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Objective. To assess the effectiveness of a longitudinal evidence-based medicine (EBM) curriculum to
improve pharmacy resident knowledge and skills in evidence-based practice as measured by the Fresno
Test.
Methods. Residency program director and clinical pharmacist preceptors in a community teaching
hospital developed a longitudinal EBM curriculum for a postgraduate year one (PGY1) pharmacy
practice residency. The program was offered as a yearlong series of 1-hour meetings to train residents
in evidence-based practice. A pre/post study design was used to evaluate the program. The full 12-item
Fresno Test was used to measure specific EBP skills: Ask, Acquire, Appraise, Apply and Assess.
Pre/post composite and item mean scores were compared using Student’s paired t-test.
Results. Forty-three residents completed pre- and post-Fresno Test evaluations between 2008 and 2014
with a mean increase in pre- and post-training scores from 125.9 (SD 32.9) to 138.5 (SD 33.6), p5.02.
Conclusion. A longitudinal training program in EBM in a pharmacy residency demonstrated improve-
ment in core evidence-based practice abilities as measured by the Fresno Test.
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INTRODUCTION
Evidenced-based practice (EBP) is an integrative

approach to patient care requiring specific knowledge
skills and abilities to maximize patient benefit by making
decisions using the best available, relevant, and valid ev-
idence. Cook and colleagues first described a five-step
model for EBP in 1992.1 Themodel was further described
in a consensus statement developed at the 2003 Confer-
ence of Evidence-Based Health Care Teachers and De-
velopers and published as the Sicily statement on
evidence-based practice in 2005. The Sicily statement
specifies five abilities: formulate an answerable question
(Ask), retrieve the best evidence (Acquire), appraise the
evidence for validity (Appraise), determine relevance and
applicability (Assess), and apply the evidence to a patient
and evaluate the impact (Apply).2

Principles of evidenced-based practice are used in all
the steps of the Pharmacists’ Patient Care Process (PPCP)
publishedbyTheJointCommissionofPharmacyPractitioners

in 2014.3 The Accreditation Council for Pharmacy Edu-
cation adopted the PPCP as a key element in the curricu-
lum design, delivery, and oversight standard in 2015.4

The five evidence-based practice abilities are woven into
the Center for the Advancement of Pharmacy Education
(CAPE) educational outcomes and pharmacists are ex-
pected to enter practice with the ability to use the best
evidence to maximize the benefit of medications for their
patients.5 The American Society of Health System Phar-
macists incorporated EBP abilities into the criteria for
three out of four required PGY1 pharmacy residency
competency areas: Patient Care, Advancing Practice
and Improving Care and Teaching, Education and Dis-
semination of Knowledge.6 Evidence-based practice
competes with the anecdotal practice of medicine in busy
clinical settings where postgraduate pharmacy training is
conducted.7

A wide variety of approaches have been studied for
the instruction of EBP within health professions and
across the educational continuum from undergraduate to
postgraduate continuing medical education. Strategies
shown to be effective in the postgraduate setting include
journal clubs, targetedquestion training, online instruction,
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and longitudinal curricula.8-11 Behavior change requires
interactive and clinically integrated teaching and learning
activities.12 Contextual factors including accountability,
social support, learning culture and resource availability
have been shown to impact educational outcomes.13

Objective assessment of EBP skills is necessary to
measure instructional effectiveness. Multiple validated
measurement instruments exist for EBP.14 The FresnoTest
was developed to assess EBP skill development in family
medicine residents and has been extensively validated in
postgraduate trainees.15 The test has been used in studies
evaluating EBP in pharmacy students.16 Composed of 12
items in open-ended, free-text questions, fill-in-the-blank
questions and calculations related to two pediatric scenar-
ios, the test is scored out of a total of 212 points. Taken in
one30-minute sitting, the test is scoredusinga standardized
rubric with specific categories (not-evident, minimal and/
or limited, strong, excellent) including examples to im-
prove rating on each item. Questions align with the five
EBP domains demonstrating high inter rater reliability us-
ing multiple graders as well as the ability to discriminate
performance between expert and lower competence
levels.15,17 The testwas developed as a pass-fail instrument
with the midpoint established as the threshold for each
item. However interpretation of competence ultimately re-
lies on expert opinion. Methods to assess attitudes and
behaviors toward EBP exist but are less well validated.

