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Abstract
Introduction  Evidence-based medicine (EBM) is beneficial to the provision of health care. It is
important to assess the adequacy of EBM training during the pre-clinical years by exploring its
current state among clinical clerks. The purpose of this study was to determine the current level of
knowledge, attitudes, perceptions, and barriers to the practice of EBM among clinical clerks.
Methods  This descriptive cross-sectional study was done among clinical clerks of medical schools
in Metropolitan Manila. Participants who fulfilled the inclusion criteria were included via conve-
nience sampling. A self-administered survey questionnaire adapted from a previous study was used
as the data collection tool.
Results  Three hundred seventy-two participants from four participating schools were included in
the study. Participants considered themselves to have adequate training in medical literature
searching and critical appraisal. They perceived themselves to be competent in most skills required
to apply EBM and showed positive attitudes towards practicing EBM. Majority appraised not more than
one article per week literature and used research databases two to five times a week. They cited
insufficient time, inadequate information resources, and lack of understanding of statistical
analysis as  top three barriers in the practice of EBM.
Conclusion Participants have adequate knowledge and perceived skills, accurate perceptions, and
positive attitudes towards utilizing EBM  in their clinical decision-making. Application of EBM during
clerkship, however, was limited because of insufficient time, inadequate resources and lack of
understanding of statistical analysis.
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      vidence-based  medicine  (EBM)  is  defined  as
     “conscientious, explicit, and judicious use ofE current best evidence in making decisions about the

care of individual patients”.1  It assimilates a
physician’s clinical knowledge, acquired through
experience and practice, with the most appropriate
and current scientific research in making decisions
about patient care.  These studies include basic
medical science, patient-centered clinical research,
accuracy and precision of  diagnostic tests, the power
of  prognostic markers, and the efficacy and safety of
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therapeutic, rehabilitative, and preventive regimens.
It is emphasizes however that evidence by itself does
not make the decision; integration with clinical
expertise and the values, concerns and preference of
the patient is needed to reach optimal clinical
outcomes and quality of  life.

The study and practice of EBM is beneficial in
providing total health and helps in providing better
quality and cost-effective care for patients. It also aids
patients in achieving a better prognosis or clinical
outcome as they partner with their health care
providers. At the same time, the health care provider
utilizes EBM for his life-long learning, as medicine
is an ever-changing science. EBM keeps health care
providers abreast with the latest medical advances.
Physicians are able to identify and apply the most
efficient treatments to maximize the quality and
quantity of  life for individual patients. Consequently,
this lessens the risk of practices becoming out of date
which may be detrimental to patients.1 In developing
countries like the Philippines, the bulk of  medical
health care expenses are shouldered by the patient with
the government paying only up to 28%.2 The health
situation in the country thus necessitates EBM
because its practice could potentially save millions of
pesos in health expenses.3 It has been increasingly
recognized that EBM, when integrated in daily
practice, leads to improvements in knowledge and
skills of  health professionals, which ultimately leads
to improvements in health care outcomes.4

Improvements in health care outcomes benefit the
major stakeholders (i.e. patients, healthcare providers)
in the health care system, and the health care system
itself, especially in countries with limited resources.

There is no sufficient local data on the current
state of  EBM among the medical students, especially
among the clinical clerks exposed to clinical decision-
making in the hospital setting. Thus, this study aimed
to determine the current level of  knowledge, attitudes
and perception of EBM among clinical clerks in
Metropolitan Manila. At the same time, it aimed to
determine the percentage and median scores of clinical
clerks who have good knowledge, positive attitude,
and accurate perceptions of EBM. The study also
aimed to identify the barriers to the practice of EBM
as perceived by the participants, as well as the level
of  application of  EBM in their practice.

Clinical clerks were chosen as subjects since
clerkship is the last level of medical education that
didactic interventions can be given prior to clinical

practice as registered physicians. In addition, clinical
clerks are expected to have knowledge and skills on
EBM. Findings of the study may be used as a basis
to make recommendations in the development and
implementation of training programs for EBM, not
only in the clinics but also in the classroom setting,
especially during the first two years of medical
education. The results may aid training institutions
for clinical clerks, post-graduate interns, and residents
to incorporate the findings in their training
curriculum. Findings may also aid medical school
administrators in developing and improving their
curriculum. Policy-makers may also come up with
new guidelines to encourage the incorporation of
EBM training in the curriculum of medical schools
and training hospitals. Results may also be used as
baseline data for other studies, which aims to further
establish the status of EBM in the Philippines.

