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Objective. To adapt and validate an instrument assessing competence in evidence-based medicine
(EBM) in Doctor of Pharmacy students.

Methods. The Fresno test was validated in medical residents. We adapted it for use in pharmacy
students. A total of 120 students and faculty comprised the validation set. Internal reliability, item
difficulty, and item discrimination were assessed. Construct validity was assessed by comparing mean
total scores of students to faculty, and comparing proportions of students and faculty who passed each
item.

Results. Cronbach’s alpha was acceptable, and no items had a low item-total correlation. All of the
point-biserial correlations were acceptable. Item difficulty ranged from 0% to 60%. Faculty had higher
total scores and also scored higher than students on most items, and 8 of 11 of these differences were
statistically significant.

Conclusion. The Pharm Fresno is a reliable and valid instrument to assess competence in EBM in

pharmacy students. Future research will focus on further refining the instrument.
Keywords: evidence-based medicine, psychometrics, reliability, validity

INTRODUCTION

Practicing evidence based medicine (EBM) is the pur-
poseful search for and utilization of the best available ev-
idence to make decisions about an individual’s care.' The
ability to identify, appraise, and apply biomedical research
is an essential skill for pharmacists in their role as drug
experts. As a result, the Accreditation Council for Pharma-
ceutical Education (ACPE) and the Center for the Ad-
vancement of Pharmaceutical Education (CAPE) require
curricula in EBM as part of the education for the Doctor
of Pharmacy degree (PharmD).>? Various strategies to mea-
sure knowledge and skills in EBM have been described.*”
No published studies of an instrument validated to measure
competence in EBM for pharmacy students were identi-
fied in a literature search conducted in March 2017.

In order to assess competency in EBM, the profession
of pharmacy needs an instrument that is valid and reliable.
Such an instrument will facilitate the design of pedagogical
interventions to increase competency in EBM, which may
contribute to improvements in patient care and how phar-
macists are perceived by other health care providers.
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The four steps of EBM include formulating an an-
swerable question (Ask), finding the most relevant evi-
dence (Acquire), appraising the evidence for validity and
usefulness (Appraise), and applying these results to clin-
ical practice (Apply).'® The clinical question is typically
framed in the PICO format (Patient, Intervention, Com-
parator, Outcome). There are a multitude of instruments
available to assess EBM competence, knowledge, atti-
tudes, and behavior, but few have been validated in the
medical profession that assess all steps of the EBM pro-
cess.!! The Fresno test,'? the Berlin questionnaire,13 and
the ACE tool'* each assess all four steps of the EBM
process and have robust psychometric properties to sup-
port their validation. The Berlin questionnaire isa 15-item
multiple choice test, and the ACE tool is a 15-item test
that uses yes/no responses. We chose to use the Fresno
tool as a starting point for our instrument because it re-
quires open-ended responses rather than the identification
of the correct answer from a list. The Fresno tool was
developed and validated to assess medical residents’
competence in the four steps of EBM'? (the complete
question and answer key is available at http://uthscsa.
edu/gme/documents/PD%20Handbook/EBM%20Fresno
%20Test%20grading%?20rubric.pdf). However, the
Fresno tool has not been validated in pharmacy students.


http://uthscsa.edu/gme/documents/PD%20Handbook/EBM%20Fresno%20Test%20grading%20rubric.pdf
http://uthscsa.edu/gme/documents/PD%20Handbook/EBM%20Fresno%20Test%20grading%20rubric.pdf
http://uthscsa.edu/gme/documents/PD%20Handbook/EBM%20Fresno%20Test%20grading%20rubric.pdf
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Additionally, because the original questions and answer
key are widely available on the Internet, use of the Fresno
in a PharmD curriculum would be problematic. To over-
come these limitations, the original Fresno was adapted
based on the expected skillset of pharmacists, and was
sought to be validated for use in pharmacy students.

METHODS

The original Fresno test'? is comprised of two clin-
ical scenarios and contains 12 items: seven open response,
three calculations, and two fill-in-the-blank questions.
After obtaining permission from the authors of the orig-
inal Fresno, the instrument was adapted for use in phar-
macy students. These adaptations were made in order to
be consistent with all four steps of the EBM process, the
ACPE Standards 2016 (Standard 2.1),” and CAPE Out-
comes 2013 (Subdomain 2.1). The most significant mod-
ification made was to include a published, randomized,
controlled trial for participants to use when completing
the instrument. This enabled direct assessment of partic-
ipant ability to critically evaluate biomedical evidence
(Appraise) and provide a specific recommendation based
on trial results (Apply). Additional modifications included
the creation of a new clinical scenario, revision of the cal-
culation questions to include interpretation of number
needed to treat (NNT) and confidence intervals (CI), and
addition of a written summary of the included clinical trial
with an answer to the clinical question.

