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ABSTRACTS

119th Annual Meeting of the American Association of Colleges of Pharmacy,
Boston, Massachusetts, July 21-25, 2018

Administrative Services
Completed Research

A Model to Predict NAPLEX Outcomes and Identify Remediation
Candidates. Sachin Shah, Texas Tech University Health Sciences
Center, Iverlyn Peng, Texas Tech University Health Sciences Center,
Charles F. Seifert, Texas Tech University Health Sciences Center.
Objectives: To develop a NAPLEX outcome predictive model that
could be practical, measurable, and reliable. Method: The study con-
sisted of students who graduated from the TTUHSC-SOP. The eligible
students had taken NAPLEX and their first-attempt examination score
were available to the SOP. Primary outcome of the study was to iden-
tify student specific factors that may help predict the NAPLEX exam-
ination outcome. Students were considered to have poor performance
in NAPLEX examination if they received an overall score of less than
or equal to 82. Linear and logistic regression analysis were utilized to
identify independent predictors. Results: There were 70 out of 433
students identified to be poor performers in the NAPLEX examination.
Independent factors identified to be associated with a poor outcome on
the NAPLEX examination were: age >28 years of age at graduation,
PCAT scaled score < 74, High Risk Drug Knowledge Assessment
score < 90, P3 PCOA scaled score < 349, and grades of less than
74 in > 3 courses. These predictors were utilized to stratify students
into four risk groups of ShahTech model. The mean NAPLEX score for
the Low, intermediate-1, Intermediate-2, and High risk groups were
106.4,97.4,87.1, and 75.1, respectively. Students in the High risk and
Intermediate-2 groups were identified to be at 78% and 35% risk of
poor performance in the NAPLEX examination. Implications: The
model could be used as a practical tool to identify students early who
need remediation for the NAPLEX examination.

A Simple Method for Using Quality Indicator Data to Rank
Colleges and Schools of Pharmacy. Lisa Lebovitz, University of
Maryland. Objectives: The objective of this project was to cre-
ate a pharmacy school ranking system by defining various indicators
of quality, exploring available data, and devising a methodology.
Method: US News & World Report ranks pharmacy schools solely
on a one-question general peer perception survey, while rankings of
medical schools and many other programs utilize data as well as per-
ception. Four indicators of quality for PharmD programs were defined
as selectivity (number of applications/number of admitted P1 class),
student:faculty ratio (number of PharmD enrolled/number of full time
faculty), NAPLEX annual pass rate, and number matched for PGY1
residency. Four indicators of quality for research were defined as total
research funding dollars, funding per funded faculty, number of PhDs
conferred, and peer assessment score. All eight indicators were com-
bined for institutional rankings. Data for 2016 were located from
AACP, ASHP, NABP and US News & World Report. Each category
was ranked from highest to lowest, except that PharmD student: fac-
ulty ratio was ranked from lowest to highest. Categories were weighted
proportionately, and only schools with data in all categories were
ranked. Category ranks were summed, then sums were ranked for an
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overall ranking. The lowest overall sum determined the highest rank.
Results: The Lebovitz Institutional Standardized Assessments, or
LISA Rankings, moderately correlate to US News: institutional=0.85,
research=0.82, and PharmD program=0.42 correlations. Implications:
These rankings may be useful for PharmD and PhD applicant decision
making, and for pharmacy schools to identify true and aspirational peers
for strategic initiatives.

Assessing First-Year Student Pharmacists’ Perceptions Regard-
ing Usefulness of the APhA Career Pathways Tool for Career
Exploration. Curtis G. Jefferson, University of Washington, Stanley
S. Weber, University of Washington, Michaelene Kedzierski, University
of Washington. Objectives: To understand incoming first-year
pharmacy students’ (PY1) perceptions of the usefulness of the
APhA Career Pathways for Pharmacy Professionals as a tool to
explore pharmacy careers and specializations. Method: All PY'1
students (N=105) completed the Career Pathways assessment as
part of pre-work for the introductory Profession of Pharmacy
Course in autumn 2017 prior to arriving on campus for orientation.
Students were asked to complete a brief survey after reviewing
their results; 97 students (92%) responded. A mid-quarter work-
shop to discuss assessment results was held for all students, fol-
lowing the close of the survey. Results: Most respondents (86%)
agreed that the Career Pathways assessment was a useful tool for
thinking about careers in pharmacy. The majority of respondents
(77%) indicated they were surprised by one or more of their results;
the same number also agreed that they could see how their results
matched their stated preferences. When asked whether they expect
to use their results to explore pharmacy career opportunities while
in pharmacy school, 87% of respondents agreed. Implications:
Students’ initial reactions to the Career Pathways tool, process,
and results indicates that students found the assessment useful
and expect to make use of it as they explore pharmacy careers.
Some students (8%) also specifically cited Career Pathways as
a significant learning activity in their post-course reflection. This
supports the continued use of the tool with first-year students, and
may suggest value in continuing to engage students with reviewing
their results or even retaking the assessment at various points in
their academic program.

Assessing the Effectiveness of Alpha Ranking System in Pharmacy
Admissions. Natasha Baloch, University of South Florida, Nazach
Rodriguez-Snapp, University of South Florida, Kevin B. Sneed,
University of South Florida. Objectives: This analysis examines
the effectiveness of the Alpha Ranking System in addition to other
pre admission factors in successfully identifying student’s at risk of
progression issues in a Doctor of Pharmacy Program. The research
examines students who had an interruption in PY1 vs students with
no academic interruption. Method: The Alpha Ranking is utilized
during the admissions process with each complete applicant file
being assigned a letter rubric of A, B or C. The Admissions Director
assigns an Alpha Ranking utilizing a standardized rubric set forth by
the Admissions Committee. The rubric takes into consideration
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overall GPA, PCAT composite score, past academic, professional
and criminal infractions. Descriptive statistics, and independent t-
tests were conducted to explore relationships between alpha rank-
ing and other pre admission variables for the two groups of students.
Results: All students with academic interruption (n=9) in PY1 had
an alpha ranking of C. Results also show statistically significant
(p<<0.01) differences with lower performance in other pre admis-
sion variables including PCAT scores, prior university GPA and
overall PY1 GPA for students with interruption vs students with
no academic interruption. Implications: The findings provide sup-
port for the alpha ranking system in identifying students who may be
atrisk of progression issues in the first year. Specifically, along with
other well established pre admission measures affecting student
performance, alpha ranking may be utilized to aid the admissions
process. Pre matriculation enrichment programs can be developed
in order to prevent student interruption in the first year.

Determination of Predictors Impacting Performance on the
Pharmacy Curriculum Outcomes Assessment (PCOA) ata HBCU.
Muhammad J. Habib, Howard University, Salome B. Weaver, Howard
University, LaMarcus T. Wingate, Howard University, Youness R.
Karodeh, Howard University, Michael A. Marcus, Howard University,
Earl Ettienne, Howard University, Mary Maneno, Howard University.
Objectives: To determine the impact of pre-admissions and pharmacy
school variables on PCOA performance at a Historically Black College of
Pharmacy. Method: A retrospective analysis was conducted using data
from three cohorts of students that took the PCOA in their third profes-
sional year from 2015 to 2017. Descriptive statistics were conducted in
addition to correlational analysis and multivariate linear regression
models were developed to determine which variables had a significant
effect on PCOA score. Results: There were 182 students that took the
PCOA during the study period, and the mean PCOA among these in-
dividuals was 62.7. Approximately two-thirds of (67.0%) students were
black, and over half (54.9%) were female. The PCOA score during the 3rd
year was significantly correlated with the PCAT score, the GPA during
the fall semester of the third professional year, and whether or not an
individual was on probation during their first semester in pharmacy
school. After adjusting for other factors, the cumulative GPA during
the P3 fall semester (P<<0.001) and PCAT scores (p<<0.001) were pre-
dictive of student’s P3 PCOA scores. Implications: The GPA during
pharmacy school and PCAT score are important factors in helping to
predict PCOA scores among 3rd year professional students at an HBCU.

Ensuring Academic Integrity in a Remotely Proctored Online
Exam Environment. Jason M. Brunner, University of Colorado,
Lisha R. Bustos, University of Colorado, Kevin Lawanto, University
of Colorado. Objectives: Electronic exams are common practice in
pharmacy schools, whereby, most schools require students take their
exams in the classroom. Advances in technology created the opportu-
nity to offer remotely proctored online exams. The University of Col-
orado School of Pharmacy implemented a remotely proctored online
exam program in 2016 for all required courses. Due to the variability of
exam environments, the school developed methods to ensure academic
integrity. This poster will address the methods by which academic
integrity was ensured and assessed. Method: The school instituted
the use of a remote proctoring service that uses a combination of
technology and human proctors. Students provide proof of identity
at the start of an exam and then are remotely monitored. Based on
school identified expectations (i.e., head and eye movement, talking,
leaving the exam environment), the software monitors for suspicious
behaviors. A proctor intervenes when alerted by the software. The
proctoring service provides documentation of concerning students
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and exam recordings to the school for additional review. Results: The
school assessed the efficacy of this program by comparing three years of
exam data for significant changes in year-over-year scores. Significant
variation in individual student exam scores were also assessed. No sig-
nificant differences were found in either of these datasets. Implications:
The results of this research suggest that moving to a remotely proctored
online exams does not put at risk the academic integrity of examinations.
Additionally, students indicated a preference for online exams as it pro-
vides them the flexibility to take exams when and where they want.