Methods
A descriptive cross-sectional study design was used
to determine the current knowledge, attitudes and
perceptions of EBM among clinical clerks from
medical schools in Metropolitan Manila (Figure 1).

Invitations to participate were sent to 13 medical
schools in Metropolitan Manila. Clinical clerks,
regardless of age and sex, who were currently
enrolled in a medical school in Metropolitan Manila
and were willing to participate, were recruited by
convenience sampling from among medical schools
that allowed their students to join. Selected clinical
clerks were enrolled in the study after obtaining their
consent. A sample size of 372 was computed based
on a proportion of  favorable EBM responses of  59%,
a 95% significance level, and a difference of 5%.8

Data were collected using an adapted five-part
self-administered questionnaire.9 Permission was
obtained from the author to modify the questionnaire
in such a way that the items that were included were
pertinent to the current study and demographic
information elicited would be applicable to clinical
clerks. Data consisted of demographic information,
EBM as part of medical education, knowledge of
EBM techniques, perceptions, attitudes, and
application of  EBM in clinical practice.  It consisted
of 19 items using a five-point Likert scale and short
answer open-ended questions for the demographic
information, multiple choice select box questions for
application of EBM and partially close-ended
ranking questions for barriers in the use of EBM.
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Figure 1.   Flowchart of the study.

The response rate was computed based on the
number of participants who were able to return
accomplished questionnaires. Knowledge, attitudes,
and perceptions were measured using frequency
distribution and central tendency, specifically the

median score. An interquartile range (IQR) was
obtained to account for the variability of responses.
The mean scores of the respondents’ answers for each
part of  the questionnaire for knowledge, attitudes and
perceptions were obtained. From these values, the
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percentage of participants with good or poor
knowledge, positive or negative attitude and accurate
or inaccurate perception from each school and for
all the schools combined were analyzed. Good
knowledge was determined by a mean score of 3 or
higher. Positive attitude was indicated by a mean
score of 4 or higher on items 1 and 4, and a score of
2 or lower on items 2 and 3.  A mean score of 4 or
higher was translated as an accurate perception of
EBM.  The mean score and standard deviation of
the respondents’ age and number of months in
clerkship, and the frequency and percentage of  male
and female participants were computed to facilitate
presentation of the demographic profile of the sample
in the study. To the rank the perceived barriers of  the
participants, an assigned score was designated for the
each item selected. A rank of one was given a score
of 3; a rank of two was scored as 2; and a rank of
three was scored as one. The choices that were not
ranked were scored as zero.

Results
In the academic year 2012-2013, there were 1,639
clinical clerks in 13 medical schools in Metropolitan

Manila. Four out of  the 13 schools agreed to
participate in the study - two were non-stock, non-
profit, private institutions, while the other two were
government-owned universities. Two schools had a
five-year program with their fourth year medical
students as clinical clerks while the other two had a
four-year program. Included in their curriculum were
courses that included discussions on EBM. Three
hundred seventy two clinical clerks from four medical
schools participated in the study. The mean age of
the participants was 24.5 years old, and the average
duration of clinical clerkship was 9.4 months. Among
them, there were 224 females (60.2%) and 148 (39.8%)
males. The summary of the characteristics for each
school is listed on Table 1.

The median score for EBM training was 3 to 4
across the four schools as seen in Table 2. Clinical
clerks from schools B and D deemed their training
in critical appraisal and medical literature search to
be adequate. School A rated training medical
literature searching to be adequate but training in
critical appraisal was insufficient. Clerks from school
C recognized the existence of EBM training in their
school but perceived it to be insufficient.

Table 1.  Characteristics of the study population.

    A   B     C      D All Schools
(n=11) (n=35) (n=210) (n=116) (n=372)

Age in years, mean 25.18 24.54 24.72 23.87 24.45
(± SD)* (± 0.98) (± 0.89) (± 1.34) (± 1.54) (± 1.42)

Gender
Female, n (%)** 8 [72.73] 27 [77.14] 130 [61.90] 60 [51.72] 224 [60.22]
Male, n (%)** 3[27.27] 8 [22.86] 80 [38.10] 56 [48.28] 148 [39.78]

Number of Months in Clinical Clerkship, mean 12 11 8.97 9.47 9.41
(± SD)* (0) (0) (± 4.15) (± 0.53) (± 3.21)

  * In parentheses (SD standard deviation)
** In brackets [% percentage]

Table 2.  Characteristics of the study population.

