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Introduction
In August 2015 and just before the start of the Advanced Pharmacy 

Practice Experience (APPE) rotation for the fourth professional year 
pharmacy students, the hospital in King Abdulaziz Medical City 
(KAMC) in Riyadh declared the spread of the “Middle East Respiratory 
Syndrome coronavirus” or MERS-CoV among its staff and patients. 
The virus was first isolated in September, 2012 from a patient in Saudi 
Arabia and has a high fatality rate and clinical features that resemble a 
severe acute respiratory syndrome [1]. 

This necessitated an elective shutdown of parts of the institution 
including the emergency department, the suspension of all patient 
admissions, and an early discharge for stable patients along with a 
number of preventive measures. All students and faculty were asked 
to refrain from visiting KAMC or any of its recreational facilities. 
Similarly, practicing clinical preceptors were prevented from coming 
in contact with faculty and students in the university campus. All 
these were temporary measures in an attempt to stop the spread of this 
disease in the tertiary care hospital and on campus that houses 6 health 
schools. When hospital faculty had to deliver lectures to students were 
done via video conferencing.

In lieu of cancelling the first APPE rotation and delaying 
students graduation, the college of pharmacy instead debated many 
alternatives and eventually decided to offer an “Evidence Based 
practice rotation” that will strengthen the students active learning 
and individualized problem solving techniques prior to subsequent 
clinical rotations. Moreover, by incorporating good understanding of 
research and statistical evidence into this rotation one would expect 
the gained students’ knowledge and clinical expertise to facilitate a 
full comprehension of the published therapeutic protocols which the 
preceptors of this rotation had intended to review systematically. This 
notion was supported in the pharmacy literature where using active 

learning techniques, journal club, and literature evaluation exercises 
improved the performance of students on APPE rotations [2]. 

The aim of this paper is to describe the development and evaluation of 
Evidence Based Practice (EBP) as an unconventional Advanced Pharmacy 
Practice Experience rotation during the MERS-CoV epidemic.

King Abdulaziz Medical City (KAMC) and King Saud Bin 
Abdulaziz University for Health Sciences (KSAU)

King Saud bin Abdulaziz University for Health Sciences (KSAU-
HS) operates under the Ministry of National Guard Health Affairs 
along with King Abdulaziz Medical City (KAMC). The latter houses 
the National Guard Health Affairs hospitals which are highly regarded 
medical complexes in the region. KSAU-HS is located in Riyadh, Saudi 
Arabia and houses 6 colleges which include: Medicine, Pharmacy, 
Dentistry, Nursing, Public Health and Health Informatics, and 
Applied Medical Sciences. The College of pharmacy at KSAU-HS has 
a collaborative agreement with the University of Tennessee College of 
pharmacy that permits the former to receive and teach its pharmacy 
curriculum leading to the Doctor of Pharmacy (PharmD) degree.
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Abstract
Background: Advanced Pharmacy Practice Experience (APPE) rotations during the fourth professional year 

are mandatory for PharmD students for graduation. This paper aims to describe the development and evaluation of 
evidence based practice (EBP) as an unconventional APPE rotation during the Middle East Respiratory Syndrome 
coronavirus (MERS-CoV) epidemic and temporary hospital shutdown.

Procedure: Eight fourth professional year pharmacy students were enrolled in EBP rotation for four weeks. 
Students received a midpoint evaluation to improve their performance as well as a final evaluation at the end of 
the rotation. In addition, a comprehensive survey was administered to all students before and after EBP rotation. 
The survey consisted of 17 items to assess students’ perception about their skills and knowledge in EBP rotation 
activities as well as overall knowledge.

Findings: There was a strong evidence that EBP rotation substantially improved (p<0.001) students’ perception 
of their level of knowledge/skills about several pharmacy practice related skills and activities.

Conclusion: Although development of EBP rotation was under unforeseen circumstances, this study proposes 
that implementation of an EBP rotation into APPE clerkships may result in favorable outcomes.
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Students at KSAU-HS College of Pharmacy have 8 Advanced 
Pharmacy Practice Experience (APPE) rotations as a requirement prior 
to graduation. Each APPE rotation objectives identifies the skills to be 
acquired, students’ responsibilities, and outcomes to be met. There are 
5 required rotations, each of 4 weeks, which include: internal medicine, 
critical care, drug information, advanced community/outpatient and 
advanced institutional/inpatient pharmacy. Other elective rotations 
depend on the individual students’ choices and preceptor availability.