Extending Pharmacy’s Educational Reach to New Undergraduate
Audiences. Nicole Kwiek, The Ohio State University, Katherine Watkins,
The Ohio State University, Mary Higginbotham, The Ohio State University,
Justin Habash, The Ohio State University, Henry J. Mann, The Ohio
State University. Objectives: To strategically develop curricula and
coursework to broadly reach undergraduate students pursuing biomed-
ical careers and those majoring in non-science disciplines. Method:
Beginning in 2014, The Ohio State University (OSU) College of Pharmacy
has systematically overhauled and enhanced its undergraduate-targeted
programming, including the Bachelor of Science in Pharmaceutical
Sciences (BSPS) major, the Pharmaceutical Sciences (PS) minor, and
the liberal arts-based General Education (GE) coursework. Faculty,
staff, students, and community stakeholders collaboratively used the
Backward Design process to create a BSPS curriculum of high appeal
to students pursuing clinical and research-based careers. New opportu-
nities to bring highly relevant Pharmacy topics to any student were
subsequently developed and resulted in a flexible PS minor and new
GE courses. Results: As of Spring 2018, the newly designed BSPS
curriculum has been fully implemented. Growth of the program is strong
as indicated by increases in overall major enrollees as well as applicants
to our PharmD Early Admission Pathway. In only 2 years, PS minor
enrollment is approaching 100 students. All sections of the college’s GE
courses are routinely filled and wait-listed. Since 2013, undergraduate
enrolled credit hours for the college have increased over 105%, reaching
targeted student audiences. Implications: In a challenging admis-
sions environment nationwide, Colleges of Pharmacy must look at novel
avenues to attract and engage future PharmD students and other student
audiences on campus. The OSU programs demonstrate a successful
growth model that can be replicated at other institutions.

Identifying Optimal Selection Criteria for the Direct Admit
Program. Candace M. Gonzalez, University of the Incarnate Word,
Amy Diepenbrock, University of the Incarnate Word, Scott E. Smith,
University of the Incarnate Word, Marcos Oliveira, University of the
Incarnate Word, Kimberly A.B. Cauthon, University of the Incarnate
Word. Objectives: To determine if the Feik School of Pharmacy Di-
rect Admit (DA) program is using the best criteria in identifying stu-
dents who successfully progress through the PharmD program. The
hypothesis is DA students perform significantly better than tradition-
ally-admitted pharmacy students. Method: Three student cohorts
from the DA program have matriculated through the P1 year. DA
students’ grades were compared to Traditional students’ grades from
three P1 courses using R software. DA students’ grades were used to fit
linear models that assume the grades to be functions of the students’
SAT/ACT Math scores, and high school math/ science GPAs, which
are parameters for DA program acceptance. Results: This study ana-
lyzed 38 DA and 215 Traditional students. DA student grades were
higher than those of Traditional students; however no statistically
significant differences were found in the average scores: Anatomy
and Physiology (p=0.444), Biochemistry (p=0.274), Pharmaceutics
(p=0.0551). Using a logistic regression model that assumes the log odds
of passing all three courses as a linear function of Math/Science GPA and
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SAT Math scores, it was found, while the GPA has a significant relation-
ship with the probability of passing all three courses (p=0.0283), SAT is
not shown to have a significant relationship with the probability
(p=0.3843). Implications: Relaxing or eliminating SAT Math criteria
could result in an increase in DA students without affecting the students’
progression through the P1 year.

Impact of a New Grading Scheme on Course Grades in a PharmD
Program Using Team-Based Learning. Osama A. Shoair, The Uni-
versity of Texas at Tyler. Objectives: Some PharmD programs that
use team-based learning (TBL) require students to obtain a certain
percentage on individual activities before earning grades from team
activities leading to 1) increased complexity of grading schemes,
2) increased number of students who fail or need remediation, and
3) inflation of grades for some students. The objective of this study
was to evaluate whether a new grading scheme will reduce the per-
centage of students who fail or need remediation and decrease grade
inflation. Method: Our new grading scheme has 15% greater weight
on individual activities compared to old scheme. However, it allows
students to earn all course grades without obtaining a specific per-
centage on individual activities. A retrospective comparison of grades
using the new versus old scheme was performed on a random sample
of three courses. Results: The distribution of grades using the new
versus old scheme was: P1 course (N=87, A: 24% vs. 32%, B: 49% vs.
57%, C: 25% vs. 5%, D: 1% vs. 3%, F: 0% vs. 2%, respectively), P2
course (N=98, A: 19% vs. 42%, B: 71% vs. 56%, C: 9% vs. 0%, D: 0%
vs. 2%, F: 0% vs. 0%, respectively), and P3 course (N=69, A: 3% vs.
6%, B: 54% vs. 71%, C: 39% vs. 12%, D: 4% vs. 6%, F: 0% vs. 6%,
respectively). Implications: The new grading scheme reduces the
percentage of students who fail or need remediation and decreases
grade inflation. It offers a fair grading system for students in phar-
macy programs using TBL, while maintaining students’ individual
accountability.

Implementation and Assessment of a Naloxone-Training Program
for First-Year Student Pharmacists. Amanda Schartel, University
of Maryland, Allison B. Lardieri, University of Maryland, Ashlee
Mattingly, University of Maryland, Agnes A. Feemster, University
of Maryland. Objectives: To develop a naloxone training activity
and assess the impact on student-pharmacist knowledge and confi-
dence to counsel about management of opioid overdose and naloxone
administration. Method: First-year students participated in a naloxone
training activity in a required abilities laboratory course. They com-
pleted a pre-lab reading and questions, received a brief lecture about
responding to opioid overdose, and practiced counseling/administering
intranasal and intramuscular naloxone. An objective structured clini-
cal examination (OSCE) was conducted to assess their ability to coun-
sel about the use of intranasal naloxone. Students also completed
self-assessments about their confidence in counseling about manage-
ment of opioid overdose and naloxone administration following the
OSCE and at the end of the course. Results: One hundred fifty-eight
students participated, and the average OSCE score was 82%. In the
post-encounter self-assessment, 93% agreed or completely agreed that
the OSCE improved their confidence in counseling about management
of opioid overdose and intranasal naloxone administration. Fifty-nine
students completed the end-of-course survey, and over 90% reported
they were somewhat or very confident in their ability to administer
intranasal or intramuscular naloxone, recognize the symptoms of
opioid overdose, and counsel about the use of intranasal naloxone.
Confidence in counseling about the use of intramuscular naloxone
was slightly lower. Implications: A need for further study of training
programs aimed to increase future healthcare professionals’ ability to
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respond to opioid overdoses exists. This assessment demonstrates that
incorporating a short training activity can increase student pharma-
cists” knowledge and confidence in counseling patients about opioid
overdose and naloxone administration.

Implementation of an Early Intervention and Remediation Pro-
cess Targeting Progression Standards. Laurel A. Sampognaro, The
University of Louisiana at Monroe, David J. Caldwell, University of
Arkansas for Medical Sciences, Elizabeth M. Lafitte, The University of
Louisiana at Monroe. Objectives: To become compliant with ACPE
standards related to student pharmacist progression, specifically
a delayed graduation threshold of <15%, the School of Pharmacy
created and implemented early intervention (EI) and remediation pro-
cedures beginning in the fall of 2015. Method: Through a faculty-led
process, EI and remediation procedures were modified and approved
by faculty and administration. For each course, students scoring <70%
on any exam resulting in an exam average <70% are required to re-
view missed item reports with a course coordinator and submit written
responses to lecture objectives for instructor feedback one week be-
fore the next exam. Qualifying P1 students are also required to meet
with the Director of Progression for academic coaching. Compliance
with all requirements is a prerequisite of remediation. Only stu-
dents with final averages >65% that complied with EI requirements
are eligible for a targeted remediation, which occurs during winter
break or Maymester. If >7% of enrolled students fail to earn a final
grade of “C” or better, then remediation is allowed for any student
earning a non-progressing grade. 70% must be earned on the remedi-
ation exam to successfully progress. Results: Delayed graduation rates
for incoming classes have improved with the implementation of this
process: 12.9% (2012), 15.5% (2013), 10.2% (2014), 6% (2015), 1.2%
(2016),2.3% (2017). The number of P1 students failing to progress has
also decreased: 13 (2014), 0 (2015), 1 (2016), 2 (2017). Implications:
Other schools of pharmacy could use this model to improve progres-
sion throughout the professional program.