    Median (IQR)
    A    B     C     D All Schools
(n=11) (n=35) (n=210) (n=116) (n=372)

Previous training in critical appraisal in medical school 3 (3-4) 4 (4-5) 3 (3-4) 4 (0) 4 (3-4)
Previous training in medical literature searching in medical school 4 (3-4) 4 (4-5) 3 (3-4) 4 (0) 4 (3-4)

Scores based on a 5-point scale: 1=none; 2=a little; 3=some; 4=adequate; 5=extensive; IQR inter-quartile range
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Median scores for items on knowledge and skills
in EBM were 3 to 4 (Table 3). For most of  the items,
the clerks assessed themselves to be competent.
Part icipants  from the four schools  viewed
themselves to be somewhat competent in assessing
statistical methods in a clinical study. Clerks from
schools A and C also believed they were somewhat
competent in terms evaluating study designs. In
addition, clerks from school C rated themselves as
somewhat competent in applying rules of appraisal
when reading journal articles and in interpreting
results and applying them to specific patients.
Ninety-four percent of respondents had good
knowledge of EBM.

As seen in Table 4, the median scores for attitudes
towards EBM were 2 to 4.  Ninety-seven percent of
participants from all schools agreed that EBM was
necessary in the practice of  medicine, and that it

would help them in patient care. In addition, 63%
disagreed that it is impossible to practice EBM and
that practicing EBM places an unreasonable demand
on practitioners. Median scores for perceptions on
EBM were 4 to 5 (Table 5) across the four schools,
indicating a good perception of EBM among the
participants.

Majority of the participants (58.9%) from all
schools appraised not more than one article per week
for clinical decision-making and used MEDLINE or
other medical literature databases (49.2%) 2 to 5
times a week to aid them in their clinical practice
(Table 6). Table 7 lists barriers in the utilization of
EBM in clinical decision-making as perceived by the
participants. The top three barriers cited were
insufficient time (556), inadequate information
resources (310), and lack of understanding of
statistical analysis (287).

Table 3.  Perceived knowledge and skills in EBM techniques.

Median (IQR)
    A     B     C      D All Schools
(n=11) (n=35) (n=210) (n=116) (n=372)

I am able to ask/formulate a focused clinical question 4 (0) 4 (3.5-4) 4 (3-4) 4 (0) 4 (3-4)

I am able to do a medical literature search 4 (0) 4 (4-4.5) 4 (3-4) 4 (4-5) 4  (3-4)

I am able to apply the rules of appraisal when reading
journal articles 4 (3-4) 4 (3-4) 3 (3-4) 4 (0) 4 (3-4)

I am able to evaluate study designs 3 (3-4) 4 (3-4) 3 (3-4) 4 (3-4) 3 (3-4)

I am able to assess statistical methods in a study 3 (3-4) 3 (3-4) 3 (2-4) 3.5 (3-4) 3 (3-4)

I am able to interpret results and apply these to specific
patients 4 (3.5-4) 4 (3-4) 3 (3-4) 4 (3-4) 4 (3-4)

Scores based on a 5-point scale: 1=not at all competent; 2=know a little; 3=somewhat competent; 4=competent; 5=very competent;
IQR inter-quartile range

Table 4.  Personal attitudes towards EBM.

Median (IQR)
    A     B     C      D All Schools
(n=11) (n=35) (n=210) (n=116) (n=372)

I believe EBM will help me in my patient care 4 (4-4.5) 4 (4-5) 4 (4-5) 4 (4-5) 4 (4-5)

I feel that EBM is impossible to practice 2 (0) 2 (0) 2 (2-3) 2 (1-2.25) 2 (2-3)

I feel that practicing EBM places an unreasonable
demand to practitioners 2 (2-2.5) 2 (2-2.5) 2 (2-3) 2 (2-3) 2 (2-3)

I believe that EBM is necessary in the practice of medicine 4 (0) 4 (4-5) 4 (4-5) 4 (4-5) 4 (4-5)

Scores based on a 5-point scale: 1=strongly disagree; 2=disagree; 3=not sure; 4=agree; 5=strongly agree; IQR inter-quartile range
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Table 5.  Perceptions on EBM.