EBP practice mastery is a core postgraduate educa-
tional objective across health professions and is consistently
promoted as a strategy to sustain lifelong learning.6,10 In
their experience as postgraduate clinical instructors, the
study investigatorshave found that theEBPskills of entering
PGY1pharmacy residents are inconsistent. PGY1pharmacy
practice residents entering EBP skills and abilities have not
been described using a validated test of evidence-based
medicine. Pharmacy practice residency programs have long
included EBP skills as core-learning objectives; however,
the effectiveness of these strategies has not been described
using a validated test of EBM. Significant barriers to EBP
including ever-increasing amounts of medical literature and
conflicting evidence and time pressures on practice under-
score the importance of delivering effective EBP instruction
to pharmacy residents.18,7

The aim of this study was to evaluate the effective-
ness of a longitudinal clinically integrated EBP curricu-
lum to improve PGY1 resident performance on the
validated Fresno Test of evidence-based medicine.

METHODS
Cone Health is an 869-bed community health sys-

tem. Its flagship institution, Moses Cone Hospital, has
conducted an American Society of Health-System

Pharmacy accredited Post Graduate Year 1 (PGY1) res-
idency program since 1968. Instruction in EBP has been
incorporated into both required and elective rotations in
the form of journal clubs, patient discussions, required
topic discussions and case presentations for many
years. Residents’ progression through this instruction
varies based on rotation schedule. In 2007, the Resi-
dency Advisory Committee (RAC) responded to resi-
dents’ feedback regarding this lack of organization and
began to evaluate the instruction of EBP within the pro-
gram. Required and elective rotations were surveyed to
identify current instructional components. Residents
and preceptors identified existing active learning strat-
egies including presentations and journal clubs as ef-
fective instructional methods. A literature review was
conducted to identify best practices in EBP and its in-
struction. Guyatt’s Users Guide to the Medical Litera-
ture and Slawson and Shaughnessy’s Information
Mastery approach to EBP were identified and used to
form core instructional content.18-22

One clinical staff pharmacist and the residency pro-
gram director developed a clinically integrated longitudinal
EBM curriculum with interactive classroom components
and multiple presentations. Mixed instructional methods
was used because of the differing entering competence in
EBMknowledge andEBP skills. A clinical staff pharmacist
coordinated the program. A clinical coordinator delivered
the statistics sessions. Application assignments were men-
tored and evaluated by pharmacist preceptors considered
subject matter experts in the topic chosen by the resident.
The required curriculumwas first implemented for the 2009
residency class.

The curriculum focused on developing knowledge
and skills in the five EBP steps. A series of knowledge-
based interactive seminars during orientation launched
the program followed by weekly 1-hour meetings
throughout the entire residency year. Seminars focused
on review of EBMconcepts including statisticalmethods,
search strategies, and evidence appraisal. Two follow-up
seminars were scheduled later in the year to reinforce
skills in assessing validity and relevance in the context
of real life practice and delivering continuing education.
EBP skills were developed in the context of a series of
increasingly complex presentation assignments. In 2010,
based on resident feedback, four resident-delivered sta-
tistics seminars were added. Table 1 describes the content
and timing of each curricular component and theEBP step
instructed.

The first skills training was a multistage assignment
completed during the first quarter of the residency. In
stage one, residents had two weeks to identify a single
piece of patient-oriented evidence thatmatters (POEM) in
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Table 1. Cone Health’s 2015 Evidence-Based Medicine Curriculum

Session Title (Presenter): Topic Covered Allocated Time Timing EBP Domain

Introduction to Information Mastery (Preceptor led):
Translating EBM to practice including asking good
questions using Patient-Intervention-Comparison-
Outcome (PICO) format.