Leading Student Pharmacists to “Drink the Waters” of Academic
Support in an Accelerated Pharmacy Program. Diane W. Morel,
South College. Objectives: The main objective is to reduce the
approximately 30% higher intensity factor, defined as the ratio of di-
dactic weeks to calendar weeks for delivery of pre-APPE curriculum,
for student pharmacists in an accelerated, quarter-based Doctor of
Pharmacy program by providing learning support that meets students
where they are in personal and professional development. Method: A
comprehensive needs assessment was performed via convergence of
academic services usage data for an exisiting voluntary academic sup-
port program with data collected from informal focus groups and
a newly designed survey of current students focused on student en-
gagement with and perceptions of the value of and reasons for non-
engagement with various academic support services. Results: Usage
data indicated student reluctance to react promptly to academic chal-
lenges (failed exams) or respond to academic outreach. The most
common reasons given was pride, and no convenient time to pursue
given their busy schedule. Many indicated they just had to spend more
time studying without consideration of different or more effective
strategies. Implications: Convergence of utilization data, student rea-
sons for non-engagement, and increased dismissals/attrition led to
a pilot re-branding focused on student learning, with an academic
mandate for students deemed ‘at risk’. Success was indexed by re-
duced failed exams and re-exams, increased attendance and peer tutor-
ing, and perseverance. The practice continues, now embedded in
a Center for Student Learning, with co-curricular ’credit’ for profes-
sionalism (tutees), leadership and service (tutors).
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Motivators and Barriers to Improve the Response Rate of Student
Evaluations of Teaching. Velliyur Viswesh, Roseman University
of Health Sciences, Catherine Cone, Roseman University of Health
Sciences, Vasudha Gupta, Roseman University of Health Sci-
ences, Elizabeth J. Unni, Roseman University of Health Sciences.
Objectives: Student evaluation of teaching (SET) is used at nearly
all US pharmacy schools. For Roseman University College of Phar-
macy, the average SET response rate was 24% for academic year
2015-2016. The first aim of the study was to identify motivators and
barriers to SET response rate and to identify strategies to increase
the response rate. The second aim was to determine if the implemented
strategies improved response rates to SETs. Method: The study used
a mixed methods design using modified Delphi technique across
four phases. In phases 1 and 2, motivators and barriers for completing
SETs and potential remediation strategies were identified from stu-
dents and consensus was formed. Phase 3 used Assessment Committee
and phase 4 used faculty to refine and reach consensus with all the
identified motivators, barriers, and potential strategies. All the strate-
gies were implemented in 2015-16 academic year and response rates to
SETs before and after implementation was analyzed using t-tests to
determine if there was a difference in the response rates. Results: The
strategies implemented based on the identified barriers were decreas-
ing the length of the survey and rating scale, using validated SET items
to decrease ambiguity, educating students and faculty on SETs, and
incentivizing for completion of SET. The overall response rate im-
proved significantly from an average of 24% to 66% (p<<0.001) after
the changes. Implications: Engaging students and faculty resulted in
a significant improvement in SET response rates which can be adopted
by other schools struggling with low SET response rates.

Perceived Stress Comparison of Student Pharmacists With or
Without a Bachelor’s Degree. Miriam C. Purnell, University of
Maryland Eastern Shore, Frederick R. Tejada, University of Maryland
Eastern Shore, Terence N. Nkunbuma, University of Maryland
Eastern Shore, Vu Nguyen, University of Maryland Eastern Shore.
Objectives: To investigate and compare the perceived stress of stu-
dent pharmacists (SP1, SP2, and SP3) who earned or did not earn
abachelor degree prior to enrollment in a 3-year program. A secondary
objective was to determine the nature of coping strategies employed
by pharmacy students to alleviate stress. Method: A link to an online
survey was sent to 160 pharmacy students. The 13 question online
survey included the validated 10-item Perceived Stress Scale, demo-
graphic information, degree status, assessment performance, and ma-
jor stressors and coping mechanisms. SP1 and SP2 students were given
time to complete the survey in class. SP3 students were invited to
participate via email and completed the survey remotely. The survey
was kept open for 5 days. Statistical analyses were completed using
Minitab. Results: A total of 136 (82.5%) responses were analyzed.
The students at UMES School of Pharmacy had more perceived stress
than the norm for the 18-29 age group. There was no statistically
significant difference between students with or without a Bachelor
degree in terms of perceived stress levels (p=0.83). The students’
ways to cope with stress included sleeping, personal time alone, watch-
ing TV, and exercising. Implications: With a rigorous 3-year concen-
trated pharmacy program, UMES-SOP should find ways to support
and encourage stress relief amongst students.

Pharmacy College Admission Test Utilization and Minimum
Composite Scores in Pharmacy Programs 2016 to 2018. Mark A.
Gales, Southwestern Oklahoma State University, Donald K. Woodward,
Rutgers, The State University of New Jersey. Objectives: To ana-
lyze Pharmacy College Admission Test (PCAT) usage and minimum
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composite score requirement trends for U.S. Doctor of Pharmacy Pro-
grams. Method: The PharmCAS website was reviewed for PCAT
exam requirements and minimum composite scores considered for
all U.S. Doctor of Pharmacy programs for the 2016 and 2018 admis-
sion cycles. Utilization trends for programs requiring PCAT for both
the 2016 and 2018 were evaluated. Results: In 2016, 77% of programs
required PCAT versus 73% in 2018. Only 31% of PCAT-requiring
programs listed a minimum composite (range 20-60). Approximately
1/3 of PCAT-requiring institutions provided no response or N/A to the
minimum composite field. The remaining programs recommended
preferred scores or gave guidance on competitive scores. Public in-
stitutions required the PCAT more frequently and were more likely
to require minimum scores while private institutions include more pref-
erence or guidance statements. A total of 30 programs altered PCAT
requirements between 2016 and 2018. Twenty-four lowered PCAT
requirements; 10 programs stopped requiring the exam, 5 lowered min-
imum scores, 3 changed a minimum to a preference given and 3 pro-
grams removed a preference statement and 3 removed a minimum score.
Six programs raised requirements; 2 added the exam, 3 added minimum
scores, and 1 provided a guidance statement. Public and private in-
stitutions made PCAT requirement changes at a similar rate of 21%.
Implications: Admission PCAT requirements from 2016 to 2018 var-
ied. Programs making changes were four times more likely to lower
requirements (no longer require the exam or lower/eliminate minimum
scores) thus expanding their qualified admission pool.

Pharmacy Training, Confidence, and Career Goals in Underrep-
resented Minority Students. Ami D. Patel, University of North Car-
olina at Chapel Hill, Jacqueline McLaughlin, University of North
Carolina at Chapel Hill, Antonio A. Bush, University of North
Carolina at Chapel Hill, Kate Zhang, University of North Carolina
at Chapel Hill, Anita Jackson, University of North Carolina at
Chapel Hill, Kimberly P. Lewis, Campbell University. Objectives:
This study examined pharmacy training, confidence, and career
goals in students identifying as underrepresented racial minorities
(URM) currently enrolled in a Doctor of Pharmacy (PharmD) pro-
gram. Method: PharmD students at the business session of 2017
Student National Pharmaceutical Association annual meeting were
invited to complete a survey about pharmacy experience, confi-
dence, and career goals. Data were analyzed using descriptive sta-
tistics, independent t-tests, and chi-square. Results: A total of 147
participants completed the survey. The average participant was
a third year (n=63, 42.9%) African American (n=56, 38.1%) fe-
male (n= 114, 77.6%). Sixty-nine (46.9%) of the participants iden-
tified as URM (ie, African American, Hispanic/Latino, American
Indian/Alaska Native, or Native Hawaiian/Pacific Islander. The fre-
quency with which URM students engaged in professional activi-
ties during PharmD training in various pharmacy settings (e.g.
community, hospital, research, industry) did not differ from non-
URM students. On a scale of 1-(not confident at all) to 10-(highly
confident), URM students indicated statistically higher confidence
(mean=*standard deviation) than non-URMs in ability to obtain
a job in community retail (9.4%1.0 vs 8.3%2.0), hospital pharmacy
(7.6+1.7 vs 6.5+2.2), academic research (5.1+2.2 vs 4.1+2.3), and
pharmaceutical industry (4.9+2.5 vs 3.7+2.4). URM students comprised
43% (n=15) of all participants indicating career goals in community retail,
47% (n=41) in hospital, 4% (n=1) in academic research, 42% (n=5) in
academic teaching, and 60% (n=12) in industry. Implications: There
were differences in the confidence levels and career goals of URM when
compared to their counterparts. The results of this study may be useful for
informing career and professional development opportunities.
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Students Exploring Pharmacy (STEP): Developing & Assessing
a Pharmacy Career Exploration Program for High School
Students. Curtis G. Jefferson, University of Washington, Andrew
Brusletten, University of Washington, Cherelyn Espina, University
of Washington, Allison M. Stephens, University of Washington, Peggy
S. Odegard, University of Washington. Objectives: To engage high
school students in hands-on activities that provide an introduction to
pharmacy practice, inspire exploration of pharmacy and health care as
a career option, and provide perspective on the ways pharmacists
contribute to improving healthcare outcomes through a day camp
model. Method: A four-day summer program, Students Exploring
Pharmacy (STEP), employing informational and active learning ses-
sions, such as hands-on skill exploration, problem-based learning ac-
tivities, and group presentations was developed. A patient case activity
was threaded through the program to better illustrate the various ways
pharmacists work with patients and their families and to contextualize
what students were learning. Results: The majority of student partic-
ipants (64%) reported their interest in a career in pharmacy increased
through their participation in STEP. Of those who indicated their in-
terest stayed the same (29%), over half (60%) reported their interest in
pursuing a career in health care in general increased. Students found
the active learning components most beneficial and suggested finding
ways to increase active learning in future iterations of the program.
Implications: Students report their participation in STEP helped them
to better understand pharmacy and health care practice and to increase
their interest in pursuing a pharmacy and/or health care career. Active
learning strategies were effective in engaging high school student
participants and opportunities to expand active learning should be
explored for future years. The four-day program model is adapt-
able and transferable to other schools of pharmacy and may also be
modified for other target audiences (community colleges, local under-
graduates, etc.).

