £ 0.96 Ref Ref

2015 to 2018 3.17 £ 1.02 0.13 (—0.06 to 0.32) 0.18 (—0.08 to 0.44)

2019 to 2020 3.30 £ 097 0.26 (0.07 to 0.44) 0.32 (0.19 to 0.44)
Dimension 3: Analysis

1981 to 2014 2.73 £ 0.90 Ref Ref

2015 to 2018 2.89 =+ 0.90 0.16 (—0.02 to 0.33) 0.19 (-0.07 to 0.45)

2019 to 2020 2.93 £ 0.90 0.20 (0.03 to 0.37) 0.23 (0.06 to 0.40)
Dimension 4: Application

1981 to 2014 2.83 £ 091 Ref Ref

2015 to 2018 2.84 + 0.97 0.01 (—0.17 to 0.20) 0.04 (—0.09 to 0.17)

2019 to 2020 2.88 + 0.95 0.05 (—0.13 to 0.23) 0.09 (—0.07 to 0.25)

*The scores are the averages for the items in each dimension, which had 5 categories (from totally disagree [1 point] to totally agree [5 points])**Mixed-
model linear regression adjusted for sex, master degree, doctor degree, having belonged to a students scientific society, and having published papers;

with the country as a random effect

and searching for evidence, compared to competen-
cies in critical analysis and applying evidence to make
decisions. Also, physicians who graduated longer ago
were less likely to perceive themselves as having
competencies in the search and analysis dimensions
compared to those who graduated less time ago.

Comparison with previous studies

In the present study, an exhaustive list of EBM com-
petencies has been used for the assessment of self-
perception, whereas previous studies have focused on
certain specific competencies. A systematic review of
studies assessing EBM competencies [18] found that
the instrument most commonly used by previous
studies was the McColl questionnaire [13]. This ques-
tionnaire focuses only on assessing knowledge of
databases, interpretation of statistical results, and
concepts of systematic reviews. Other questionnaires
used in previous studies [12,14,15,19,20] also focus
on some specific statistical and methodological
topics. Likewise, studies that have assessed competen-
cies in the form of a graded test [8,21-24] have
focused on certain basic methodological concepts
such as the definition of EBM, the hierarchy of evi-
dence, and the interpretation of statistical results.

The systematic review above [18] included 57 stu-
dies and reported that on average about 60% of
physicians reported a high level of knowledge of
EBM concepts. However, because these studies have
only evaluated some specific competencies and to the
great heterogeneity of the instruments used, likely,
this result does not reflect the full range of compe-
tencies required to apply EBM in medical practice.
Therefore, it is important to carry out studies with
a more exhaustive approach to these competencies,
allowing their evaluation.

We found that the competencies with the highest
self-perception were those belonging to the dimen-
sions of asking a clinical question and searching for
evidence, and those with the lowest self-perception
were those of critical analysis of the evidence and
application of the evidence to make a decision.
Regarding the competency of asking a clinical ques-
tion, a study conducted among physicians in Mexico
found that 55% of the participants were aware that
the first phase of EBM is the formulation of the
clinical question, but did not evaluate this compe-
tency in more depth [25]. In the present study,
a similar frequency was found for the competencies
of identifying a clinical question; however, this
decreased when asked about the competency of for-
mulating a clinical question in PICO or a similar
format. Concerning the search dimension, a study
conducted on physicians in training in gynecology
in the UK revealed that 35% had minimal literature
search skills [21]. Similar to the previous dimension,
we reported that half of the respondents were aware
of databases where to search and obtain scientific
articles, however, self-perceived competence to design
and perform a literature search decreased by
about 39%.

Regarding the ‘analysis’ dimension, a systematic
review conducted in 2017 found 57 studies. In that
study, authors reported that between 17.5% and 92%
of physicians had some knowledge of the concepts of
systematic reviews and meta-analyses and between
8.7% and 95% for biostatistics concepts [18]. These
results are very imprecise and difficult to compare
with the present investigation since they have not
evaluated concepts such as attributable risk, the num-
ber needed to treat, or the interpretation of the most
commonly used graphs in clinical studies [26,27]. For
the application dimension, we did not find previous
studies that have evaluated this dimension from the
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approach proposed by EBM. What stands out from
our results is that almost all the competencies eval-
uated in these two dimensions do not exceed 30%.
This is probably because the isolated non-formal
training in EBM in recent years has prioritized the
questioning and searching dimensions. However, we
recognize that adequate competencies in these
dimensions alone will not be sufficient to apply
EBM well. So, training and assessing competence
such as understanding research results, evidence
summaries, and their application with each patient
according to his/her preferences should be also prior-
itized [28].