1h July Ask, Acquire, Appraise

Statistics Part 1 & 2 (Preceptor led): Study design, and
statistical concepts of validity, magnitude, and
significance.

2 x 1h July Appraise

Application of Information Mastery (Preceptor led):
Focused review on relevance and finding the
information that matters to your patients.

1h July Appraise

How to Find the Evidence (Resident self-guided team
exercise): Review evidence-based tools available
through the local medical library.

1h July Ask, Acquire

POEM Presentation (Resident delivered
presentation): Identify and review a single article,
includes case application and an active learning
strategy.

10 min Q1 All steps

Clinical Question for Quality Team (Resident
delivered presentation): Question supplied by
pharmacy quality team, team assigned based on
resident interest.

10 min Q1 Acquire, Appraise, Apply

How to Deliver Effective Continuing Education
(Preceptor led): Emphasis on active learning
strategies/including demonstration of strategies.

1h Q1 Apply, Assess

Topic (Resident delivered presentation) evidence-
based review on therapeutic topic of resident’s
choice.

15 min Q2 All steps

“Clinical Jazz” (Preceptor led): Integrating evidence-
based medicine, information mastery with practice
experiences.

1h Q2 Apply, Assess

Case (Resident delivered presentation): Patient case
presentation.

15 min Q3 All steps

Continuing Education (Resident delivered
presentation): Accredited Continuing Education,
use of active learning strategies required.

50 min Q3-4 All steps

Statistics Case (Resident delivered presentation)
practical application of statistical concepts,
including the power of the number needed to treat,
use of case reports, predictive value and application
of the odds ratio.

20 min Q3 Assess

Abbreviations: EBP5Evidence-based practice; *Q15quarter one; Q25quarter two; Q35quarter three; Q45quarter four
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a practice area of personal interest. POEM identification
immersed residents in the challenge of finding the evidence
and the need for good questions. In stage two, the residents
had four weeks to appraise the evidence and develop a
10-minute presentation using the patient, intervention,
comparison, outcome (PICO) question format as a frame-
work for application of the evidence to a patient case.
Residents received formative feedback on this presenta-
tion from an assigned mentor with expertise in the topic
chosen by the resident. In the final stage, the presenta-
tion was delivered to an audience of clinical pharma-
cists. Formative feedback was given on both presentation
content and delivery. This initial assignment set clear ex-
pectations for the application of EBM knowledge to
practice within the curriculumand to clinical practice. Fur-
ther skill practice was achieved through three additional
presentations of increasing complexity. Residents re-
ceived formative and summative feedback on quality
of the literature chosen, article review, presentation
and teaching skills using a standard rubric for all pre-
sentation assignments.

To assess the curricular effectiveness, a retrospective
cross-sectional before-after study was completed in 2016.
Residents completed the Fresno Test in week 1 and during
the last month of the residency. Clinical staff pharmacists
and residency program directors (six individuals whowere
involved in curricular instruction) scored the residents’
Fresno Test using the grading rubric developed for the test.
Graders were blinded to the test taker identity and did not
grade pre- andpost-tests from the same resident. Structured
interview feedback was obtained annually from the resi-
dents and preceptors. Residents completing both pre-and
post-evaluations between July 2008 and June 2014 were
included and used as their own control. The Cone Health
Institute Review Board approved this study.

The effectiveness of the EBM curriculum was mea-
sured using difference in total pre- and post-training
Fresno Test scores as the primary outcome. Unadjusted

comparison of total Fresno Test pre- and post-test scores
and subcores by EBP domain was conducted using Stu-
dent’s paired t-test. Adjusted comparison of the pre- and
post-test scores was conducted using a generalized esti-
mating equation regression model. This model adjusted
for the within-resident repeated measures of test scores,
along with test year and test grader. Additionally, within-
resident differences in pre- and post-test scores were com-
paredacross pre-test score quartiles using linear regression.
No sample size calculation was performed because all res-
idents participated. Stata version 12.1 (StataCorp LLC,
CollegeStation, TX)was used for data analysis.An a priori
p,.05 was considered significant.