Median (IQR)
    A     B     C      D All Schools
(n=11) (n=35) (n=210) (n=116) (n=372)

EBM is an integration of the best clinical evidence,
clinical expertise and patient values 4 (4-4.5) 4 (4-5) 4 (0) 4 (4-5) 4 (4-5)

EBM can be used for clinical decision-making 4 (4-5) 4 (4-5) 4 (4-5) 5 (4-5) 4 (4-5)

EBM is a paradigm shift in medical practice 4 (4-5) 4 (4-5) 4 (0) 4 (4-5) 4 (0)

One component of EBM is asking a clinical question 5 (4.5-5) 5 (4-5) 4 (4-5) 5 (4-5) 4 (4-5)

EBM entails searching the literature 5 (4-5) 5 (4-5) 4 (4-5) 5 (4-5) 4.5 (4-5)

Appraisal of literature is an important part of EBM 5 (4.5-5) 5 (4-5) 4 (4-5) 5 (4-5) 5 (4-5)

One of the tenets of EBM is integrating the data 5 (4-5) 4 (4-5) 4 (4-5) 5 (4-5) 4 (4-5)

Scores based on a 5-point scale: 1=strongly disagree; 2=disagree; 3=not sure; 4=agree; 5=strongly agree; IQR inter-quartile range

Table 6.  Application of EMB in the clinical practice.

Total (% Frequency)
    A+     B     C      D All Schools
(n=11) (n=35) (n=210) (n=116) (n=371)

Appraising literature related to clinical decision making
a. ≤ 1 article 6 (60) 23 (65.71)    138 (65.71) 52 (44.83) 219 (58.87)
b. 2-3 articles 4 (40) 10 (28.57) 61 (29.05) 41 (35.34) 116 (31.18)
c. 4-5 articles 0 (0)   2 (5.71) 10 (4.76) 12 (10.34)   24 (6.45)
d. > 5 articles 0 (0)   0 (0)   1 (0.48) 11 (9.48)   12 (3.23)

Use of MEDLINE or other databases to search for answers to clinical questions
a. ≤ 1 time 3 (30) 14 (40)   68 (32.38) 31 (26.72) 116 (31.18)
b. 2-5 times 7 (70) 17 (48.57) 103 (49.05) 56 (48.29) 183 (49.19)
c. 6-10 times 0 (0)   2 (5.71)   14 (6.67) 11 (9.48)   27 (7.26)
d. > 10 times 0 (0)   2 (5.71)   25 (11.90) 18 (15.52) 45 (12.10)

+ School A (N=10) due to non-response of one respondent

Table 7.  Ranking of perceived barriers+ to the use of EBM in clinical practice as perceived by the clinical clerks.

Ranking
Barrier A B C D All Schools

Insufficient time 1 1 1 1 1

Inadequate information resources 2 2 3 2 2

Lack of understanding of statistical analysis 3 3 2 3 3

Lack of training in critical appraisal of literature 5 - 4 - 4

Lack of interest - 4 5 4 5

Inadequate skills to search the literature 4 - - - -

Lack of support for EBM among my colleagues in the clinics - 5 - - -

Inadequate skills to critically appraise literature - - - 5 -
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Discussion

Perceived knowledge of EBM

Our study showed that the clinical clerks had
sufficient knowledge and skills in implementing the
EBM process. As stated by Al Musa, those who have
been taught and trained in EBM gained a higher level
of knowledge compared to those who did not.6 Those
exposed to EBM during their undergraduate medical
education gained higher knowledge than those
exposed only in the residency level.9 Such exposures
and training courses may have influenced positive
attitudes in the clinical clerks towards its use in the
practice of  medicine. They were able to recognize its
necessity and benefit in clinical decision making. This
study also showed that a significant proportion of
clinical clerks were not confident in evaluating
statistical methods, similar to the findings in a
previous study in involving residents.8 Inadequacy in
the evaluation of statistical methods was one of the
key barriers perceived.

Attitudes on EBM

The clinical clerks agreed that EBM was helpful
in patient care, and that it was necessary in the practice
of  medicine. A few felt that EBM was not impossible
to practice and that it did not place an unreasonable
demand on practitioners. Their positive attitudes may
be explained by the introduction, familiarization, and
training that the clinical clerks received in their first
three years in medical school. This trend was
previously observed in a study utilizing a pre- and
post-survey and skills test of  medical students, wherein
attitudes toward and proficiency in EBM improved
after receiving training.10

However, there was a lower percentage of  clinical
clerks that had a positive attitude regarding EBM
when its actual practice and the additional time it
required was taken into consideration. A previous
study observed that consultants and trainees
recognized the necessity and benefit of using EBM
but felt that practicing it placed an unreasonable
demand on them, requiring intellectual effort and time
investment.8 In other studies, family and government
hospital physicians showed a positive attitude toward
the use of  EBM in practice, but stated the need for
further training.11,12 These results may indicate that

even though majority are in favor of  EBM, clinical
clerks and practitioners alike have certain negative
attitudes toward it when certain barriers such as time
and training are also taken into consideration.