Students’ Perception of Computer-Based Testing Using Exam-
Soft. Gauri Sabnis, West Coast University, Amber Verdell, West Coast
University, Jennica Zaro, West Coast University, Mohammed A. Is-
lam, West Coast University. Objectives: In Fall 2017, West Coast
University School of Pharmacy implemented ExamSoft for testing.
Three courses in each didactic year employed ExamSoft. Prior to this,
courses had Scantron-based written exams. In response to this change,
students expressed concerns about their grades being lowered. Fur-
thermore, some students seemed to find no usefulness in computer-
based testing. We hypothesized this was due to their inherent bias
toward technology and its use in exams. Method: To assess this hy-
pothesis, we conducted a survey of all students. The survey contained
questions about comfort with technology and four questions on stu-
dents’ perceptions of ExamSoft and its effect. The survey responses
were stratified according to the preference of respondents towards
technology and its use in exams. Respondents were stratified into
3 groups: tech-embracers (answered — I love trying new technology,
and I prefer to save paper and read on a screen) or tech-skeptics
(answered — I hate having to learn new technology, and I prefer paper
over electronics for any type of reading) or neutral. Results: Results
showed that respondents classified as tech-skeptics tended to have
a more negative view of ExamSoft and its perceived impact on
their grades (59% of tech-skeptics said their grades were slightly/
significantly reduced) than students who identified themselves as
tech-embracers (29%) or neutral (27.7%). 52% of tech-skeptics
agreed/strongly agreed that computer-based testing helps them pre-
pare for licensure exams, while technology-embracers and neutral re-
spondents (87% and 88% respectively) believed that ExamSoft would
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benefit them. Implications: Students’ perception of ExamSoftis based
on their inherent bias towards use of technology.

Theoretical Models

A Method to Streamline Management of Excused Absences.
Shannon R. Tucker, University of Maryland, Chris Klimas, University
of Maryland, Andrew Coop, University of Maryland, Cherokee
Layson-Wolf, University of Maryland. Objectives: Improve assess-
ment of the impact of student absences on program delivery, and re-
sponsiveness to students at risk of academic difficulty due to external
issues such as illness. Ensure that policies related to student absences
are enforced consistently. Method: The University of Maryland
School of Pharmacy has long had a policy regarding student absences.
Implementation of this policy, however, was the responsibility of in-
dividual instructors. Because of this, it was difficult to assess the im-
pact of student absences both on a programmatic and individual basis.
A policy was enacted creating a centralized process in which students
submit excused absence requests to the Offices of Academic Affairs
and Student Affairs. The two offices decided to track data related to
requests in a dedicated web-based system instead of email or paper
records. Results: A web-based form and associated tracking system
was created to manage absence requests. Once submitted, the web
system facilitates private discussion of requests by the associate deans
of the two offices, communication with the student requestor, and
notifications to instructors once a decision is made. The system also
allows for reporting on aggregate data, such as type of request and
length of absence. It also can help identify students who may be in-
appropriately using requested absences. Implications: Centralizing
excused absence request handling in an administrative office can be
accomplished with a relatively low amount of initial effort. In addition
to increasing aggregate analytic capabilities as outlined above, record-
ing the history of student requests in a dedicated space improves in-
stitutional memory.

Development and Implementation of Co-Curricular Require-
ments in a School of Pharmacy. Aida Oganesyan, West Coast Uni-
versity, Jessica Louie, West Coast University, Sarian A. Bangura, West
Coast University, Anna Babakhanyan, West Coast University, Kyle
Sousa, West Coast University. Objectives: To design, implement, and
test the feasibility of co-curriculum requirements that enhance stu-
dents’ development of the knowledge, skills, abilities, and attitudes
for self-awareness, leadership, innovation, entrepreneurship, and
professionalism. Method: A Co-Curriculum Committee comprised
of faculty and student representatives was formed to develop co-
curricular learning outcomes, co-curricular requirements, and assess-
ment criteria for a four-year Doctor of Pharmacy program. Results:
The co-curriculum relates to activities that complement the academic
learning experience and includes activities that engage students with
opportunities to learn and refine technical, affective, and cognitive
skills. Here, we describe the design of co-curricular requirements
that articulate the minimum number of activities and reflections
students must complete across the core categories of leadership, self-
awareness, professional development, and innovation/ entrepreneurship.
Attendance and co-curricular activity assessments are documented in
RxPortfolio, assessed by faculty advisors, and tied to student progression
through a pass/fail zero-credit course. Implications: The ACPE Stan-
dards 2016 require Schools of Pharmacy to implement a co-curriculum
program. Additionally, the current job market values the qualities de-
veloped through the co-curriculum. The co-curriculum described herein,
may be leveraged and modified by Schools/Colleges of Pharmacy as they
seek to execute their respective co-curricula.
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Help Wanted: Trends in the Pharmacist Workforce and Pharmacy
Education. Lisa Lebovitz, University of Maryland, Natalie D. Eddington,
University of Maryland. Objectives: The objective is to review seismic
shifts in pharmacist supply and demand, and urge immediate action.
Method: Pharmacy education and pharmacist occupation data were
compiled and compared. Results: US Bureau of Labor Statistics
(BLS) ten-year growth projections for the pharmacist occupation have
plummeted from 30.1% projected growth between 2002-2012 (more
than double the national employment growth projection) to only 5.6%
between 2016-2026 (25% below the national employment growth pro-
jection). The Pharmacist Demand Index (PDI) also indicates declining
demand. Pharmacist employers are restructuring employment to save on
labor costs instead of implementing more value-based business models;
pharmacist salaries are plateauing and part-time positions are increas-
ing. Pharmacy school applications have declined steadily since 2010,
and yet pharmacy schools continue to increase supply. At current rates
over the next ten years, ~145,000 new pharmacists will be looking to
replace nearly half of the 312,500 currently-practicing pharmacists.
Pharmacy student debt increased 30% in the last five years, and
2000+ first-time testers failed the NAPLEX in 2016. Implications:
Meanwhile, pharmacist patient care is expanding and transitioning from
fee-for-service to value-based care should make sense to employers.
Retail settings must accelerate changes in their current business model
to seize upon new patient-focused revenue opportunities. Schools must
accept only the highest quality applicants to train for these new practice
models and maintain the profession’s public trust. Together the schools,
associations, and employers can change the trajectories of supply and
demand if they take immediate and significant actions to tip the balance
in favor of pharmacists of the future.

Streamlining Exam Administration Through Continual Stake-
holder Engagement and Training. George Anagnostou, University
of Maryland, Shannon R. Tucker, University of Maryland, Jenna Gold-
berg, University of Maryland, Andrew Coop, University of Maryland.
Objectives: The objective of this project was to use a multi-phased
training approach to improve examination administration and user pre-
paredness. Method: Using comprehensive guides, one page sheets, in
person trainings, and practical application of skills, the School devel-
oped a model for effective training and support. Training consisted of
two separate phases of examination administration. The first phase fo-
cused on high level concepts, such as examination policy, and the second
on the development of practical skills. To develop and refine skills,
trainees completed a skills assessment within the ExamSoft portal re-
ceiving feedback throughout the process. Results: This multi-phased
approach resulted in trainees having a better grasp of examination policy
as well as an increased proficiency with the ExamSoft portal. The com-
pletion of a skills assessment provided trainers with insight into each
individual’s abilities as well as an awareness of common trouble areas.
This informed the creation of targeted communications, refined training
approaches, and proactive consultations to improve the exam adminis-
tration abilities of faculty, staff, and teaching assistants. Implications:
The success of this methodology has helped establish a repeatable ap-
proach to exam administration training that can improve exam reliability
and reduce support requirements.