Materials and Methods
Evidence-based practice (EBP) rotation is an alternative rotation 

created in response to a moratorium of clinical teaching rounds in 
the hospital that involved students, due to the MERS-CoV epidemic. 
This rotation aimed at providing comprehensive and evidence-based 
updates in the management of common disease states.

At the beginning of the epidemic, the experiential unit with the 
approval of the pharmacy practice department decided to replace APPE 
with simulated rounds rotation designed to introduce students to the 
hospital computerized physician order entry (CPOE) system and to 
assign each student patients they could review daily. However, despite 
students’ ability to access the hospital’s CPOE from the university, this 
plan did not succeed; missing patients’ information that could only 
be found in patients’ charts, as well as a lack of direct patient-student 
interactions to review current medications or counseling proved to be 
obstacles. Therefore, after consulting with the experiential unit, the 
primary preceptor of the rotation decided to conduct daily thorough 
topic discussions in which an evidence-based practice rotation was 
developed. At the time of this rotation’s development, no information 
was provided regarding the length of the hospital shut down. This led 
to an uncertainty as to how long will the rotation be other than that it 
will be used to fulfill the first, 4-week long cycle.

Organization of Sessions

Evidence-based practice rotation discussions consisted mainly of 
current evidence-based practice guidelines review, journal clubs of 
recently published articles and new drug reviews. Literature review and 
practice guidelines centered on a variety of commonly encountered 
disease states (Table 1).

Rotation requirements included attending daily topic discussions, 
presenting at least one journal club and/or topic discussion (30-60 
minutes), summarize at least one newly approved medication, active 
participation during discussion (by answering and asking questions), 
and the submission of well written and referenced handouts prepared 
during the rotation.

Eight fourth professional year pharmacy students were enrolled 
in this rotation. Preceptors met with the students daily in 2 divided 
sessions: a morning session from 9:30 am-12:30 pm and an afternoon 
session from 1 pm-4 pm. Usually, 2-3 students presented in each 
session, with the amount of topics divided equally between students 
during the week.

EBP Rotation Learning Outcomes

At the completion of this rotation and associated activities, the 
student should be able to:

1.	 Demonstrate an understanding of basic statistical and 
analytical concepts.

2.	 Develop a logical, step-wise approach to search for clinical 
information using the available resources.

3.	 Select appropriate databases / resources of clinical / relevant 
information.

4.	 Identify the strengths and weaknesses of available clinical 
information resources.

5.	 Perform literature searches on different literature databases.

6.	 Critically evaluate primary, secondary, and tertiary medical 
literature.

7.	 Apply information in clinically relevant scenarios.

8.	 Develop an improved confidence and attitude related 
to retrieval, dissection, evaluation, peer discussion, and 
application of published literature.

9.	 Express clearly recommendation (s) in both written and oral 
forms with proper justification.

10.	 Apply up-to-date knowledge to clinically relevant patient 
scenarios through group and individual interactions using 
Web-based tools.

11.	 Develop ability to be part of clinical team during advanced 
pharmacy practice experiences.

Evaluation of Sessions

The students’ performance was evaluated using an APPE evaluation 
form that was developed specifically for the EBP rotation. The form 
evaluated key areas of literature evaluation/critical thinking skills, 
clinical knowledge, communication skills, presentations, handouts 
preparation, and ethical and professional behaviors. The evaluation 
form used a standard 5-point Likert scale for responses: 5=excellent 
(student exceeds expectations), 4=very good (student meets 
expectations with minimal guidance), 3=satisfactory (student meets 
expectations with minimal to moderate guidance), 2=unsatisfactory 
(student does not meet expectations), 1=deficient (student displays 
serious deficiencies in knowledge, skills, and or attitudes)). In addition, 
strengths, and areas of improvement were discussed with each student 
individually.

A total score is calculated from the sum of the Likert scale ratings 
for the 11 EBP rotation learning outcomes (possible range: 5-55). The 
resultant score is then converted into a grading scale out of 100. In 
order to pass all APPE rotations, a student must achieve 75% or more 
on all rotation learning outcomes. Formal evaluation using APPE 
evaluation form and feedback is provided to students at midpoint and 
at the end of rotation.

Moreover, a comprehensive survey was administered to the 
students, before and after the EBP rotation. The survey consisted of 17 
positively-phrased items to assess students’ perception about their skills 
and knowledge in EBP rotation activities as well as overall knowledge.

