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Objective. To describe a longitudinal evidence-based medicine (EBM) curriculum and to evaluate its
impact on the attitudes and perceptions of student pharmacists toward EBM.
Methods. Western University of Health Sciences has had a structured, longitudinal, EBM curriculum
for more than 10 years, spanning the first to third years, including the introductory experiential
experiences. A survey was administered prior to the main EBM course and at the completion of the
course at three time periods to assess student pharmacists’ attitudes and perceptions of EBM and
interactive pedagogical methods. Student pharmacists at Western University of Health Sciences vol-
untarily participated in the self-administered survey. The three time periods examined included: di-
rectly after completion of the EBM course, after completion of the didactic curriculum, and after
completion of the advanced pharmacy practice experiences (APPE).
Results. The response rates were: pre-survey 94% and post-survey 53%. The three classes surveyed
had similar baseline characteristics. Students’ perceptions of EBM skills and attitudes improved at all
time periods post-course. Students felt strongly both before and after exposure to the EBM course and
the longitudinal EBM curriculum about learning new EBM skills and that all pharmacists should have
these skills. Significantly more students appreciated all the interactive pedagogical methods after APPE
completion (.85% of students), as compared with over 74% of students directly after the EBM course,
and over 79% of students after didactic completion.
Conclusion. The attitudes and perceptions of student pharmacists toward EBM improved after expo-
sure to a longitudinal EBM curriculum.

Keywords: evidence-based medicine, pharmacy, student pharmacist, longitudinal curriculum, interactive learn-
ing methods

INTRODUCTION
Evidence-based medicine (EBM) is a health care

principle of incorporating knowledge gained from the
best available research evidence and clinical expertise

and applying this to individual patient preferences
and circumstances.1 EBM, as originally defined by David
Sackett, is “the conscientious, explicit, and judicious use of
current best evidence inmaking decisions about the care of
individual patients.”2 The steps of practicing EBM include
formulating a focused clinical question from a patient’s
problem, searching the literature for relevant clinical evi-
dence, critically appraising the evidence for its validity,
applying evidence to the patient, and implementing the
evidence in decision-making in clinical practice.

EBM has been included in undergraduate medical
education for more than 20 years, and many EBM
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educational interventions for medical students have been
published.3 Today, most medical schools include EBM in
their curricula, although its implementation is not stan-
dardized.4-20 Several studies have examined the knowl-
edge, skills, behaviors and/or attitudes of physicians and
medical students, as well as in other health professions,
such as nursing and physical therapy.4-6,9,10,12,14,15,19-22

Given the importance of EBM in informing deci-
sions aboutmedication use, EBM is critical to the practice
of pharmacy. The EBMcurriculum atWesternUniversity
of Health Sciences, College of Pharmacy, Pomona, Cal-
ifornia has been in place for more than 10 years and has
evolved from teaching EBM concepts to its students in a
single, focused, 4-credit hour EBM course in the second
year, to a longitudinal EBM curriculum that spans the
first to the third years of the didactic courses, including
the introductory pharmacy practice experiences (IPPE)
(Table 1). The EBM curriculum uses the McMaster Uni-
versity framework of EBM core concepts using a 5-step
process often referred to as “the 5A’s.” The first A refers
to “Ask” where one develops a focused and answerable
clinical question using a structured format known as
PICO (patient, intervention, comparator, outcome). The
second A refers to “Acquire” where one effectively and
comprehensively obtains information that answers the
clinical question. The third A refers to “Appraise” where
one critically appraises the evidence collected for valid-

ity, importance, generalizability and applicability to an-
swer the clinical question. The fourth A refers to “Apply”
where one applies the information to a patient case or
population of interest as identified in the PICO statement.
The fifth A refers to “Assess” where one self-assesses
their ability to practice the previous four steps and refines
their skills and abilities. Recently, “Assess” was revised
to “Act” where one conducts shared decision-making
with patients, implements and monitors the plan, and
self-assesses one’s performance.1

During the first-year curriculum, students are taught
about background and foreground questions, how to
develop a focused foreground clinical question using
the PICO method, and how to search various tertiary
and EBM resources (eg, PubMed, Cochrane Library,
Dynamed, and UpToDate), concepts which are applied
in IPPE rotations. In addition, students are required to
complete an intensive 1-credit hour biostatistics and re-
search methods course at the completion of the first year
focusing on understanding study design and interpreting
biostatistics calculations.