RESULTS
Forty-three residents completed pre- andpost-training

Fresno Test assessment between the years 2009 and 2014.
The mean Fresno Test score increased from 125.9 (SD
32.9) pre-training to 138.5 (SD 33.6) post-training,
p5.02 in an unadjusted comparison using a paired t-test.
The adjustedmean values for pre- and post-training Fresno
Test scores were 124.2 and 140.0 respectively, p5.001 in
the generalized estimating equationmodel, which adjusted
for repeated-measure, grader, and test year (Table 2). The
total possible score on the assessment was 212 points.

Numeric improvement was seen in all EBP skills
measured by the Fresno Test: forming questions in PICO
format (Ask), search strategies (Acquire), validity assess-
ment (Appraise), study design (Apply) and calculations
(Assess). Statistically significant improvement was seen
in theAssess subscore in both the unadjusted and adjusted
comparisons (13.9 [SD 10.4] to 20.4 [SD 10.0], p5.001
and 14.8 to 22.1, p,.001, respectively) (Table 2).

DISCUSSION
The impact of a longitudinal EBM curriculum over

multiple years in a PGY1 pharmacy residency using the
full 12-item Fresno Test was measured. Overall, EBM

Table 2. Fresno Test Pre-test and Post-test Scores and Subscores as Measured and Adjusted for Covariates of Repeated Measure,
Grader, and Year

Measured Values Values Adjusted for Covariates

Pre-Test Post-Test Pre-Test Post-Test

M (SD) M (SD) p M (SD) M (SD) p

Total Score 125.9 (32.9) 138.5 (33.6) .02 124.2 (37.4) 140.0 (40.8) .001
Subscores (Fresno Test Questions)
Ask (1) 15.8 (5.0) 16.7 (4.2) .25 16.5 (5.4) 17.8 (5.9) .10
Acquire (2-4) 33.5 (10.3) 35.6 (9.0) .30 30.7 (11.7) 33.1 (12.9) .19
Apply (10-12) 16.9 (5.7) 19.0 (6.8) .09 17.5 (8.0) 20.1 (8.7) .04
Appraise (5-7) 45.9 (14.7) 46.7 (16.4) .78 44.2 (19.6) 46.3 (21.4) .44
Assess (8-9) 13.9 (10.4) 20.4 (10.0) .001 14.8 (11.7) 22.1 (12.8) ,.001
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knowledge and EBP skills as assessed by the Fresno Test
increased over the 12-month residency program. When
evaluating the unadjusted individual aspects of EBP, sig-
nificant improvement was seen only in the EBP ability to
assess relevance and applicability (Assess) as demon-
strated on the Fresno Test by calculating number needed
to treat. The multivariate analysis also demonstrated a sig-
nificant improvement in EBP ability Apply as demon-
strated on the Fresno Test by determining which study
design was appropriate for specific applications (Table 2).
Qualitatively, the presentations delivered over the course
of the curriculum improved consistently for all residents
from the initial POEM assignment to the final case presen-
tation delivered in the spring. Over the course of this pro-
gram, resident and preceptor feedback were aligned and
positive. Annual structured interview feedback indicated
that the program was effective at training EBP skills and
was well-received by the residents and mentors. The lon-
gitudinal EBM curriculum had a meaningful positive im-
pact on resident satisfaction in the training program.