The Development of an Academic Success Center With the Imple-
mentation of an Early Alert Process. Joseph V. Etzel, St. John's
University, Russell DiGate, St. John’s University, Diana J. Patino,
St. John’s University. Objectives: The College’s Academic Success
Center (ASC) was developed to provide academic support and tutoring
for all students enrolled in the College pertaining to their professional
coursework. Additionally, a multifaceted Early Alert process was put
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into place to identify at-risk students to ensure identification and in-
tervention Method: The center was developed to provide tutoring and
workshops for pharmacy students in their professional years. Doctoral
fellows, peer pharmacy (P4) graduate assistants, and faculty provide
individual, group tutoring, and academic workshops focused on course
specific topics, general study skills, and other topics. At-risk students
can be identify through a multifaceted Early Alert Process, monitoring
of in-class assessments and an electronic faculty driven notification
system that allows for appropriate intervention which can include tutor-
ing or workshops. Student are able to self-enroll in any of the ASC
programs. Results: In 2016-17, 136 students visited the ASC for an
excess of 1000 hours of tutoring. This past semester the Center served
a total of 156 students receiving 619 hours of tutoring. Eight workshops
were held this semester servicing 188 students. A student survey dem-
onstrated 93% were either satisfied or very satisfied with their experi-
ence. Since implementations of these services, the program’s graduation
rate and on-time graduation rate has increased by 6% and 17%, respec-
tively. Implications: The implementation of these student centered ser-
vices system was well received and proved to be beneficial. Continued
growth of the services provided by the ASC will likely assist in assuring
a higher rate of academic success for our students.

The Development of a Student Congress to Improve Communica-
tion, Promote Collaboration and Foster Interprofessional Activi-
ties. Diana J. Patino, St. John’s University, Francis A. Ferraiuolo,
St. John’s University, Russell DiGate, St. John's University, Joseph
V. Etzel, St. John’s University. Objectives: The College of Phar-
macy and Health Sciences developed a Student Congress to improve
the communication and coordination of student-related activities
and events between students, student organizations, faculty and the
administration of the college as well as develop interprofessional ac-
tivities. Method: The Student Congress membership includes the
Presidents and Vice Presidents of 16 Pharmacy student organization, 1
Toxicology organization, 1 physician assistant organization, 1 Clinical
Laboratory Sciences organization, and 1 Radiologic Sciences organiza-
tion. In addition, 1 elected representative from each professional year for
each of the above majors serves in the congress. Members of the student
congress have formal bi-weekly meetings to discuss pertinent student
concemns, discuss event strategies and the members are responsible for
communicating back to the student body. In addition, a shared calendar
was developed for all faculty, administrators, staff and students of the
college that lists all student events and interprofessional activities.
Members of the student congress were provide with additional oppor-
tunities to build on their own leadership skills. Results: In its first year,
40 co-sponsored events were developed and promoted by the student
congress. These include: fundraising events, Giving Tuesday, commu-
nity services, interprofessional clinical challenges, leadership panels,
careers panels, residency and fellowship showcases. Implications:
The development of the student congress enhanced communication
and cooperation amongst the student organization within the college.
Additionally, the student congress served to facilitate improved com-
munication between the students, faculty and administrations of the
student congress. Continued efforts will help the college in meeting
the 2016 AACP standards of professionalism, interprofessional educa-
tion and co-curricular activities.

BIOLOGICAL SCIENCES
Completed Research

A Combination Regimen for Overcoming Acquired-Resistance in
Pancreatic Cancer Using Piperlongumine as Adjunctive Therapy.
Terrick A. Andey, MCPHS University—Worcester/Manchester, Yasser
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Alharbi, MCPHS' University—Worcester/Manchester, Wonwoo Chung,
MCPHS University—Worcester/Manchester, Hyeyeun Heacock, MCPHS
University—Worcester/Manchester. Objectives: An estimated 55,440
new pancreatic cancer cases and 44,330 deaths will occur in the United
States by the end of 2018. Gemcitabine, erlotinib and gefitinib are ap-
proved for treating pancreatic cancer, however, acquired-resistance
limits their long-term clinical efficacy. We investigated the anticancer
efficacy of these therapies in a two-drug combination regimen with
piperlongumine, a natural plant extract as a therapeutic strategy for
overcoming acquired-resistance in pancreatic cancer. Method: Piper-
longumine was investigated across a panel of pancreatic cancer cell lines
(Capan-1, Panc-1 and MIA-PaCa-2) using the Resazurin dye-uptake
assay for cell viability at 72 h. Combination regimen of piperlongumine
with either gemcitabine, erlotinib or gefitinib were tested in MIA-
PaCa-2 cells for cell viability by fixing the concentration of piperlogu-
mine (0.001 pM and 0.1 pM) and varying the concentration of the other
drug, or vice versa. Result were analyzed and presented as concentra-
tion-response plots, and as the mean drug concentration that inhibits
50% of cell population (IC50). Results: Piperlongumine had an IC50
0f 10.69 = 1.08 uM, 6.62 = 0.14 uM and 8.02 = 0.88 uM in Capan-1,
Panc-1 and MIA-PaCa-2 cells respectively. Piperlongumine was more
potent compared to gemcitabine (IC50: 20.39 *= 4.42 yM), erlotinib
(IC50:19.38 * 2.52 yM) and gefitinib (IC50: 11.88 * 1.28 uM) against
MIA-PaCa-2 cells. Significantly, low-dose gemcitabine, erlotinib or
gefitinib in combination piperlongumine was more effective in inhibit-
ing MIA-PaCa-2 cell viability compared to single treatments. Implica-
tions: Piperlongumine is a potent natural plant extract that may be useful
in adjunctive treatment of drug resistant pancreatic cancer.

Antihypertensive Effect of Thymoquinone in Rats: Role of
Arachidonic Acid Metabolism. Fawzy A. Elbarbry, Pacific Univer-
sity Oregon, Aimy Ung, Pacific University Oregon, Saleh Batroukh,
Pacific University Oregon. Objectives: We investigated the effects
of thymoquinone (TQ), a Quinone phytochemical in the plant
Nigella Sativa, on Arachidonic acid (AA) metabolism in the kidney
and its effect on arterial blood pressure, using spontaneously hyper-
tensive rats (SHR) as our animal model system. Method: Rats were
treated for 7 weeks with TQ (10, 20, or 40 mg/kg) added to their
drinking water; drinking water alone was used as our control. Mean
arterial pressure (MAP) was measured at 7-day intervals throughout
the study. Atthe end of the treatment, rats were euthanized, followed
by preparation of kidney microsomes to measure the activity (us-
ing LC/UV and fluorescence assay) and expression (using immuno-
blotting) of enzymes involved in regulation of vasoactive metabolites:
CYP4A, the key enzyme in the formation of 20-hydroxyeicosatetraenoic
acid, and the soluble epoxide hydrolase (sSEH), which is responsible for the
degradation of the vasodilator metabolites such as epoxyeicosatetraenoic
acids. Results: We found that treatment with TQ leads to significant
reductions in both the expression and activity of renal CYP4A iso-
zyme. Only the high dose TQ resulted in a significant reduction in the
expression and activity of renal sEH. Consistent with these data, we
have found that treatment with TQ resisted the progressive rise in MAP
in the developing SHR in a dose-dependent manner. Implications:
This is the first demonstration that TQ modulates the metabolism of
AA by both kidney P450 enzymes and sEH in SHR rats. This may
represent a novel mechanism by which TQ protects SHR rats against
the progressive rise in blood pressure.

Design and Development of a Translational Research Elective
Curriculum for Pharmacy Students. Paramita Basu, Touro College
of Pharmacy-New York, Batoul Senhaji-Tomza, Touro College of
Pharmacy-New York, Bupendra Shah, Touro College of Pharmacy-New
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York, Zvi Loewy, Touro College of Pharmacy-New York. Objectives:
A research-based sequence of electives was designed to provide phar-
macy students with training in research methodology and scientific pre-
sentation to prepare them for research focused career opportunities.
Method: A 3-course elective sequence was designed with a focus on
translational research and develops research, analytical and scientific pre-
sentation skills. The first course provides training in the fundamental
methods required for translational research. The second course applies
the research methods to a short term scientific research project. The third
course teaches the art of presenting and communicating scientific con-
cepts and articulating the significance of the outcomes in both oral and
written formats. Results: 16 PY2 and PY3 Students participated in the
first course performing a number of hands-on experiments that included
quantitative and qualitative analysis of macromolecules as well as appli-
cation of cell culture and microbiology experimental approaches for dif-
ferent research questions. Students were evaluated on their knowledge of
experimental design, scientific calculations, accuracy of technique, re-
sults, productivity and professionalism. Assessments included laboratory
reports and examinations. Students evaluated the course at the end of the
semester using a course evaluation survey. Students completing the
course demonstrated elevated levels of knowledge of laboratory practices
and technical skills, and increased interest in pursuing research careers
within the pharmaceutical or biotechnology industry. Implications: A
3-course research sequence was successfully designed and implemented
that allows PharmD students in the traditional 4-year program to partic-
ipate in biological and pharmaceutical sciences research. Students report
that the elective sequence enhanced their critical-thinking and problem-
solving skills and helped them develop as independent learners.