The original Fresno contains three questions related
to prognosis and diagnosis, which were omitted because
these skills are less relevant to EBM application by phar-
macists, and are not included in either the ACPE Stan-
dards 2016 or the CAPE Outcomes 2013.%* Other items
related to treatment were kept the same as the original test.
For any items that warranted development of new or mod-
ified “correct” answers for the scoring rubrics, two authors
independently determined correct responses and then dis-
cussed any discrepancies to determine consensus. A scor-
ing system similar to the original Fresno was used. The
adapted instrument was titled the “Pharm Fresno test of
competence in evidence-based medicine.” Table 1 de-
scribes the relationship between the Pharm Fresno items
and the original Fresno items, as well as the relationship to
each step of the EBM process.

A randomized clinical trial'> was selected by the inves-
tigators and several questions were edited in order to directly
assess participants’ ability to complete EBM related skills.

A sample of convenience was recruited from stu-
dents in the Doctor of Pharmacy classes of 2015 and
2016 and faculty members in the department of pharmacy
practice. In the summer of 2014, the Class 0of 2016 com-
pleted the first professional year of three years in the

program, which included one stand-alone course on drug
literature evaluation. Participants were recruited through
a mandatory dean’s forum and by e-mail. Interested par-
ticipants were asked to attend a face-to-face session in
order to learn the study objectives, purpose, and methods.
Students who agreed to participate were asked to provide
informed consent and stay to complete the Pharm Fresno.
The session was 60 minutes in length, which correlated
with available class time. Participation in the study was
voluntary, and the score of the Pharm Fresno was not
linked to any grades. All participants in the School of
Pharmacy Worcester/Manchester Class of 2015 who
attended the sessions and provided consent completed
the instrument. Additionally, students in the Class of
2015, who were assigned to the Principal Investigators’
Advanced Pharmacy Practice Experiences (APPE) dur-
ing the 2014-2015 academic year, were recruited. These
students had completed all didactic coursework, includ-
ing the two courses described above. Further, they com-
pleted between 0-5 APPE rotations prior to the rotation of
the investigators’, where they likely practiced EBM
skills. All of the students on rotation with the investigators
were required to complete the instrument as part of the
APPE experience. However, students provided consent to
include their data in the analysis. Investigators were un-
aware of which students in the Class of 2015 provided
consent until after all APPEs for the year were completed.
Similarly, scores on the Pharm Fresno were not linked to
any grades. Faculty in the department of pharmacy prac-
tice were recruited at a departmental retreat. Those fac-
ulty who provided consent completed the instrument.

Responses to baseline demographic characteristic
questions and the Pharm Fresno were collected electron-
ically and anonymously using Qualtrics Online Survey
Software [Insight Platform, licensed account under
MCPHS University (formerly known as Massachusetts
College of Pharmacy and Health Sciences)]. All partici-
pants who opened the Qualtrics link and responded to at
least one item of the Pharm Fresno were included in the
analysis. This protocol was submitted to the MCPHS Uni-
versity Institutional Review Board and was deemed “ex-
empt.”

The responses collected with Qualtrics were scored
by a team of evaluators, which included four faculty and
one research fellow using standardized grading rubrics.
The first 20 responses were scored as a team, with the
differences discussed and the rubrics refined until con-
sensus was reached. The remaining 100 responses were
scored independently. Inter-rater reliability was assessed
by determining the intra-class correlation of a conve-
nience sample of 16 responses independently scored by
two evaluators. As with the validation of the original
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Fresno, the four properties used to test the Pharm Fresno
were internal reliability, item difficulty, item discrimina-
tion, and construct validity.'?

Cronbach’s alpha and item-total correlation were
used to determine internal reliability. Cronbach’s alpha
was used as the index of internal consistency of the test,
with an acceptable range from .7 to .95.''? Item-total
correlation was used to determine the reliability of a scale,
with an acceptable value of 0.2 or higher.'®

Item difficulty was defined as the proportion of can-
didates who achieve a passing score on each item.'? In the
Pharm Fresno, passing was defined as an average of “‘strong”
scores for each item. For example, Item 1 has four domains.
A score of “excellent” across each domain would result in
a score of 24, which is the highest possible score. A score
of “strong” across each domain would result in a score of
16. Thus, a score of 16 or higher was considered passing
for Item 1.