The Center for the Advancement of Pharmacy Edu-
cation (CAPE) 2013 Educational Outcomes describes
EBM knowledge in its first domain “Foundational Knowl-
edge” and EBP in the third domain “Approach to Patient
Care.” Pharmacists are expected to enter practice with the
ability to “develop, integrate and apply knowledge from
the foundational sciences to evaluate the scientific litera-
ture” (CAPE 1.1) and “identify problems; explore and pri-
oritize potential strategies and design, implement, and
evaluate a viable solution” (CAPE 3.1).5 From this foun-
dation, the American Society of Health-Systems Pharma-
cists (ASHP) Post Graduate Year One (PGY1) Residency
Competency Areas, Goals and Objectives (2014) incorpo-
rate the concept of “evidenced-based” in the criteria for
three out of four required competency areas: Patient Care,
Advancing Practice and Improving Care and Teaching,
Education andDissemination ofKnowledge. For example,
objective R1.1.5 specifies that therapeutic goals should be
evidence-based.6Multiple reviews have been published on
the instruction of EBP in the health professions suggesting
that effective instruction of EBP abilities is possible and
has an impact on practice.10,23 Pharmacy school courses
that effectively instruct EBP knowledge and skills have
been described.16,24,25 Despite agreement that EBM is
a foundational knowledge and skill, the anecdotal practice
of medicine still exists in busy clinical settings, putting
pressure on the daily application of EBP.7 To our knowl-
edge, this is thefirst study to describe the instructionofEBP
in the postgraduate pharmacy residency setting.

While EBP instruction has been shown to be effec-
tive in postgraduatemedical training, studies suggest EBP
knowledge and skills deteriorate over time.10,26 This

study demonstrated improvement in EBP knowledge
and skills over a 12-month period.While there is no pass-
ing Fresno Test score, the entering cohorts’ scores mea-
sured higher than the medical residents tested in
validation samples and in more recent studies, suggest-
ing that expectations for postgraduate EBP training in
pharmacy are higher than for other health profes-
sions.8,17,27 The study investigators saw a spectrum of
entering EBP resident competencies confirming their
design phase perception of variability in entry EBP
skills. This finding confirms the need for introductory
knowledge-based EBM seminars in a postgraduate phar-
macy EBP curriculum. While the results of this study
demonstrate an improvement in overall Fresno Test per-
formance, there is a need for more studies both on how to
best optimize the impact of EBP training across the
scope of residents entering competency and how to eval-
uate the impact of EBP training on EBP skills beyond the
PGY1 residency year.

This studyhas several limitations. The pre-post study
design’s lack of randomization and a control group leads
to questions of the true effectiveness of the intervention to
improve EBP skills. The lack of a control group limits the
measurement of the intervention in residents especially
with variable entering Fresno Test scores. To explore this
relationship, pre-training scores were stratified by quar-
tile. Significant improvement in post-training scores was
seen for the two lowest pre-test quartiles, by 42.2 and 24.6
points, respectively, p,.001 and p5.005 by linear regres-
sion (Figure 1). For residents with pre-training scores in
the upper quartiles, no significant change was noted. The
impact of the intervention is further confounded by the
fact that while the EBM curriculum is required and ses-
sion attendance is excellent, pharmacy residents’ training
in EBP also occurs during rotation activities, which are
variable by design based on resident interest and sched-
uling. Each resident’s unique training experience was not
explored in this analysis. The residency program also in-
cludes a required research curriculumnot described in this
study, which may have further influenced this outcome.
The external validity of the results must also be consid-
ered due to the selective nature of the PGY1 residency
program. Multiple contextual factors have been shown to
affect the EBP learning environment, including the role of
the learner, accountability, presence of social support,
learning culture and resource availability.13 This study
did not control for these factors so the possibility that their
presence confounds the effect of the intervention on EBP
skills cannot be excluded. Formal assessment of learning
environment should be considered as a part of further
study of EBP educational interventions especially for ef-
forts targeting programmatic change in EBP curriculum.
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Treatment effect was measured using the Fresno Test
graded bymultiple EBM instructors directly involvedwith
the delivery of the curriculum. By design, graders were
blinded to test taker identity and did not grade pre- and
post-test pairs. However, the possibility of grader bias is
not excluded. The possible influence of confounders in
a multivariable analysis considering repeated measures,
year and grader, which maintained statistical significance
between the pre- and post-test scores was explored. Com-
pared with other tests of EBM, the Fresno Test is the best
studied with the strongest tests of validity and high inter-
rater reliability.15 While the Fresno Test has been used to
measure pharmacists’ EBM skills, the test is not validated
in a cohort of pharmacists. The short answer essay format
makes results dependent on test taker effort, which may
have had a disproportionate impact on the post-test score
due to the lowstakes associatedwith thefinal assessment in
the resident curriculum. The Fresno Test in its full original
form was used with the pediatric clinical cases. Appraise
and apply domains of EBP are assessed most extensively
by the Fresno Test. However, the practice of pharmacy
requires the use of EBP components across all areas espe-
cially ask and acquire. Gander and colleagues observed
that the Fresno Test may not suitably assess the EBP do-
main of acquire.16 Further study of EBP training for phar-
macists may benefit from adapting the Fresno Test case
scenarios to include pharmacotherapy specific cases and
development of an expanded rubric that more robustly
measures skills in the ask and acquire domains.