During the second year, students are required to com-
plete a mandatory 4-credit hours EBM-focused modular
block course that further develops their foundational
knowledge of asking clinical questions, searching EBM
resources efficiently, examining validity of various study
designs, interpreting study results for importance and

Table 1. Longitudinal EBM Curriculum

1st Year 2nd Year 3rd Year

Evaluation of electronic tertiary
pharmacy resources

Use of background and PICO questions Answer questions based on Dear
Pharmacists letter

PubMed searching and MeSH terms
Application of tertiary resources

Search for drug interaction questions
Integration of EBP into cases by

searching for evidence to support
recommendations

EBP sources of evidence
Compare new and old guidelines

Background questions

Study designs and workshops (RCTs, non-
inferiority RCTs, cohort studies, case-control
studies, meta-analyses/systematic reviews,
guidelines)

Read and critically appraise evidence
from guidelines

PICO questions Case-based integration of EBM concepts
Critical appraisal of landmark trials

Biostatistics and research methods Critical appraisal techniques
MTM and MUE project

Search for news story and find original
study the story reports (IPPE)

Interpreting importance of results with
calculation of absolute and relative measures
of effect, number needed to treat/harm

Drug monograph with
pharmacoeconomic analysis

Compare DDI information from tertiary
resources, PI and herbal label (IPPE) Applying evidence to patients

Journal clubs

Applied biostatistics
Drug information and literature Evaluation
project

Health information in the news project
Hospital-based tertiary resources focused IV
drug therapy Assignment (IPPE)

Abbreviations: MeSH5Medical Subject Headings; EBP5Evidence-Based Practice; PICO5Population, Intervention, Comparison, Outcome;
DDI5Drug-drug interaction; IPPE5Introductory Pharmacy Practice Experience; RCTs5Randomized Controlled Trials; MTM5Medication
Therapy Management; MUE5Medication Utilization Evaluation
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applicability to patient cases, implementing their plan,
and self-assessing their own performance.

Interactive pedagogical teaching techniques are ex-
tensively used during the EBM course and continued in
the second and third years throughout other didactic
courses in EBM-focused projects and activities. These
teaching techniques include creation of summary slides,
use of acronyms that were developed to assist students
with recalling major validity criteria to critically ap-
praise for bias in different clinical study designs, crea-
tion of 1-page critically appraised topic (CAT) synopses
of critical appraisal of studies, use of worksheets with
instructions for appraising and applying evidence, and
participation in in-class demonstrations. All these tech-
niques focused on developing student learning and un-
derstanding of various study designs, criteria used to
assess study validity,methods to generalize study results
to patient cases, and methods to present one’s critical
analysis of the information gathered and assessed. Ap-
pendix I lists samples of the acronyms used for the in-
teractive teaching methods.

During the therapeutic courses of the second and
third year, EBM concepts are applied through integration
into case-based scenarios, case-based assignments, pro-
jects, journal clubs, and presentations, as well as a drug
monograph and pharmacoeconomics project which have
been previously described and evaluated (Table 1).33 The
majority of courses in the second and third years included
at least one structured EBM activity that was prepared by
course and/or EBM faculty members. EBM is further in-
corporated within IPPE activities through exercises di-
rected toward developing a focused clinical question to
participation in activities such as journal clubs and apply-
ing clinical evidence to decision-making. Student under-
standing of EBM concepts is evaluated through graded
quizzes and examinations, patient cases, projects and pre-
sentations. Throughout the longitudinal curriculum, the
EBM concepts are intensified through repeated applica-
tion and extension of prior concepts in subsequent student
assignments and presentations.