A point-biserial correlation was used to determine if
the highest 27% of performers were more likely to score
higher on each item, with positive correlations desired.
Correlations between 0.2 and 0.4 are considered accept-
able."’

Two measures were used to test construct validity.
First, the mean overall scores of students and faculty were
compared using a t-test. A statistically significant differ-
ence between students and faculty was expected, with fac-
ulty scoring higher than students. Secondly, the proportion
of participants passing each item in the student and faculty
groups was compared using a x°. Again, statistically sig-
nificant differences were expected, with higher proportions
of faculty passing.

Statistical tests were conducted using Microsoft Ex-
cel 2013 (Full Version 15) (Redmond, WA) and IBM
SPSS Statistics (Version 22) (Armonk, NY). A p value
of <.05 was considered statistically significant.

RESULTS

A total of 140 participants took the test. Of these, 120
completed at least one question and were included in the
analysis. These participants included 45 Class of 2016
(P2) students, 46 Class of 2015 (P3) students, and 30 fac-
ulty. A majority of the participants were students, 75%, and
37% were male. A majority of the P2 and P3 students had
abachelor’s degree, 89% and 67% respectively. A majority
of the faculty had a PharmD or other doctorate degree
(93%). More than half of the P2 and P3 students had
a self-reported GPA of 3.0 or higher, 60% and 52% re-
spectively. However, 15% of P3 students did not provide
a GPA value. When asked about the comfort level of using
EBM, 74% of faculty responded that they were somewhat
or very comfortable, as opposed to 64% of P2 students

and 58% of P3 students. Demographic data are reported in
Tables 2 and 3.

The mean score for all participants on the 210 point
test was 98 points [Standard deviation 25.918; Standard
error of measurement 14; 95% Confidence Interval (70-
122)]. The internal reliability, item difficulty, and item
discrimination are reported in Table 4. The intra-class
correlation for the sample of responses scored by two
evaluators was .95 (95% Confidence Interval .85-.98),
which indicates a high level of agreement between the
two raters.

Cronbach’s alpha was .71, which is acceptable.
Cronbach’s alpha was calculated with each item removed
from the test, and the removal of any of the items would
reduce the reliability of the test. The lowest item-total
correlation was .25, which is above the accepted value
of .2. Item difficulty in the Pharm Fresno ranged from
0% to 60%, indicating a high level of difficulty for the
population tested. No participant passed Item 12, which
was one of the items newly created in the Pharm Fresno.
Excluding Item 12 resulted in a lower Cronbach’s alpha
(.7, data not shown) and changed the range of difficulty
from 9% to 60%. Being a high performer (the upper 27%)
was positively correlated with passing each item. Among
faculty in the upper 27% who self-reported advanced
competence in EBM, the average score was 121 (n=3),
which is 8 points higher than the average faculty score. All
of the point-biserial correlations were greater than or
equal to 0.2. Item 1 was the least difficult item, with
60% of participants achieving passing scores.

The construct validity is provided in Table 5. The
mean total score on the 210 point test was 20 points higher
in the faculty group compared with the student group

Table 2. Demographic Data — Age, Gender, and Race

Students Faculty
m=91) % m=30) %
Age
21-25 43 0
26-29 43 10
30+ 14 87
No response 0 3
Gender
Male 40 27
Female 60 67
Race/Ethnicity
White/Caucasian 37 77
Asian 43 10
Black/African American 8 0
Hispanic 6 33
Other 7 3
No response 0 7
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Table 3. Demographic Data — Education and EBM Comfort Level

% P2 Students (n=45)

% P3 Students (n=46) % Faculty (n=30)

Prior Education

Associate’s Degree 0
Bachelor’s Degree 89
Doctorate Degree 4
Other (incl. undergrad) 7
No response 0
GPA (self-reported)
3.30-4.0 33
3.0-3.29 27
2.30-2.99 36
2.0-2.29 2
Can’t remember 2
No response 0
EBM Comfort Level
Very comfortable 4
Somewhat comfortable 60
Neutral 16
Somewhat uncomfortable 18
Very uncomfortable 2
No response 0

4 3
68 0
2 93
26 0
0 3
33 -
20 -
28 -
4 -
11 -
4 -
4 17
54 57
24 20
13 7
2 0
2 0

[(113 vs 93, p<<.005 (95% CI 9.2-29.8)]. There were no
statistically significant differences between faculty and
student scores on Items 1, 5, 7, and 12. Faculty scored
higher than students on the remaining eight items, and
these differences were statistically significant.