Each phrase was measured on a 5-point Likert scale: 5=excellent 
(I gained excellent knowledge and required minimal guidance from 
my preceptor), 4=very good (I gained very good knowledge and 
required minimal guidance from my preceptor), 3= satisfactory 
(I gained fair amount of knowledge and required minimal to 
moderate guidance from my preceptor, I need more improvement), 
2=unsatisfactory (I gained poor amount of knowledge and 
required extensive guidance from my preceptor, I need extensive 
improvement) and 1=deficient (I was deficient in this area and 
required consistent guidance from my preceptor, I need significant 
and continuous improvement).
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other or whether scale items measure the same concept or construct 
[3]. The closer Cronbach’s alpha coefficient is to 1, the greater the 
internal consistency of the items in the scale. Results showed that 
Cronbach’s alpha coefficient was 0.93 indicating a high level of internal 
consistency.

Results
The results from the EBP rotation evaluation are displayed in 

Table 2. Mean ± SD midpoint evaluation score was 66.3 ± 8.2; median 
(range): 67 (54-78). Only one of the 8 students was able to meet the 75% 

Higher ratings indicate better perception of skill/knowledge 
about pharmacy practice related topics and activities. In addition 
to the 17 items reflecting knowledge, students were also asked 
about their preference of taking an EBP rotation as well as whether 
they support mandating and implementing an EBP rotation in the 
APPE program. Evaluations and comparisons (before vs. after) were 
made using paired t tests with a p value of 0.05 being considered 
significant.

Internal consistency of the survey was checked using the Cronbach’s 
alpha coefficient, which measures how well items are related to each 

Week Date Time Activity

1

23 August 2015, Sun. 9:00-3:30 Orientation: How to prepare for pre-rounds/clinical rounds?  How to prepare 
for Guidelines review and topic discussions, Discussion of assignments

24 August 2015, Mon. 9:00-12:00; 01:00-3:30 Pre-rounds on 8 assigned patients, JNC 8 Review, COPD, Diabetes, UTIs; 
Guidelines

25 August 2015, Tue. 9:00 -12:00; 01:00 -3:30 Pre-rounds on 8 assigned patients; HTN crisis, GI bleeding, Stroke, Sickle 
cell anemia Guidelines

26 Aug. 2015, Wed. 9:00 -12:00; 01:00 -3:30 Pre-rounds on 8 assigned patients;Asthma, Electrolytes abnormalities 
Guidelines, Anticoagulation Discussion-by preceptor

27 Aug. 2015, Thu. 9:00-12:00; 01:00 -3:30 Pre-rounds on 8 assigned patients; Heart Failure, Thyroid Disorders 
Guidelines, Pneumonia Discussion—by preceptor

2

30 August 2015, Sun. 9:00 -12:00; 01:00 -3:30

Endocarditis management, Endocarditis prevention, Bacterial; meningitis, 
Diastolic heart failure Guidelines; DRUG REVIEWS: Avycaz (ceftazidime-
avibactam), Stiolto Respimat (tiotropium bromide and olodaterol), 
Rexulti(brexpiprazole), Rytary (carbidopa and levodopa) extended-release 
capsules

31 August 2015, Mon. 9:00 -12:00; 01:00 -3:30

Diabetic foot infections, Skin & Soft tissue infections, Osteomyelitis, 
Intrabdominal infections Guidelines;  DRUG REVIEWS: Envarsus XR 
(tacrolimus extended-release); Natpara (parathyroid hormone), Viberzi 
(eluxadoline), Savaysa (edoxaban)

01 September 2015, Tue. 9:00 -12:00; 01:00 -3:30
C-difficile, Renal (CKD and AKI), Sepsis and septic shock, Dyslipidemia 
Guidelines; DRUG REVIEWS: Praluent (alirocumab), Kengreal (cangrelor), 
Tanzeum (albiglutide)

 

02 September 2015, Wed. 9:00 -12:00; 01:00 -3:30
ACC/AHA guidelines for ACS: Angina, NSTEMI, STEMI, Encephalitis; DRUG 
REVIEWS: Entresto (sacubitril and valsartan), Bunavail (buprenorphine and 
naloxone), Prestalia (perindopril arginine and amlodipine besylate)

03 September 2015, Thu. 9:00 -12:00; 01:00 -3:30

Osteoporosis (2014 national osteoporosis foundation), college of 
rheumatology), Gout and hyperuricemia (2012 ACR guidelines), GERD 
(2013 GERD guidelines); DRUG REVIEWS: Farxiga (dapagliflozin); 
Corlanor (ivabradine)