The EBMcurriculum at the college has continuously
improved based upon literature and teaching techniques
throughout this period and reflects the current Center
for Advancement of Pharmaceutical Education (CAPE)
recommendations for inclusion of EBM concepts within
pharmacy education.23-25

Student pharmacists are the next generation of phar-
macist practitioners, and their knowledge, attitudes and
behaviors toward EBM need to be explored. Unlike other
health professions, very little has been published about
EBM in pharmacy practice.26,27 Of the published litera-
ture, student pharmacists’ perceptions of EBM concepts

have only been assessed after exposure to either clinical
rotations or two- to six-week didactic courses or tradi-
tional drug information courses.28-36 However, only one
study examined the impact of a longitudinal EBM curric-
ulum. The authors previously reported their experience
with integratingEBMinto a didactic pharmacoeconomics
course assignment.37,38 Because little is known about the
attitudes and perceptions of student pharmacists toward
EBM, the objective of this study was to describe the lon-
gitudinal EBM curriculum and to evaluate these aspects
among student pharmacists after exposure to an EBM
course that uses interactive pedagogical methods, along
with a longitudinal EBM curriculum.

METHODS
A survey was used to explore the attitudes, knowl-

edge and behavior of student pharmacists toward EBM
and how they change after being exposed to an EBM
course and longitudinal EBM curriculum. Furthermore,
the authors sought to characterize how an EBM course
and longitudinal curriculum influence student pharma-
cists’ attitudes to better understand the EBM awareness
of future pharmacist practitioners. The graduating classes
of 2016 to 2018 student pharmacists at Western Univer-
sity of Health Sciences were invited to complete a volun-
tary pre-and post-survey. Survey participation was
determined solely based on being a member of the
PharmD Class of 2016, 2017 and 2018 and willingness
to participate in the surveys. The subjects’ unwillingness
to take the survey was the only exclusion criteria for the
subject population.

The pre-survey was administered prior to beginning
the EBM course, on the first day of the second year. A
post-survey was administered at three time periods: di-
rectly after completion of the EBM course in the P2 year
(Class of 2018 – post-course), after completion of the
didactic curriculum in the P3 year (Class of 2017 –
post-didactic), and after completion of all the advanced
pharmacy practice experiences (APPE) in the P4 year
(Class of 2016 – post-APPE). The post-survey was iden-
tical to the pre-survey except that the post-survey also
included several questions assessing student attitudes to-
ward the interactive pedagogical methods used during the
course (Appendix 2).

Pre-survey responses were on a 5-point scale and
post-survey responses were on a 4-point scale from
strongly disagree to strongly agree, excluding an option
for a “neutral” response. This variation in the scaled re-
sponses was made during transcribing the paper survey to
the electronic survey format for the post-survey. For the
analysis, the responses were further simplified to dichot-
omous responses of agree/disagree, with agree including
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agree and strongly agree, and disagree including disagree
and strongly disagree. Furthermore, neutral responses in
the pre-survey were split evenly, with half included
among the “agree” and half among the “disagree” re-
sponses. A sensitivity analysis was conducted with the
neutral responses classified as all positive and all nega-
tive. Chi-squared analysis was used to compare the pre-
survey for each class and the cumulative pre-survey
to each of the time periods to the post-surveys. This
allowed for assessing potential differences in perceptions
toward EBMcurriculum at various time intervals after the
initial EBM course. A p value of ,.05 was considered
statistically significant. This study was approved by the
Institutional Review Board at Western University of
Heath Sciences.

RESULTS
Pre-surveys were distributed to the Classes of 2016,

2017 and 2018 with class sizes of 132, 131, and 135, re-
spectively. Students voluntarily participated in the pre-
survey resulting in a response rate for the Class of 2016
of 95% (n5126), Class of 2017 of 89% (n5118), and
Class of 2018 of 98% (n5132). The overall pre-survey
response rate was 94% (376/398). Class sizes for Classes
2016 to 2018 at time of post-surveys distribution were
132, 125, and 135, respectively. Post-survey response
rates for the Class of 2016 (post-APPE) was 79%
(n5104), Class of 2017 was 43% (post-didactic)
(n554), and Class of 2018 (post-course) was 38%
(n551). The overall post-survey response rate was 53%
(209/392). The three classes had similar baseline charac-
teristics with an average age of 26.9 (4.2) Mean (SD)
years for the pre-survey. Most students reported their
highest educational degree as a bachelor’s degree (90%
pre-survey and 89% post-survey) andmost relevant phar-
macy experience in the community setting (83% pre-
survey and 73% post-survey) (Table 2).