Differential Expression of Nanoparticle-Induced High Mobility
Group Box-1 in Human Hepatocyte Cell Line HC04. Christina
Petrelis, University of Saint Joseph, Maria Valanca, University of Saint
Joseph, Sangamesh Kumbar, University of Connecticut, Swetha
Rudraiah, University of Saint Joseph. Objectives: Numerous products
that are already on the market claim to have used nanotechnology in
manufacturing processes. Nanoparticles can be toxic because of their
size and exposure through air, food and the cosmetics/clothing. There
is an increasing concern regarding their potential health hazards.
Nanoparticles that enter the circulation end up in the liver and are
trapped in the reticulo endothelial cells. Their potential toxic effects
in hepatocytes are unknown. High mobility group box-1 (HMGBI1) is
a nonhistone nucleoprotein that regulates transcription. It plays an
important role in many cellular processes including inflammation, cell
differentiation and tumorcell migration. It is also considered a mecha-
nistic marker of liver injury. Here, we report the effects of multiwalled
carbon nanotubes (MWCNT) and titanium dioxide (Ti02) on HMGB1
expression in hepatocytes using a hepatocyte cell line (HC-04).
Method: The acute cytotoxicity was quantified by measuring the
LDH leakage into the media. In addition, hepatocellular HMGBI1 pro-
tein expression following a single or repeated treatment was measured
by western blotting. Results: A single MWCNT treatment did not
significantly increase LDH leakage both at 24 and 48h. However,
the cellular expression of HMGBI1 protein increased significantly,
72h after MWCNT treatment. No secreted HMGB1 was detected in
the media. Similar results were seen with TiO2 treatment. Repeated
MWCNT treatment for two weeks also increased HMGB1 protein
expression significantly. Implications: Taken together, increased
HMGBI expression following MWCNT or TiO2 exposure is sugges-
tive of mild hepatocellular injury. The functional consequences of
HMGBI expression after MWCNT expression in hepatocytes is un-
known and is currently being investigated.
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Essentials of Pharmacogenomics for a PharmD Curriculum: A
Method for Prioritizing Content. J. Shawn Jones, The University
of Texas at Tyler, David F. Kisor, Manchester University, David R.
Bright, Ferris State University, Heather Sibal, The University of Texas
at Tyler. Objectives: Although ACPE requires inclusion of pharma-
cogenomics (PGx) into every PharmD curriculum, little guidance ex-
ists for the specific content. PGx coverage varies between institutions
from minimal inclusion to stand-alone courses.The goal of this article
is to provide faculty with a method for prioritizing the multitude of
available PGx information that they may use to custom fit the infor-
mation into the allocated time for PGx education in their PharmD
curriculum. Method: The FDA Table of Pharmacogenomic Biomarkers
in Drug Labels, Sigler’s Top 200 Drug List and published guidelines
from the Clinical Pharmacogenetic Implementation Consortium (CPIC)
were analyzed to prioritize pharmacogenomic responses into a tier sys-
tem. Results: Drugs were categorized into 4 tiers of importance for
inclusion into a PharmD curriculum. The top tier consists of 11 drugs
meeting 3 criteria: 1) FDA requires inclusion of PGx information in their
drug labels; 2) they are included in Sigler’s Top 200 Drug List for most
prescribed drugs; and 3) they have published guidelines from CPIC that
instruct pharmacists in how to translate a patient’s genotype into an
appropriate clinical decision for recommending adjustments to therapy.
Implications: Institutions with limited time dedicated to PGx education
could use the tier system as a guide for including PGx education into
their curriculum, ensuring that their PharmD students will, at a mini-
mum, receive education on the most commonly prescribed drugs with
FDA-mandated PGx drug labeling and published guidelines for clinical
decisions.

Forensics for Pharmacy Students, Really? Arturo G. Marti-Ortiz,
University of Puerto Rico. Objectives: To offer an elective course on
principles of forensic sciences that enhance the knowledge of phar-
macy students (P3); to obtain student perceptions as to relevance of
forensic topics to their pharmacy education. Method: Academic ac-
tivities demanded active-participation. A reflection of each activity
was required. The course commenced with an analysis for scientific
correctness of a TV episode of CSI. Classroom lectures included:
methods of analysis, drug variations depending on body collection
sites, post-mortem redistribution (PMR), cause of death (COD), and
expert testimony. Autopsy reports were analyzed by the class. Each
student presented three forensic research papers. Marijuana legaliza-
tion was discussed in an adversarial scenario. State forensic laborato-
ries and Drug Court were visited. Class project was the development
of a 21st Century Drug Policy. Results: Students perceptions and
reflections overwhelmingly favored inclusion of such a course or
components into the pharmacy curriculum. Representative student re-
flections: the topics presented were useful to our professional devel-
opment; the course offered a new perspective of pharmacy that I did
not think possible; the subject matter is not covered in courses such as
pharmacology or therapeutics; [ will recommend this course to future
students; I learned in detail about opioids, legal and illegal use and
consequences; I plan to apply concepts learned to my pharmacy prac-
tice; the course experience has been unique showing me areas in fo-
rensics were a pharmacist can have influence. Implications: In the
increasing complicated paradigm of drug use, knowledge of forensic
concepts augments the possibility of new roles for pharmacists.

Impact of a Stepwise Approach to Re-Design Pre-APPE Assessment
on Student Performance. Ligia Westrich, Fairleigh Dickinson Univer-
sity, Shreya Patel, Fairleigh Dickinson University, Lillian Rozaklis,
Fairleigh Dickinson University, Anastasia M. Rivkin, Fairleigh Dickinson
University. Objectives: To re-design pre-Advanced Pharmacy Practice
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Experience (APPE) assessment on Identification of Drug Re-
lated Problems (IDRP) using a stepwise approach to improve student
performance. Method: Readiness for APPE is evaluated using 11 skill-
and/or knowledge-based pre-APPE assessments embedded in didactic
and Introductory Pharmacy Practice Experience (IPPE) courses and
patient care laboratories. During review of trended data from two co-
horts, the assessment committee identified a decline in the first attempt
pass rate for IDRP assessment. A working group was formed to further
analyze the current state of IDRP assessment and propose an action plan
to remedy the decline in pass rate. Working group followed a stepwise
approach to re-design the assessment, incorporating: pre-specified
guidelines and checklists for creating patient vignettes (assessment in-
strument), a process for rigorous and in-depth review of cases, integra-
tion of practice-based patient cases into didactic curriculum, and
a priori review session. Results: First attempt pass rate for current
IDRP pre-APPE assessment was compared to trended data from prior
administrations to evaluate impact of re-design. Cumulative first time
pass rates increased from 76% to 80%. The number of students who
performed as strong (answered 3 out of 3 cases correctly) increased
from 15.5% to 26.6%. A similar trend of improved performance is
predicted with future cohorts. Implications: Comprehensive evalua-
tion of student performance longitudinally has informed important
changes to the development and administration of IDRP pre-APPE
assessment. Lessons learned from this approach are transferable for
on-going improvement of all pre-APPE skills and knowledge-based
assessments.

Inhibition of Akt-Survivin Pathway Synergizes the Cell Death
Caused by Alpha-Santalol in Human Prostate Cancer Cells.
Ajay K. Bommareddy, Wilkes University, Adam VanWert, Wilkes
University, Chandradhar Dwivedi, South Dakota State University.
Objectives: The present study was undertaken to investigate the
mechanistic details associated with the induction of apoptosis by
a-santalol in cultured human prostate cancer cells (LNCaP and
PC-3). The main objectives were (1) to examine the relationship be-
tween survivin and PI3K-Akt pathway in the induction of apoptosis
by a-santalol in prostate cancer cells. (2) to investigate the effect of
PI3k/Akt pathway inhibition by pharmacological inhibitor Ly294002
on apoptosis induced by a-santalol. Method: Expressions of major
proteins studied were determined using standard Western blot protocol
and analyzed by LICOR-Odyssey infra-red scanner. Levels of survivin
was confirmed employing survivin ELISA kit. The cell viability was
determined by trypan blue dye exclusion assay and caspase-3 activity
was confirmed using caspase-3 (active) ELISA kit. Results: Treatment
of prostate cancer cells with alpha-santalol (20, 40 uM) resulted in the
down regulation of survivin, XIAP and p-AKT (s-473) expressiion.
Alpha-santalol also significantly reduced the levels of survivin as de-
termined by survivin ELISA assay. Inhibition of PI3K-Akt pathway
by pharmacological inhibitor LY294002 synergized the apoptotic
cell death induced by a-santalol as examined by cell viability, active
caspase-3 activity and expression of cleaved PARP, caspase-3 levels.
Implications: The study revealed that a-santalol downregulates levels
and expression of survivin and that inhibition of PI3K/Akt pathway
synergizes the apoptotic cell death in human prostate cancer cells and
warrants preclinical studies employing relevant in vivo models.