3

06 September 2015, Sun. 9:00 -12:00; 01:00 -3:30
Gout and hyperuricemia (2012 ACR guidelines), C-diff (IDSA) Guidelines; 
Sepsis and Septic Shock (IDSA) Guidelines, Journal Club (early goal 
directed septic Shock)

07 September 2015, Mon. 9:00 -12:00; 01:00 -3:30 Major depression, Encephalitis (IDSA) Guidelines; Acute pancreatitis 
management, GERD ( 2013 GERD guidelines)

08 September 2015, Tue. 9:00 -12:00; 01:00 -3:30
Management of overweight and obesity (ACC/AHA) Guidelines, Journal 
Club (liraglutide and weight management); MRSA infections (IDSA), Journal 
Club (clindamycin vs bactrim in uncomp skin infections)

09 September 2015, Wed. 9:00 -12:00; 01:00 -3:30
Peptic ulcer disease, Unprovoked 1st seizure management Guidelines; 
Alzheimer’s Disease and Dementia Guidelines, Journal Club (glucose levels 
and risk of dementia)

10 September 2015, Thu. 9:00 -12:00; 01:00 -3:30
A-fib (ACC/AHA) Guidelines, Journal club (periop bridging in A-fib); Journal 
Club (ARV asymp HIV), Journal Club (MERS-coronavirus), Journal Club 
(Abx treatment strategy in CAP)

4

13 September 2015, Sun. 9:00-12:00; 01:00 -3:30 Peptic Ulcer Disease Guidelines; Journal Club (MERS-CoV)

14 September 2015, Mon. 9:00 -12:00; 01:00 -3:30 Anxiety Disorders Guidelines, Journal Club (bivalirudin-UFH/ACS); 
Pharyngitis Guidelines, Journal Club (Dabigatran reversal)

15 September 2015, Tue. 9:00 -12:00; 01:00 -3:30
Journal Club (Sitagliptin on CVD-DMII)- Hep C management Guidelines; 
Rhinosinusitus (IDSA Guidelines), Journal Club (daily steps & health 
management)

16 September 2015, Wed. 9:00 -12:00; 01:00 -3:30 Journal Club (CHADS2VASC), Urinary Incontinence Guidelines; Stress 
Ulcer Guidelines, Hep B management Guidelines

17 September 2015, Thu. 9:00 -11:00 Journal Club (oral vs iv methylpred), Journal Club (Ticagrelor/MI)

Table 1: Students’ weekly schedule.
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that there is a strong evidence that the EBP rotation substantially 
improved (P<0.05) students perception of their level of knowledge/
skills about several pharmacy practice related skills and activities 
including the ability of students to (1) review literature and discuss 
topics related to infectious diseases: respiratory infections, CNS, UTI, 
skin, soft tissue, join and bone infections, (2) make evidence based 
drug therapy selection and (3) discuss evidence supporting treatment 
recommendations. 

Results from comparison of a calculated total rating score obtained 
from summing the ratings for 16 items (items 1-16, see Table 3; 
possible total score range: 16-80) that reflect student perception of EBP 
skills/knowledge showed that the EBP rotation improved students’ 
perception of their skills/knowledge, on average, by approximately 10 
points [61.8 ± 7.7 pre EBP rotation vs. 71.6 ± 7.3 post EBP rotation; p 
= 0.032]. Other results (not shown) showed that 75% of students were 
in favor of taking an EBP rotation before they actually took it. After 
having been exposed to the EBP rotation, 88% of students supported 
implementing it in the APPE program and 75% thought it should be 
made mandatory.

Discussion
Evidence-based practice has enormous applications and importance 

in pharmacy practice and medicine. EBP ensures that interventions 
with the best evidence are used to improve patient care and optimize 
drug therapies [4]. It also trains student pharmacists to be able to 
answer questions during patient care rounds or support an answer with 
evidence. There are limited published studies about implementation of 
EBP rotation into advanced pharmacy practice rotations [5-8].

requirement at mid-point evaluation. A formal midpoint evaluation and 
feedback was given to students in a one-on-one setting. The main issues 
students faced by midpoint evaluations included: underdeveloped 
presentation skills, incomplete literature evaluation and references, 
as well as difficulties with punctuality and professionalism. Students 
were informed of their performances, and had their weaknesses and 
strengths addressed in individual meetings with the preceptor, where 
they were encouraged to improve. At the end of the rotation, all 8 
students, were able to achieve a 75% or above. 

Significantly improved EBP evaluations were observed at the end of 
rotation [Mean ± SD score was 81.9 ± 3.5; median (range): 81.7 (80.4-
84.6); p<0.001.