There were no differences in the pre-survey re-
sponses when comparing the three classes. (p..05)
Therefore, the pre-survey responses were combined for
analysis. Similarly, there were no differences between the
three time periods in the post-survey responses (p..05),
except for two questions that related to students’ per-
ceived confidence to critically analyze clinical studies
and ability to interpret biostatistics for which the class
of 2018 (immediate post-course period) had a higher
agreement (p,.001) (Figures 1a and 1b). Consequently,
four comparisons of the pre- and post-surveys were
conducted: all pre-/all post-survey responses, all pre-/
post-course survey responses, all pre-/post-didactic sur-
vey responses, and all pre-/post-APPE survey responses.
The sensitivity analysis with pre-survey neutral responses

categorized as all positive or all neutral that was conduct-
ed suggests that the results were robust to the sensitivity
analysis.

The comparison of pre- to the aggregated post-
survey responses for all three time periods showed signif-
icant improvement in students’ perceived ability in EBM
skills and knowledge regarding all questions asked in
the Ask, Acquire, Appraise, and Apply steps of EBM
(p,.001). Students’ desire to further develop EBM skills
and belief that all pharmacists should possess EBM skills
remained high and did not differ from baseline (p..05)
(Figures 1a and 1b). The pre-survey vs post-APPE survey
responses showed a similar pattern as the overall aggregate
responses.

The immediate post-didactic survey responses were
significantly higher compared with baseline regarding
students’ perceived ability to Ask, Apply, and Acquire
(search tertiary resources, PubMed, and EBM resources
(p,.001)), and critically analyze study results (p,.05),
while perceived ability to interpret biostatistics showed
no difference (p..05). Comparison of students’ desire to
further develop EBM skills and belief that all pharmacists
should possess EBM skills remained high in both time
periods (p..05) (Figures 2a, 2b, and 2c).

The post-APPE survey responses were significantly
higher compared with baseline regarding students’ per-
ceived ability to Ask, Acquire and Appraise (p,.001),
andApply study results (p,.05). Comparison of students’
desire to further develop EBM skills and belief that all
pharmacists should possess EBM skills remained high in
both periods (p..05) (Figures 2a, 2b, and 2c).

Included within the post-survey were questions that
aimed to gauge the helpfulness of various interactive ped-
agogical techniques that were primarily employed during
the EBM course, and to some extent throughout the P2
and P3 curriculum. These techniques included use of
summary slides, EBM acronyms, critically appraised
topics, worksheets with instructions, and in-class demon-
strations. Based on the survey, 86% to 94% of students
found these interactive learning techniques helpful (Table
3). Therewere no differences between timeperiods for the
helpfulness of the summary slides, acronyms, and criti-
cally appraised topics (p..05), while the usefulness of the
worksheets with instructions and in-class demonstrations
were rated more favorably in the post-didactic and post-
APPE time period compared with the immediate post-
course period (75% vs 93%) (p,.05) (Table 3).

DISCUSSION
The objective of Western University of Health

Sciences College of Pharmacy’s longitudinal EBM
curriculum is to help students acquire the necessary
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knowledge, skills and attitudes of the 5-step EBMprocess
in order to foster evidence-based practice. The curriculum
develops student learning of EBM through utilization of

various teaching methods and interactive learning tools
and integration of EBM concepts within all didactic
courses and clinical rotations. A survey of US and

Table 3. Post-Survey Results Regarding the Usefulness of Interactive Pedagogical Methods

Aggregated
Responses (%)

n=209

Post-Course
(%)
n=104

Post-Didactic
(%)
n=54

Post-APPE
(%)
n=51

p value
(Chi-square trend
between groups)

Summary Slides 94 92 91 97 ..05
Acronyms 92 94 91 92 ..05
Critically Appraised Topic (CAT) 86 92 80 86 ..05
Worksheets 89 75 93 93 ,.05
In-Class Demonstrations 90 80 93 94 ,.05

The values represent the proportion of students who felt the usefulness of each of the interactive teaching methods
“helped a little and helped a lot, grouped together.”