CONCLUSION
A longitudinal EBM curriculum is an effective

method to improve the knowledge and application of
evidence-based practice in a PGY1 pharmacy practice

residency as measured by the Fresno Test. Results sug-
gest that the Fresno Test can be used to assess knowledge
and skills in a postgraduate pharmacy cohort. Opportu-
nity exists for further development and validation of
assessment tools for EBM knowledge and EBP skills
in a cohort of pharmacists who use all EBP domains
extensively. EBP instruction is an integral part of post-
graduate pharmacy residency training and it bears fur-
ther investigation with regards to how best to train
pharmacists for the lifelong application of these skills.

ACKNOWLEDGMENTS
The authors would like to thank participating resi-

dents and preceptors as well as Drs. Shaughnessy and
Slawson for EBP instruction.

REFERENCES
1. Cook DJ, Jaeschke R, Guyatt GH. Critical appraisal of therapeutic

interventions in the intensive care unit: human monoclonal antibody

treatment in sepsis. J Intensive Care Med. 1992;7(6):275-282.
2. Dawes M, Summerskill W, Glasziou P, et al. Sicily statement on

evidence-based practice. BMC Med Ed. 2005;5(1):1.
3. American College of Clinical Pharmacy. Standards of practice for

clinical pharmacists. Pharmacotherapy. 2014;34(8):794-797.
4. Accreditation Council for Pharmacy Education. Accreditation

standards and key elements for the professional program in pharmacy

leading to the doctor of pharmacy degree. Standards 2016. https://

www.acpe-accredit.org/pdf/Standards2016FINAL.pdf. Accessed

March 8, 2017.
5. Medina M, Plaza C, Stowe C, et al. Center for the Advancement of

Pharmacy Education 2013 Educational Outcomes. Am J Pharm Educ.

2013;77(8):Article 162.
6. American Society of Health-System Pharmacists. Required and

elective educational competency areas, goals, and objectives for the

postgraduate year one (PGY1) pharmacy residency standard. https://

www.ashp.org/Professional-Development/Residency-Information/

Figure 1. Within-subject Difference in Fresno test of Evidence Based Medicine Pre-test and Post-test scores, by Pre-test Score
Quartile.

American Journal of Pharmaceutical Education 2018; 82 (5) Article 6294.

422

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

https://www.acpe-accredit.org/pdf/Standards2016FINAL.pdf
https://www.acpe-accredit.org/pdf/Standards2016FINAL.pdf
https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/PGY1-Competency-Areas
https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/PGY1-Competency-Areas
http://www.ajpe.org