DISCUSSION

Based on our search of the MEDLINE database in
March 2017, this is the first documented validation of
a test of competency in EBM in pharmacy students. It
was modified based on the expected skill set of pharma-
cists. We replicated Ramos and colleagues’ measures for

Table 4. Results of Reliability and Validation Studies

validation.'? For any instances in which we were unable
to elicit the exact testing procedure utilized by Ramos and
colleagues, we based our reference range for acceptable
results on published literature. The Pharm Fresno is likely
suited to small groups, as it was cumbersome to score the
large number of responses even with a team of five in-
dividuals familiar with the rubric. The Pharm Fresno
meets the criteria for a Level 1 Instrument to measure
competency in EBM, as described by the 2006 systematic
review.!! Specifically, we established inter-rater reliabil-
ity, used objective outcome measures, and used three or
more types of established validity tests. The greatest

Cronbach’s alpha  Item-Total Correlation

Point Biserial®

Item Difficulty(%)  Not Evident, n (%)

Item 1 - 0.33
Item 2 - 0.50
Item 3 - 0.41
Item 4 - 0.35
Item 5 - 0.40
Item 6 - 0.42
Item 7 - 0.38
Item 8 - 0.38
Item 9 - 0.38
Item 10 - 0.25
Item 11 - 0.28
Item 12 - 0.26
All Ttems 0.71 -

0.12° 59 1(1)
0.47 26 12 (10)
0.32 60 2 (1.7)
0.24 24 3(2.5)
0.51 9 9 (7.5)
0.53 43 22 (18.3)
0.48 54 22 (18.3)
0.50 14 64 (53.3)
0.33 46 28 (23.3)
0.25 23 30 (25)
0.27 17 40 (33.3)
0.38 0 15 (12.5)

2All correlations are significant at the 0.1 level (2-tailed) unless otherwise specified

®Correlation is significant at the 0.5 level (2-tailed)
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Table 5. Construct Validity

Students Faculty p value
Mean score® 93 113 <.005
% Passing”
Item 1 57 67 33
Item 2 20 43 .01
Item 3 56 77 .04
Item 4 19 40 .02
Item 5 9 10 .86
Item 6 38 63 .01
Item 7 56 50 .59
Item 8 9 30 .004
Item 9 36 80 .00002
Item 10 19 37 .046
Item 11 10 40 .0002
Item 12 0 0 n/a

dCompared with 7 test
PCompared with chi square

strengths are the inclusion of a published randomized
controlled trial as a way of assessing actual skills in
EBM, and utilizing open-ended test items. However, this
proved to be very difficult in the population tested.

The Pharm Fresno was determined to be a reliable in-
strument based on Cronbach’s alpha and the item-total cor-
relation measures. Inter-rater reliability, as measured by the
intra-class coefficient, was high. Further, the researchers
worked closely together on scoring a sample of the re-
sponses and refining the rubrics. It is reasonable to conclude
the agreement between reviewers would be high among the
rest of the sample. The Pharm Fresno in the current form
was challenging for the participants we included in the
validation set, including faculty. This is likely due to several
factors. First, Ramos and colleagues validated the Fresno
test in Fresno University medical residents and faculty
members, and used a self-identified group of experts in
evidence-based medicine. The original cohort likely was
exposed to some of the basic precepts or application in
earlier training and prior to taking the Fresno test. We val-
idated the Pharm Fresno in pharmacy students and a sample
of pharmacy practice faculty. As pharmacy practice faculty
ourselves, we are most interested in the use of an instrument
such as this in pharmacy students. This cohort of pharmacy
practice faculty members included some who self-reported
intermediate and advanced competence levels. Lower
scores in our research may reflect a lower baseline knowl-
edge of EBM of our participants compared to Ramos and
colleagues. Second, we placed a time limit on completing
the test. It is unclear if Ramos and colleagues limited time
for participants to complete the instrument during its vali-
dation, although another publication states the original
Fresno test was allotted 60 minutes.'*

The time limit may partially explain why no partici-
pants earned passing scores on Item 12. It was the last item
on our timed exam. This new item requested an answer to
the clinical question, a concise summary of the clinical trial
and included four domains: population, interventions/com-
parator, outcomes/results, and application. Only 60 min-
utes were allotted for the test in the present study. If the
original Fresno was allotted 60 minutes and we allotted the
same amount of time for a longer test, it is unsurprising that
no participants were able pass this item. Fifty-three percent
of participants earned a passing score on the single appli-
cation domain, but this alone was not enough to pass Item
12 based on the criteria we set. Alternatively, the difficulty
of Item 12 may indicate weakness in the application step of
EBM in the participants we studied, and some participants
may benefit from further training. It may be worth sepa-
rating the two constructs of summary and application in
Item 12 on future versions of this instrument, increasing the
time allotment, or removing the trial summary.