Table 2. Study Population Baseline Characteristics Demographics

Pre Post

Class Size, N
2016 132 132
2017 131 125
2018 135 135

Class Year of Graduation, n
2016 (Post-APPE) 126 104
2017 (Post-Didactic) 118 54
2018 (Post- Course) 132 51

Sample Size, n
Total 398 392
Completed Surveys 376 209
Response Rate (%) 94 53

Age, years
Mean (SD) 26.9 (4.2) N/A
2016 (Post-APPE) N/A 30.2 (4.4)
2017 (Post-didactic) N/A 29.0 (4.2)
2018 (Post-course) N/A 26.5 (3.5)
No Response (n, %) 2, 0.05 2, 0.1

Sex, n (%)
Male 0 62 (30)
Female 0 147 (70)
No Response 376 (100) 0

Highest Education Degree, n (%)
Bachelor’s 339 (90) 187 (89)
Master’s 31 (8) 20 (10)
None 3 (1) 1 (0.5)
No Response 3 (1) 1 (0.5)

Most Relevant Pharmacy Experience, n (%)
Hospital-based 60 (16) 53 (25.5)
Retail-based 313 (83) 153 (73)
Both 3 (1) 2 (1)
No Response 0 (0) 1 (0.5)
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Canadianmedical schools’ EBMcurriculum demonstrate
integration of EBM topics and learning over the span of
four years through various learning settings and methods
that are comparable to the curriculum within the Western
University of Health Sciences College of Pharmacy.7

Through this study, the authors explored the impact of
the longitudinal EBMcurriculumon student pharmacists’
perceived attitudes, knowledge and behavior toward EBM.
Consequently, student pharmacists’ attitudes, knowledge
and behavior toward EBM improved after exposure to
the EBM course, interactive pedagogical methods, and
the longitudinal curriculum. Improvements in attitudes
and knowledge, as well as the ability to apply evidence to
clinical decision making, were demonstrated at each point
of analysis. Furthermore, students continued to feel
strongly that all pharmacists should possess the ability to
search for clinical evidence and evaluate clinical studies.

The longitudinal curriculum and increasing level of
EBM concept integration through the various assign-
ments may account for the trends in students’ perceived
confidence in EBM concepts. A study conducted at the
University of Wisconsin-Madison School of Pharmacy
found similar results; students’ knowledge, perceptions
and clinical application of EBM skills improved after
exposure to a longitudinal EBM curriculum.37

No differences were noted in survey responses
when comparing the three classes at baseline through
the pre-survey responses. This lends to the idea that all
students in the three classes felt similarly about their
perceived confidence in EBM concepts after completion
of the first year and prior to beginning the main EBM
course. When comparing the baseline responses to the
overall post-survey responses and to each time point,
there were marked improvement in students’ percep-
tions of EBM skills and attitudes at all-time points after
the course as compared to before the EBM course. Fur-
thermore, both before and after exposure to the EBM
course, didactic courses and the EBM curriculum, stu-
dents felt strongly about learning new EBM skills and
that all pharmacists should have these skills. A survey
completed by practicing pharmacists in the community
and hospital settings demonstrated that pharmacists, re-
gardless of formal EBM training, had a positive attitude
toward EBM and felt strongly that applying EBM skills
in the clinical setting improves patient care.26 It is prom-
ising to see that both students and current practicing
pharmacists agree upon the importance of possessing
EBM skills.

A comparison of the post-survey responses among
the three time periods resulted in no difference in their
overall perceived ability in the Ask, Acquire, and Apply
EBM skills to clinical decision-making, desire to learn

new EBM skills, and belief that all pharmacists should
have these skills. However, one notable difference was in
the students’ ability to interpret biostatistics and to criti-
cally analyze study results (p,.05). The difference be-
tween the students’ ability to interpret biostatisticsmay be
attributable to when and how biostatistics topics were
taught. The one-week intensive biostatistics course was
administered to the post-APPE group at the end of their
first year; whereas, it was administered earlier, between
the first and second semester of the P1 year for the post-
didactic and post-course groups. Furthermore, biostatistics
topics taughtwithin the EBMcourse during the second year
were instructed by different faculty for the post-APPE and
post-didactic groups as compared with the post-course
group, with the practical application of biostatistics con-
cepts integrated to a greater degree for the post-course
group.