Residency-Program-Directors/Residency-Accreditation/PGY1-
Competency-Areas. Accessed March 8, 2017.
7. Ioannidis JP. Evidence-based medicine has been hijacked: a report
to David Sackett. J Clin Epi. 2016;73:82-86.
8. Mohr NM, Stoltze AJ, Harland KK, Van Heukelom JN, Hogrefe
CP, Ahmed A. An evidence-based medicine curriculum implemented
in journal club improves resident performance on the Fresno test.
J Emerg Med. 2015;48(2):222-229.
9. Horsley T, O’Neill J, McGowan J, Perrier L, Kane G, Campbell C.
Interventions to improve question formulation in professional practice and
self-directed learning. Cochrane Database Syst Rev. 2010;5:CD007335.
10. Young T, Rohwer A, Volmink J, Clarke M. What are the effects
of teaching evidence-based health care (EBHC)? Overview of
systematic reviews. PloS one. 2014;9(1):e86706.
11. Shaughnessy AF, Gupta PS, Erlich DR, Slawson DC. Ability of
an information mastery curriculum to improve residents’ skills and
attitudes. Fam Med. 2012;44(4):259-264.
12. Khan KS, Coomarasamy A. A hierarchy of effective teaching
and learning to acquire competence in evidenced-based medicine.
BMC Med Educ. 2006;6:59.
13. Mi M, Moseley JL, Green ML. An instrument to characterize the
environment for residents’ evidence-based medicine learning and
practice. Fam Med. 2012;44(2):98-104.
14. Shaneyfelt T, Baum KD, Bell D, et al. Instruments for evaluating
education in evidence-based practice: a systematic review. JAMA.
2006;296(9):1116-1127.
15. Thomas RE, Kreptul D. Systematic review of evidence-based
medicine tests. Fam Med. 2015;47(2):101-117.
16. Gardner A, Lahoz MR, Bond I, Levin L. Assessing the
effectiveness of an evidence-based practice pharmacology course
using the Fresno test. Am J Pharm Educ. 2016;80(7):Article 123.
17. Ramos KD, Schafer S, Tracz SM. Validation of the Fresno test of
competence in evidence based medicine. BMJ. 2003;326(7384):319-321.

18. Force RW. Evidence-based medicine and information mastery:
application for acute gastrointestinal conditions. Pharmacotherapy.
2003;23(10 Pt 2):61s-67s.
19. Guyatt GH, Sackett DL, Cook DJ. Users’ guides to the medical
literature. II. How to use an article about therapy or prevention. B.
What were the results and will they help me in caring for my patients?
JAMA. 1994;271(1):59-63.
20. Slawson DC, Shaughnessy AF. Teaching information mastery:
the case of baby Jeff and the importance of Bayes’ theorem. Fam
Med. 2002;34(2):140-142.
21. Slawson DC, Shaughnessy AF. Becoming an information
master: using POEMs to change practice with confidence. Patient-
oriented evidence that matters. J Fam Pract. 2000;49(1):63-67.
22. Hurwitz SR, Slawson DC. Should we be teaching information
management instead of evidence-based medicine? Clin Orthop Relat
Res. 2010;468(10):2633-2639.
23. Coomarasamy A, Khan KS. What is the evidence that
postgraduate teaching in evidence based medicine changes anything?
A systematic review. BMJ. 2004;329(7473):1017.
24. de Sousa IC, de Lima David JP, Noblat Lde A. A drug
information center module to train pharmacy students in evidence-
based practice. Am J Pharm Educ. 2013;77(4):Article 80.
25. Cheng JW. A cardiovascular pharmacotherapy elective course
to enhance pharmacy students’ literature evaluation skills and
ability to apply clinical evidence. Am J Pharm Educ. 2012;76(7):
Article 137.
26. Horsley T, Hyde C, Santesso N, Parkes J, Milne R, Stewart R.
Teaching critical appraisal skills in healthcare settings. Cochrane
Database Syst Rev. 2011(11):CD001270.
27. Smith AB, Semler L, Rehman EA, et al. A cross-sectional study
of medical student knowledge of evidence-based medicine as
measured by the Fresno test of evidence-based medicine. J Emerg
Med. 2016;50(5):759-764.

American Journal of Pharmaceutical Education 2018; 82 (5) Article 6294.

423

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/PGY1-Competency-Areas
https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/PGY1-Competency-Areas
http://www.ajpe.org