One of the challenges for medical education in
Peru is the training in EBM [29]. During the last few
years, extracurricular courses have been performed
in several universities, and three universities imple-
mented an EBM course into their curricula.
However, these courses are mainly focused on theo-
retical background and application of the three first
steps of EBM. This could explain why more recently
graduated Peruvian physicians have higher self-
perceived competencies for search and analysis
than those graduated before. This is contrary to
a study conducted in Sri Lankan, where specialist
physicians had the best competencies concerning
EBM and the highest use of EBM compared to gen-
eral practitioners [25,30]. So, Peruvian physicians
with more professional experience may prefer to be
guided by clinical experience or the opinion of their
colleagues rather than by EBM, because of their lack
of exposure to any formal or informal training in
EBM [31].

EBM training is mainly focused on theoretical
courses and workshops, especially in the first steps
of EBM [32,33]. Some educational interventions
showed increased knowledge, skills, and willingness
to apply EBM in clinical practice [34-36]. However,
little is known regarding which are the best interven-
tions to reach an evidence-based practice, and how
context-dependent they are [37].

Our results suggest that a large proportion of the
respondents perceive that they do not have the neces-
sary skills to perform the analysis, application, and
evaluation steps of EBM. This situation could lead to
poor evidence-based decision-making in Peru, as seen
during the COVID-19 pandemic [38,39]. Despite pub-
lic institutions in the country having initiatives to make
evidence-based decisions [40,41], there is still a huge
need to establish structural interventions, which may
include institutional motivation, an environment that
promotes EBM application, and formal theoretical and
practice training in EBM [42]. This last element may be
adapted to some populations’ specific needs according
to their specific previous experience and training in
EBM. So, before implementing training in EBM, it

may be important to assess the base knowledge and
competences of the target population to be trained.

Strengths and limitations

Some important limitations should be kept in mind
when interpreting the results of the present study: 1)
The study assessed self-perception of competencies,
and not practice in real scenarios. Although self-
perception may underestimate or overestimate the
real competencies of medical students and physicians,
its evaluation is important, understanding that a high
self-perception in a certain activity would be related to
a greater willingness to perform that activity [43]. 2)
Since this study was carried out on persons enrolled in
a virtual EBM course, the extrapolation of the results
obtained should be done with caution, since it’s possi-
ble that the persons enrolled in the course were those
with a greater interest in the subject, who have already
made previous efforts to acquire competencies in EBM,
and therefore the competencies found in this group
could overestimate those of the rest of the physicians
and medical students. However, it is also possible that
the opposite may have occurred: that those profes-
sionals and students who already believe they have
competencies in this regard may have considered it of
little relevance to enroll in the course. Therefore, we
did not seek to extrapolate the descriptive results but
rather focus on which competencies the participants
feel less skilled. 3) The population of physicians
included in our study has a large range of years of
professional practice (from 1981 to 2020), so it is not
a homogeneous population, as previous experience in
clinical practice or research may affect their self-
perception of their EBM competencies.

Despite its limitations, the present study is, to our
knowledge, the largest population-based study that has
assessed self-perceptions of EBM competencies in phy-
sicians or medical students in Latin America. Besides, it
has evaluated an exhaustive list of competencies, cover-
ing the spectrum required for the adequate practice
of EBM.

Conclusion

In conclusion, medical students and physicians
have a low self-perception of having acquired com-
petencies to perform EBM, especially in the dimen-
sions of evidence analysis and application of
evidence to make decisions. Particularly, physicians
who graduated longer ago would have an even
lower self-perception of competencies. Medical stu-
dents and physicians require theoretical and prac-
tice training in EBM.
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