The gradient noted between the three groups regard-
ing their ability to apply clinical evidence to clinical
decision-making may be attributable to the difference
with in-class case-based decision-making versus practi-
cal application during APPE. The post-APPE group,
having completed their APPE rotations would have had
more opportunities to apply clinical evidence to decision-
making; and therefore, they may have felt more confident
in their ability. In contrast, the post-didactic group felt less
confident in their ability as compared to the post-APPE
group as they had only just completed the longitudinal
EBM curriculum and were exposed to more complex pa-
tient cases and projects without the opportunity to apply
their skills in the practice setting yet. The immediate post-
course group may have felt the least confident in their
ability due to having only completed the EBM course at
the time of post-survey administration with fewer opportu-
nities for practical application. These findings follow suit
with studies that assessed the impact of an EBM course on
APPE performance and confidence in EBM skills. In one
study, student pharmacists were exposed to a 2-hour elec-
tive EBM course prior to completing APPEs in which stu-
dents reported improved EBM skills and confidence in its
application as compared to students who were not exposed
to the course.28 In another study, studentswere exposed to a
4-week EBM specific APPE in which students reported
improved skills, understanding and confidence in their
EBM skills.29

Students were asked to assess the benefits of EBM
teaching tools (acronyms, critical appraisal tools, sum-
mary slides, etc.) used during the course at the time point
when the post-survey was administered. More students
appreciated all the interactive pedagogical methods after
completion of APPE vs only some methods after the
course and didactics. All three groups found that the
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EBM acronyms, which were developed based on the cri-
teria that should be met to determine the study’s validity,
were universally helpful. These acronyms may be incor-
porated into summary slides and used in critically ap-
praised topics, as shown in Appendix I, according to
study design type.

This study has some limitations. First, there was a
reduced response rate for the post-surveys for the post-
didactic and post-course groups. Second, the pre-survey
included the response of “neutral” as an option for stu-
dents to selectwhereas the post-survey did not. Therefore,
during the analysis, neutral responses were split evenly
and included among the “agree” and “disagree” re-
sponses. This avoided the potential chance of over or
underestimating the students’ perceived confidence in

their EBM skills. Third, due to a clerical issue, survey
questions gauging student interest in learning more about
new EBM skills were not included in the pre-survey for
the post-didactic and immediate post-course groups.
Fourth, since the pre-survey was conducted on the first
day of the P2 year, a true baseline prior to any exposure to
EBM concepts in P1 was not done. However, since most
EBM concepts are taught in P2 and P3 years, the baseline
represents a reasonable estimation of students’ percep-
tions. Lastly, students who completed the post-survey
may not remember all the different interactive learning
techniques that were used during the EBM course, result-
ing in recall bias. However, this wouldmean the students’
bias would lean toward finding the teaching methods less
useful.

Figure 1. (a) Pre-Post Survey Results – Steps 1-3 Ask, Acquire, and Appraise. (b) Pre-Post Survey Results – Steps 4-5 Apply and
Assess.
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CONCLUSION
The attitudes, knowledge and behavior of student

pharmacists toward EBM improved after exposure to
the EBM course, interactive pedagogical methods, and
the longitudinal EBM curriculum. Comparison of post-
surveys found a statistically significant difference in
students’ perceived ability to critically analyze studies
and interpret biostatistics. Over each period, slight im-
provements were seen in students’ perceived ability to
apply evidence to decision-making. Students, from
baseline as compared to each period post-EBM expo-
sure, continued to feel strongly that all pharmacists
should be able to search for clinical evidence and eval-
uate clinical studies.
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Appendix 1. Example of Interactive Learning Tools –

Mnemonics to Recall Key Validity Criteria for Common Study Designs

Study Design Critical Appraisal Acronym

Cohort G Dose-response Gradient
O Assessment of Outcomes are measured similar in both groups (also blinded or objective)
O Exposure preceded onset of outcome (Order)
F Follow-up complete, long enough
S Similarity of groups for prognostic factors for outcome at baseline

Case-Control G Dose-response Gradient
E Cases/controls have similar opportunity for Exposure of interest
M Assessment of exposures Measured are similar in both groups (also blinded or objective)
S Exposure preceded onset of outcome (Sequence)

Randomized Control
Trials - Superiority

F Lost to Follow-up
R Randomization & Concealment
I Intention to treat
S Similar baseline characteristics
B Blinding of patients, clinicians, data collectors, outcome assessors, data analysts (5 groups)
E Equal treatment (contamination, co-intervention)