Inhibition of Protein Disulfide Isomerases Suppresses Mast Cell
Activation and Function During Food Allergy. Stephanie Polukort,
Western New England University, Dylan Krajewski, Western New
England University, Edwin Kaczenski, Western New England Univer-
sity, Jeffrey Rovatti, Western New England University, Daniel R.
Kennedy, Western New England University, Clinton Mathias, Western
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New England University. Objectives: Mast cell activation is a crucial
step in the induction of allergic responses, resulting in the release of
numerous proinflammatory cytokines. Thiol isomerases such as the
oxidoreductase-protein disulfide isomerase (PDI) play critical roles
during protein folding and also act as molecular chaperones during
immune responses. We therefore hypothesized that mast cell activa-
tion and cytokine production will be attenuated in the absence of
PDI induction, leading to the suppression of mast cell-mediated aller-
gic responses. Method: Bone marrow-derived mast cells (BMMCs)
were treated with the known PDI inhibitors bacitracin, rutin and
PACMA-31 and mast cell activation was assessed. Similarly, wild-
type mice were sensitized and challenged with ovalbumin and treated
with PACMA-31 to determine whether PDI inhibition can modulate
the development of food allergy. Results: Activation of BMMCS via
IgE and antigen resulted in the enhanced expression and secretion of
IL-4, IL-6, TNF-alpha and IL-13. In contrast, pretreatment with the
PDI inhibitors resulted in decreased expression and secretion of these
cytokines. Furthermore, treatment of wild-type mice with PACMA-31
in a model of ovalbumin-induced food allergy resulted in a significant
attenuation in the development of food allergy symptoms including
decreases in allergic diarrhea, mast cell activation and allergen-
specific IgE. Implications: These data therefore suggest that mast cell
activation during allergic responses may be regulated by PDI induc-
tion, and that blocking PDI function may prove to be of therapeutic
benefit in allergic patients.

Metacognitive Awareness in Entering P1 Students. Margaret A.
Weck, St. Louis College of Pharmacy, Chris N. Thai, St. Louis College
of Pharmacy, Claude Gaebelein, St. Louis College of Pharmacy,
George Vineyard, St. Louis College of Pharmacy. Objectives: To
examine the potential relationship between metacognitive ability
and academic success at the St. Louis College of Pharmacy. Method:
Schraw & Denison’s Metacognitive Awareness Inventory (MAI)
(1994) was administered in the fall 0f 2014 to incoming undergraduate
students (N=92). The survey was then administered to all incoming P1
students early in fall 2017 (N=252). Grade data was compiled by the
VP for Institutional Research. Approval for data collection in 2014 was
obtained [STLCOP IRB # 2014-15] and renewed in 2017. Results:
Data presented here are from the 93 students (48% of 2014 Freshman
class) comprising the “test-retest” group completing the MAI twice.
There was no statistically sig. change in MAI scores between the first
administration (ave. MAI score 4.03) and re-test (ave. MAI score 3.75)
p>0.05. But small and statistically significant (p<<0.05) correlations
were shown to exist between the 2017 MAI score and GPAs of the two
preceding semesters; Fall 2016 GPA (r = 0.428) and Spring 2017 GPA
(r = 0.291). This relationship was also seen for the knowledge of
cognition and regulation of cognition sub-scores of the MAI in both
semesters. Implications: Previously we have shown that the MAI
scores were not correlated with the ACT scores of 2014 incoming
freshmen, nor earned GPAs in their Freshman year (r= 0.013). But
for this cohort there is an interaction between MAI scores and grade
performance in the Junior year. Explicitly developing metacognition
may help increase student success and persistence in degree programs.

Pharmacy Student Attitudes Towards Substance Use: An Analysis
of Attitude Change Following an Elective Course Intervention.
Wenola Tauro, Western New England University, Emily T. Cramer,
Western New England University, Allissa M. Long, Western New
England University, Jilla Sabeti, Western New England University.
Objectives: This study implemented a standardized Substance Abuse
Attitude Survey (SAAS) to measure explicit attitudes of early-level
pharmacy students towards social drug use and substance users. The
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main question investigated was whether exposure to a semester-long
drug abuse pharmacology course was sufficient to alter substance use
attitudes towards alcohol, marijuana, and other substances. Method:
Participants were pharmacy student volunteers (N = 47) either en-
rolled (intervention group) or not enrolled (control group) ina 15-week
elective course on drug abuse pharmacology. A previously validated
SAAS instrument with 49 Likert-type questions was administered online
on the first (baseline) and final week and data collected anonymously in
both groups. Parametric mean scores were analyzed for statistical sig-
nificance using the Sidak corrected t-tests. Results: At baseline, preex-
isting attitudes between the two groups were similar with 20-35% of
students reporting highly permissive attitudes toward social drug use. At
semester’s end, a marked attitude shift took shape such that students
completing the elective course showed significantly less tolerant atti-
tudes towards social drug use, both in those experimenting and those
with a substance use disorder. A decreased acceptance towards mari-
juana use was seen in the intervention group, whereas the control group
reported increased openness towards cannabis use by semester’s end.
Stereotyped attitudes towards drug users, however, were not altered
substantially in either group. Implications: These data suggest that even
brief exposure to didactic content on drug abuse pharmacology can be of
value in inducing attitude change, while certain stereotyped attitudes
towards substance users are more resistant to change.

Polyphenol Ellagic Acid Exerts Anti-Inflammatory Actions by
Disrupting Store-Operated Calcium Entry Pathway Activators
and Coupling Mediators. Matthew Murphy, Western New England
University, Xia Quin, Clinton Mathias, Western New England Univer-
sity, Diptiman Bose, Western New England University. Objectives:
Pharmacological agents that can modulate calcium homeostasis are
being extensively explored as potential anti-inflammatory agents.
Ellagic acid (EA), a polyphenolic compound found in many fruits
and plant extracts, has been known to possess anti-inflammatory prop-
erties. However, the mechanism of action behind its anti-inflammatory
action is unclear. EA is thought to modulate calcium homeostasis.
However effects of EA on calcium signaling is not clearly understood.
We studied the impact of EA on calcium handling, in particular, store-
operated calcium entry (SOCE), a process critical to proper T cell
function. Method: Jurkat T cells were loaded with calcium sensitive
dye Fluo-4AM to measure changes in intracellular calcium. HEK293
cells were transfected using lipofectatmine 2000 according to the
manufacturer’s protocol. Results: Addition of EA produced calcium
release (EC50= 63 pM) in Jurkat T cells in a dose-dependent manner.
Incubating Jurkat T cells with EA (12h) decreased the ATP-induced
calcium release and diminished the SOCE-mediated calcium influx
in a dose-dependent manner (IC50= 23 uM). EA attenuated the
ATP-induced calcium influx in EA-treated HEK293 cells transiently
transfected with SOCE channel Orail-myc and ER-sensor stromal
interaction molecule (STIM1) (HEKSTIM/Orai). Furthermore, EA
interfered with the Orail and STIMI coupling by disrupting STIM1
puncta formation in the HEKSTIM/Orai cells. EA treatment also re-
duced cytokine secretion and nuclear factor of activated T-cell tran-
scriptional activity in stimulated T cells. Hence, by inhibiting SOCE
mediated calcium influx, EA decreased downstream activation of pro-
inflammatory mediators. Implications: These observations suggest
a novel target to EA-mediated effects and provide insight into the
mechanisms underlying EA mediated anti-inflammatory effects.

Reactivation and Retention of Foundational Knowledge in a Third
Professional Year Infectious Disease Course. Amanda M. Munson,
Shenandoah University, Katrina Petrov, Shenandoah University, Mark
S. Johnson, Shenandoah University. Objectives: To assess vertical and
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horizontal retention of foundational microbiology material in a required
third-year infectious diseases integrated therapeutics course. Method:
Students in a third-year infectious disease pharmacy course were ad-
ministered a nine-question pre-quiz for bonus points at the start of
the course to permit students to self-assess their retention of founda-
tional microbiology material from their first professional year. Students
were then provided with review material. The same assessment was
administered two weeks later as a quiz and at the end of the course as
a post-quiz for bonus points to allow students to self-assess retention of
material. Results from nine similar questions on the first-year microbi-
ology exam and the three third year quizzes were analyzed using paired
t-testsand ANOVA. Results: There was a significant decrease (p<<0.01)
in retention of knowledge from the first-year exam to the third-year pre-
quiz, but a significant increase (p<<0.01) from the third-year pre-quiz to
the quiz, and no significant change (p=0.58) in results from the quiz to
the post-quiz. Further, there was no significant difference between per-
formance on the first-year exam, the third-year quiz, or the third-year
post-quiz (p=0.50). Implications: Reactivation of knowledge from first
professional year was achieved with an out-of-class review. Retention of
this material persisted to the end of the infectious disease course dem-
onstrating that a brief, student-driven review of material was sufficient
to help students recall and retain knowledge from their first to their third
professional year.