There was no statistically significant difference be-
tween faculty’s and students’ scores on items 1, 5, 7, and
12. Item 1 was one of the easiest items, and Items 5 and 12
were among the most challenging, so these questions
were not able to discern between faculty and students.
Item 7 was only of moderate difficulty, so it is unclear
why it was unable to distinguish between faculty and
students. This item was related to the concept of statistical
significance. Participants were able to identify statisti-
cally significant differences, but were unable to provide
two examples of information they used to determine this.
A p value of <.05 was one acceptable response, but par-
ticipants rarely discussed the use of confidence intervals.

This research was subject to several limitations. First,
we had chosen to adapt an existing tool rather than create
anew tool suited for pharmacy students. We had previously
considered this to be a strength. A systematic review of the
literature identified it as being one of the many instruments
available that assessed all four steps of the EBM process,
and one that had psychometric properties to support its val-
idation.'! Further, the Fresno test has been used for phar-
macy students but never validated.”* However, conducting
this research has revealed several drawbacks of the original
instrument. To be considered “excellent,” responses must be
several statements long. These opened-ended questions take
much longer to score, which makes the tool better suited for
small groups. Items designed with short answer responses
might be easier to score and better suited for medium to large
groups. We had maintained a similar scoring structure as the
original instrument. However, the difference between
a “strong” response and a “limited” response is quite large.
A competency level between these two, such as “average”
may be warranted. Another drawback of the original tool
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is the competency level of “not evident.” This means that
a participant who did not respond at all and a participant who
responded but did not meet criteria for “limited” earned the
same score. While this may seem reasonable, it precluded
the ability to determine how many participants completed
the tests, which is a second limitation of our work. A third
limitation of our research is that we did not utilize a group of
self-identified experts as did the authors of the original
Fresno. The issues with this are discussed above. Fourth,
we only replicated the analysis of the original test rather than
conducting exploratory and confirmatory factor analysis.
Further, we used a sample of convenience rather than de-
termining a target sample size to achieve statistically signif-
icant results.

Based on our literature search conducted in March
2017, Gardner and colleagues®® are the only researchers
to publish on use of the Fresno to measure skill in EBM
in pharmacy students. To assess their elective course, the
authors used seven of the original 12 Fresno test questions.
They omitted mathematical calculations and diagnosis/
prognosis questions, but kept the clinical scenario and scor-
ing rubric the same. Using a pre/post-test study design, they
found that mean composite scores on the Fresno in-
creased significantly in both cohorts of their elective of-
fering: pre=60.1 and post=95.9 for cohort 1; pre=93.7
and post=122.0 for cohort 2. They used the results of the
Fresno for cohort 1 to make changes to their course and
improve student learning during cohort 2. We feel that the
validated Pharm Fresno could similarly be used by faculty at
academic pharmacy institutions to assess changes in EBM
skill and EBM-related teaching activities.

Several adaptations and validations of the original
Fresno have been published for use in different subgroups
within medicine, including pediatrics,?' psychiatry,*?
and medical students in Malaysia.*®> The Fresno also has
been translated into Spanish,”* and an adapted version
has been translated into Brazilian-Portuguese.?> There
have been several adaptations of the original Fresno to
other health disciplines.?**® We did not identify any
adaptations of the Fresno to pharmacy.

McCluskey and Bishop?® adapted the Fresno to oc-
cupational therapy (OT). Similar to our methods, they
wrote new clinical scenarios, eliminated the diagnosis
and prognosis calculations, and revised the rubric to in-
clude examples of what constituted an excellent, strong,
limited, or not evident response for each item. Two fac-
ulty with expert EBM knowledge scored their responses.
Their IRR was .91 (95% CI, .69-.98), consistent with our
IRR of .95 (95% CI, .85-.98). Their internal consistency
was Cronbach’s alpha=.74 (moderate), also consistent
with our finding of Cronbach’s alpha of .71. They did
not determine discriminative validity as in the current

study, but they did measure responsiveness to change.
They found that participants’ scores increased by an av-
erage of 20.6 points after an EBM educational interven-
tion. McCluskey and Bishop considered a 10% change on
the adapted Fresno educationally important.