One study reported an identifiable gap between
the most ideal practice supported by scientific
evidences and the actual clinical care rendered to
patients being a constant finding among several
previous studies.5 Positive attitudes among the clerks
may result in a wider acceptance of and willingness
to use EBM in the future as physicians, thus bridging
the gap.

Perception of EBM

The clinical clerks had a median score of 4
regarding perceptions in EBM and 98% had an
accurate perception of EBM. Majority had fairly
accurate concepts of EBM and it correlated with the
results that they had good knowledge. Studies
showed that EBM is increasingly recognized when
integrated in daily practice and leads to improvement
in the knowledge and skills of  health professionals,
which ultimately leads to improvements in health
care outcome.4 With a fairly accurate perception on
EBM among clinical clerks of medical schools in
Metro Manila, there is a road to progress in terms
of the making clinical decisions based on evidence
based medicine that would benefit the needs of both
the patient and the practitioner.

Application of EBM

Based on the results, 60% of  clinical clerks
appraised one or less article and 52% used
MEDLINE or other databases to search for answers
to clinical questions 2-5 times. Despite 97% having
a positive attitude to EBM, only 63% responded
positively when it came to practice and demand on
the practioners. Although evidence-based medicine
is widely accepted, there is still limited application
due to the barriers to its practice.3 Having good
knowledge, attitude and perception on EMB did not
translate to good application.

Perceived Barriers in Utilizing EBM

Clinicians and healthcare providers, such as
clinical clerks, who would want to improve the
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efficiency and quality of  healthcare services, could
find help by using EBM. However, there are barriers
to the successful and efficient application of EBM,
such as those listed in Table 7. The most commonly
cited barriers to the use of EBM in the clinical
practice of  the clinical clerks were insufficient time,
inadequate information sources,  and lack of
understanding of  statistical analysis, consistent with
a previous study.3,9 Insufficient time may be due to
the demanding workload of  a  c l inical  c lerk.
Inadequate information sources may be due to lack
of resources and/or lack of or limited access to
information resources. This can be resolved by
using an information system that  integrates
evidence and guidelines with patient care that is
accessible so as to promote the use of the databases
and facilities for EBM.15 Lack of understanding of
statistical analysis, together with lack of  training
in literature search and critical appraisal may be
resolved by improving programs in EBM.

In the clinical setting, clinical clerks are not
directly involved in decision-making regarding
patient care. Because of  this, they may not be
encouraged to utilize EBM in their practice in the
clinics. In the context of medical education, EBM
should be introduced as early as possible so that
the developing minds of the medical students would
be able to imbibe its essence. It should also be
incorporated in lectures by the faculty so that it
can be modelled, and at  the same time, the content
of  the lecture will not only come from textbooks,
but also from current literature. This would help
in molding a more holistic and well-prepared
healthcare provider.

The l imitat ions of  this  s tudy include (1)
selection bias due to convenience sampling brought
about by inability to obtain complete lists of
potential subjects and (2) a data collection tool that
measured perceived knowledge rather than actual
performance. To ensure face, construct and content
val id i ty  of  the  data  col lec t ion tool ,  the
questionnaire adapted from a previous study8 was
checked by reviewing literature and reviewed by a
content expert. Response bias was minimized by
using a structured questionnaire allowing the
researchers to ask all the subjects uniform questions
with predetermined responses, facilitating collection
of objective numerical data. A low return rate was
avoided by using a questionnaire containing only
18 closed-ended questions. Moreover, a cover letter

explaining the objectives of the study and consent
form ensuring confidentiality and anonymity as
well as verbal explanation were given to each
subject.

Majority of  the cl inical  clerks from four
schools in Metro Manila who participated in the
study had adequate knowledge, a positive attitude
and accurate perception of EBM and its use in their
clinical practice. However, application was limited
due to barriers like insufficient time, inadequate
information sources and lack of understanding of
statistical analysis. The researchers recommend an
improvement in the implementation of EBM in
the medical curriculum through adequate exposure
of medical students at the pre-clinical level.
Incorporation and appraisal of current relevant
literature even in classroom-based case-oriented
sessions should be practiced. Clinical clerks should
also be given a chance to execute decision-making
during patient care based on evidence.
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