The results from the pre and post- rotation self-perception of EBP 
skills/knowledge ratings are summarized in Table 3. The table shows 

Student No. Mid Evaluation
Score %

Final Evaluation
Score %

1 64.00 81.67
2 68.00 81.67
3 70.00 83.33
4 66.00 81.67
5 74.00 85.00
6 56.00 80.00
7 78.00 86.67
8 54.00 75.00

Mean (SD)* 66.3 (8.2) 81.9 (3.5)

* Paired sample t-test, p<0.001
Table 2: Midpoint and Final Evaluation Scores.

Survey Item Pre-EBP Rotation
(Mean ± SD)

Post-EBP Rotation 
(Mean ± SD)

p-value* (Mean 
± SD)

Ability to research/ critically evaluate pertinent literature related        to therapeutics 3.6 ± 0.7 4.5 ± 0.5 0.064

Ability to review literature/discuss topics related to infectious diseases: respiratory infections, 
CNS, UTI, skin, soft tissue, join and bone infections 3.5 ± 0.8 4.5 ± 0.5 0.007

The ability to review literature and discuss topics in Respiratory: Asthma, allergic rhinitis, 
COPD 4.0 ± 0.5 4.5 ± 0.9 0.23

The ability to review literature and discuss topics in Gastrointestinal: Peptic Ulcer, GERD, 
upper GI bleeding 4.4 ± 0.5 4.5 ± 0.8 0.60

The ability to review literature and discuss topics in Renal: acute & chronic renal injury 2.9 ± 0.6 3.6 ± 0.9 0.14

The ability to review literature and discuss topics in Endocrinology: Diabetes, and Thyroid 
diseases 4.4 ± 0.5 4.8 ± 0.5 0.20

The ability to review literature and discuss topics in Psychiatry: Anxiety and Depression 3.9 ± 0.6 4.0 ± 0.8 0.69

The ability to review literature and discuss topics in Cardiovascular:  HTN, ACS, Stroke, HF 
and VTE 4.5 ± 0.5 4.8 ± 0.5 0.35

The ability to recognize drugs pharmacokinetics of various commonly encountered disease 
states 3.1 ± 0.6 3.8 ± 0.9 0.18

The ability to make evidence based drug therapy selection 3.5 ± 0.5 4.6 ± 0.5 0.007

The ability to carry out patient monitoring 4.3 ± 0.5 4.6 ± 0.7 0.20

The ability to communicate recent research findings and updates in therapeutics 3.9 ± 0.8 4.4 ± 1.1 0.41

The ability to discuss the evidence supporting treatment recommendations 3.6 ± 0.9 4.8 ± 0.5 0.007

The ability to prepare an accurate, concise, and organized summary of treatment guidelines 3.8 ± 0.9 4.6 ± 0.7 0.087

The ability to conduct a journal club presentation to a group of peers/health professionals 3.8 ± 1.2 4.9 ± 0.4 0.051

The ability to behave ethically and professionally 4.8 ± 0.5 4.9 ± 0.4 0.60

Overall rating of knowledge level gained about the above-mentioned pharmacy practice 
related topics and activities 3.9 ± 0.6 4.6 ± 0.7 0.080

Total Rating (sum of ratings of items 1-16) 61.8 ± 7.7 71.6 ± 7.3 0.032

*Based on the paired t-test testing the null hypothesis of no difference between ratings pre- and post-EBP rotation.
Table 3: Comparison between Student Pre and Post EBP Rotation Ratings of the Level of Knowledge Gained from Pharmacy Practice Topics and Activities. N=8.
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This study had several challenges and limitations. The small number 
of students enrolled in the course is the main limitation. Larger sample 
size on a more diverse students’ population would have demonstrated 
more reliably the values and limitations of this experience. Another 
challenge was the coordination of the schedule due to shortage of 
preceptors and unavailability of joint appointed clinical pharmacists 
due to the MERS-CoV crisis.

Conclusion
Although the development of an EBP rotation was under 

unforeseen circumstances, the results of this study proposes that 
implementation of an EBP rotation into APPE clerkships may result 
in favorable outcomes. Completion of an EBP rotation will prepare 
students with skills necessary to evaluate clinical literature and practice 
critical thinking when it comes to patient care decisions. Future plans 
include offering this rotation in the beginning of APPE to help students 
excel in other clinical rotations, however the decision of whether 
it will be an elective or required is still pending. In addition, a clear 
curriculum will promote expanding the implementation and help in 
providing high quality of patient care.

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.
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