Tilson and colleagues®’ validated a modified Fresno
for physical therapists. In their version, the calculation-
type question point values were decreased, and the nega-
tive predictive value calculation was changed to p value/
alphainterpretation. Asin our study, the authors used a con-
venience sample made up of physical therapy (PT) students
(novice to intermediate-level knowledge) and EBM-expert
PT faculty. Two independent, blinded reviewers scored the
test. Consistent with our results, their IRR was .91 (95%
Cl, .87-.94). Their internal consistency (Cronbach’s alpha)
= .78. Their absolute difference in mean score between
novice and expert was 56.2 points (24.2%). However, the
weighting of items was different than in our study, so it is
difficult to compare the absolute total score of their in-
strument to ours. Their item discrimination was accept-
able (>.2) for all items except item 9. Like us, the author
acknowledged that using the rubric required extensive
training, and administering and scoring the exam was
time-intensive.

Lewis and colleagues®® focused on modifying the
Fresno for health discipline students (novice level). They
kept the original first seven items, and adapted items 8-12
to de-emphasize statistical calculations and focus more on
interpretation of statistical results. They added knowledge
of levels of evidence. Like the other adaptations, the au-
thors rewrote scenarios to be applicable to the following
health disciplines: physiotherapy, PT, OT, podiatry, and
human movement. Because Lewis and colleagues wanted
their adaptation to be relatively fast to take and easy to
score, they made their revised questions short answer,
true/false, and multiple choice. During development,
their instrument was reviewed by three content experts
and two novice students, with three rounds of review. Their
instrument focused on Ask, Acquire, and Appraise, but not
Apply. Unlike ours and other adaptations that had a comple-
tion time of around 60 minutes, their average completion
time was 10 minutes. A total of seven out of 10 items
showed statistically significant differences between stu-
dents who had been exposed to EBM teaching vs those
who had not been exposed. Difficulty ranged from 15%
to 26% (question 8a/b) to 84%. They reported an overall
IRR of.97. The use of short answer, true/false, and multiple
choice questions by Lewis and colleagues made their in-
strument faster to complete and score, compared to other
adaptations.

Lizorando and colleagues® validated the Adapted
Fresno® to speech pathologists, social workers, and
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dietitians/nutritionists. They used a panel of four experts
of different disciplines to content-validate the instrument.
New clinical scenarios were developed. Most of their
questions were consistent with the original Fresno, but
they revised three questions (1, 2, and 4) and revised the
rubric. Four raters scored the tests of respondents. Similar
to our scoring method, the raters first scored a sample of
tests and discussed any differences, and then indepen-
dently scored the remaining tests. They found an IRR of
.93, .83, and .92 for speech pathology, social work, and
dietitian/nutrition, respectively. Their Cronbach’s alpha
was .71, .68, and .74 for speech pathology, social work,
and dietitian/nutrition, respectively. IRR and internal
consistency were similar to our results.

Most of the adaptations of the Fresno to other health
disciplines have used methods similar to our study. The
Pharm Fresno is unique in that it incorporated a clinical
trial into the instrument and added a summary of the clin-
ical trial. A common barrier that we and other authors
have reported is the time needed to administer and score
the instrument when open-ended responses are required.
One potential area for future research would be to use
methods similar to Lewis and colleagues,”® and make
the questions short answer, true/false, and multiple
choice. While this would make it difficult to use the same
test multiple times, creation of a template that could be
revised when new questions are needed is possible.

Future research will focus on refining the instrument
to further improve the internal consistency, and validating
another clinical scenario and related randomized con-
trolled trial. Validating this instrument in pharmacy res-
idents would be useful. Although at least one study
compared self-assessment of skills in EBM to measure-
ment with the Fresno® and found a poor correlation, our
literature search did not identify any studies which looked
at a comparison of two validated, objective measures of
skills in applying the EBM process. A validation of the
Berlin questionnaire'® and the ACE tool'* in pharmacy
students or residents is warranted.

CONCLUSION

The Pharm Fresno is a reliable and valid test to assess
the competence of EBM in pharmacy students. We hope
this will be a catalyst for the creation and validation of other
tools to evaluate competence in EBM in pharmacists.
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