Randomized Control
Trials – Non-Inferiority

F Lost to Follow-up
R Randomization & Concealment
I Intention to treat
S Similar baseline characteristics
B Blinding of patients, clinicians, data collectors, outcome assessors, data analysts (5 groups)
E Equal treatment (contamination, co-intervention)
S Maintain Standard treatment effect of drug, dose, duration, and co-interventions
P Per-protocol analysis
I Intention to treat
N Non-inferiority margin clinically and/or statistically appropriate

Systematic Reviews and
Meta-Analyses

Q Addressed focused sensible clinical Question
V Validity assessment for individual studies
C Search strategy Comprehensive, detailed and explicit, with appropriate inclusion and exclusion

criteria for articles and assessment for publication bias
D Duplicated methods: Reproducible selection, abstraction & assessment of studies (eg, Kappa)
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Appendix 2. Survey Questionnaire, Including Questions During All Periods Post-Course

Evidence-Based Clinical Practice Survey
Please indicate the extent to which you agree or disagree with the following statements regarding your
CURRENT knowledge and skills related to searching and evaluating the medical literature.
Choose one per row with 15strongly disagree, 25disagree, 35agree, 45strongly agree.

Please indicate your current age: _____Years Sex: _____Male _____Female
What is your highest educational degree: ____ Bachelor’s _____ Master’s _____ None
How would you describe your most relevant pharmacy experience? (Please check ONLY one)
_____ Hospital-based experience _____ Retail-based experience

Summary Slides
Acronyms (FRISBE, GEMS, GOOFS)
CATs
Worksheets with instructions
Demonstration activities

I have no problem asking focused clinical questions about any patient case that will help me organize a search of the clinical
literature.

I am extremely comfortable in my ability to search the various drug information tertiary resources, such as Facts & Comparison,
PDR, and AHFS.

I am extremely comfortable in my ability to search PubMed.
I am extremely comfortable in my ability to search the various evidence-based medicine resources, such as Clinical Evidence,

UpToDate, the Cochrane Database, and the ACP Journal Club.
I am extremely confident with my ability to critically analyze the different clinical studies.
I have no difficulty in making decisions that are based on clinical evidence.
Overall, I am interested in joining a community pharmacy after graduation from Western University.
I am comfortable with my ability to interpret biostatistics, such as power, confidence interval, and p value.
Overall, I am interested in learning more about new skills to advance my ability to search for clinical data/evidence.
Overall, I am interested in learning more about new skills to advance my ability in evaluating clinical studies.
I believe all pharmacists should be able to efficiently search for clinical information.
I believe all pharmacists should be able to evaluate clinical articles and studies.

Please indicate to what extent the tools listed below influenced your understanding of evidence-based practice
Choose one per row with 15confused me a lot, 25confused me a little, 35helped me a little, 45helped me a lot
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Appendix 3. Survey Question Responses Per Response Category

Survey Questions

Pre Post

Agree (%) Disagree (%) Agree (%) Disagree (%)

I have no problem asking focused clinical questions about any patient
case that will help me organize a search of the clinical literature.

64 36 92 8

I am extremely comfortable in my ability to search the various drug
information tertiary resources, such as Facts & Comparison, PDR,
and AHFS.

50 50 86 14

I am extremely comfortable in my ability to search PubMed. 60 40 93 7
I am extremely comfortable in my ability to search the various evidence

based medicine resources, such as Clinical Evidence, UpToDate, the
Cochrane Database, and the ACP Journal Club.

49 51 85 15

I am extremely confident with my ability to critically analyze the
different clinical studies.

47 53 75 25

I am comfortable with my ability to interpret biostatistics, such as
power, confidence interval, and p value.

45 55 69 31

I have no difficulty in making decisions that are based on clinical
evidence.

53 47 78 21

Overall, I am interested in learning more about new skills to advance my
ability to search for clinical data/evidence.

91 9 88 12

Overall, I am interested in learning more about new skills to advance my
ability in evaluating clinical studies.

88 12 89 11

I believe all pharmacists should be able to efficiently search for clinical
information.

94 6 97 3

I believe all pharmacists should be able to evaluate clinical articles and
studies.

93 7 95 5

Overall, I am interested in joining a community pharmacy after
graduation from Western University.

63 37 71 28
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