Student Faculty Partnership in Developing a Leveling Course.
Manas Mandal, Roseman University of Health Sciences, Erik Jorvig,
Roseman University of Health Sciences, Vijay Kale, Roseman Univer-
sity of Health Sciences, Jeftery Talbot, Roseman University of Health
Sciences, Rebecca Keel-Jayakumar, Roseman University of Health
Sciences, Helen C. Park, Roseman University of Health Sciences.
Objectives: To develop an introductory primer course for incoming
P1 students leveling the gap in knowledge base for successful comple-
tion of basic biomedical sciences blocks in an accelerated pharmacy
program. Method: Focus group discussion with students and faculty led
to the approach, identification of the problem and development of the
course structure. Under-performing basic biomedical sciences blocks
were identified through analysis of nine different assessment data for last
three years by a group of P2 students. Voluntary faculty participation
created six short learning modules with audio covering the identified
areas with pretest and test questions. The modules were released to the
incoming Plstudents prior to attending the class for two weeks. Course
use activity and student satisfaction were monitored. Post-use experi-
ence was discussed ata P1 focus group. Results: Focus group discussion
and assessment data analysis identified the areas of weaknesses in bio-
chemistry and pharmacology with scores at <60%, <30% or discrep-
ancy in scores = 50% between upper and lower 27%. Our passing
standard is 90%. Course use data shows highest use (66.16 hr) on the
day ofrelease that gradually declined to 23.4 hr on day seven with a total
use time of 307.29 hr with average 0.72 hr/user. Student satisfaction
indicated a high and increasing trend (mean 3.9 and 4.1in Likert scale)
for two consecutive years. Implications: Early intervention can be an
effective measure to ensure satisfactory academic progression. A prop-
erly designed levelling course can bridge the gap in knowledge base
leading to academic success with reduction in attrition rates.

Synthesis of Imidooxy Derivatives as Potential Anticancer Agents.
Katherine Lee, University of Saint Joseph, Hillary Kuzaro, University
of Saint Joseph, Mark A. Sweezy, University of Saint Joseph, Stacy
Lin, Cedarville University, Samson Amos, Cedarville University, lvan
0. Edafiogho, University of Saint Joseph. Objectives: The objectives
were to synthesize imidooxy compounds and evaluate them in differ-
ent cancer cell lines at National Cancer institute and at one of our
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laboratories. Preliminary results from our laboratory indicate that cer-
tain imidooxy compounds possess promising anticancer activities
against breast, lung, colon, prostate and brain cancer. The most potent
compound, E49 (methyl N-phthalimidooxy-2-methylacrylate) has
a potential anticancer activity in different cell lines at concentra-
tions ranging from 10 -100 nanomolar. Method: The reaction of
N-hydroxyphthalimide with 2-bromomethylacrylate in triethylamine
yielded the typical imidooxy analog E49. Using similar synthetic
schemes, imidooxy formates, acetates, propionates, and methylacrylates
were prepared from N-hydroxynaphthalimide, N-hydroxyphthalimide,
N-hydroxysuccinimide, and endo-N-hydroxy-5-norbornene. Eleven
compounds AA1, E1, E3, E16, E29, E33, E38, E49, E62, GF1 and KL 1
were evaluated for anticancer activity in different cell lines up to 48 hours
of exposure. We determined the structural activity relationship with
different ring sizes, side chain extensions, and bioisosteric substitutions
on the anticancer activity of the imidooxy compounds. Results: In our
laboratories, the imidooxies had anticancer activity in T98, U251, and
U1242 glioblastoma cancer cell lines at 2.5 to 5 micromolar concentra-
tions. Generally, the phthalimidooxy and naphthalimidooxy compounds
afforded the more potent anticancer agents. Our initial in vitro evalua-
tions indicate that E49 does not function as a DNA alkylator or DNA
intercalator but it acts to disrupt cell cycle progression at the G1/S
boundary. Implications: The potential advantages of the imidooxy an-
ticancer agents include better toleration, reduced resistance during ther-
apy, and synergistic effect when used with other anticancer agents.

Systems-Level Analyses to Elucidate Key Stress Response Candidates
in Leishmania. Nicola Carter, Pacific University Oregon, Phillip A.
Yates, Oregon Health & Science University, Emily A. Weissgerber,
Pacific University Oregon, Skyler Suchovsky, Pacific University
Oregon, Phillip A. Wilmarth, Oregon Health & Science University,
Larry L. David, Oregon Health & Science University. Objectives:
Leishmania is a human pathogen that afflicts nearly 12 million world-
wide. Current drug regimens for leishmaniasis are limited, and lack both
specificity and efficacy. The goal of our research is to identify molecular
targets within Leishmania to advance drug discovery efforts. Stress
response pathways are a particularly attractive paradigm, since they
protect parasites from fluctuations in the host environment and pro-
mote survival. Previously, we identified a mutant, AgmprAimpdh, in
which parasite survival during purine limitation (a type of nutrient stress)
may be manipulated. In this study, we used this feature of AgmprAimpdh
cells to identify key stress response candidates involved in the pro-sur-
vival response to purine limitation. Method: Quantitative proteomics and
phosphoproteomics were used to query the proteome of AgmprAimpdh
cells cultured under normal growth conditions, as well as under three
different purine limitation conditions with differing survival outcomes.
Results: Across all four treatments, 4735 proteins (59% coverage of the
predicted leishmanial proteome) and 12405 phosphopeptides (which
mapped to 3039 unique proteins) were identified, highlighting the quality
and depth of the dataset. A large number of candidates were significantly
altered in abundance in response to purine limitation, and of these, 206
proteins and 611 phosphopeptides were altered only in those stress con-
ditions triggering a pro-survival outcome. Implications: These analyses
highlight the utility of the AgmprAimpdh cell line and systems-level
approaches for revealing key stress response mechanisms in Leishmania
and have identified several candidates with a putative role in parasite
adaptation and survival during nutrient stress.

The Grass Might Be Greener for Pharmacy Students and Faculty
at Schools With Branch Campuses. Timothy J. Bloom, Shenandoah
University, Nina Pavuluri, Lake Erie College of Osteopathic Medicine,
Lisa Lebovitz, University of Maryland, Manas Mandal, Roseman
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University of Health Sciences, Veronica P. Shuford, Virginia Com-
monwealth University. Objectives: This retrospective study analyzed
American Association of Colleges of Pharmacy (AACP) curriculum
quality surveys to study perceptions of faculty and graduating students
at one-campus colleges/schools of pharmacy (C/SOPs) compared
to those at C/SOPs with satellite or sequential campuses. Method:
Branch campuses were identified using Accreditation Council for
Pharmacy Education designations. Branch type was defined as satellite
(content originating at one campus is shared with another; students are
assigned to one campus for their entire program) or sequential (stu-
dents complete didactic coursework at one main campus, then disperse
to another campus for APPEs). The 2016 and 2017 AACP faculty and
graduating student survey results were requested from the AACP
Office of Institutional Research and Effectiveness, and separated into
campus categories: one campus, satellite campus and sequential cam-
pus. The total percentage of respondents who selected “Strongly
Agree” or “Agree” on the Likert-type scale for each item was calcu-
lated and perceptions on the three types of C/SOP campuses were
analyzed using Chi square comparison of proportions. Results: Of
the 32 C/SOPs with branch campuses, 21 were categorized as satellite
and 11 as sequential. Students from one-campus C/SOPs indicated
significantly lower satisfaction (p<<0.05) in most areas when com-
pared with satellite campus students. One-campus faculty also indi-
cated significantly less satisfaction (p<<0.05), particularly in faculty
development, infrastructure, and research time when compared with
faculty at satellite C/SOPs. Implications: This study provides insight
into pathway comparability and potential drivers to improve satisfac-
tion for students and faculty at different models of pharmacy schools.

The Role of Polyamines for Proliferation, Survival, and Infectivity
of the Protozoan Parasite Leishmania donovani. Sigrid C. Roberts,
Pacific University Oregon, Jasmine Perdeh, Pacific University Oregon,
Irene Abuan, Pacific University Oregon, Linh Le, Pacific University
Oregon, Yvette Leizorek, Pacific University Oregon, Nicole LoGiudice,
Pacific University Oregon, Quintin Love, Pacific University Oregon,
Kristen Turcu, Pacific University Oregon. Objectives: A better un-
derstanding of parasite biology and host-parasite interactions is critical
for the development of much needed therapeutic strategies against
the neglected tropical disease leishmaniasis. Recent studies have high-
lighted the critical nature of polyamines in parasites. The polyamine
biosynthetic pathway in Leishmania consists of four enzymes: argi-
nase (ARG), ornithine decarboxylase (ODC), spermidine synthase
(SPD), and S-adenosylmethionine decarboxylase (ADOMETDC).
These enzymes sequentially generate ornithine, putrescine, and sper-
midine. We have generated a complete set of gene deletion mutants
(Aarg, Aodc, Aspd, and Aadometdc), in order to study the functions of
polyamines and to evaluate the polyamine biosynthetic enzymes as
therapeutic targets. Method: Proliferation and replication rates of
polyamine-depleted and supplemented parasites were established in
vitro by counting parasites on a hemocytometer and analyzing bromo-
deoxyuridine (BrdU) incorporation, respectively. Parasite survival
was assessed with qualitative rescue assays. The ability of gene de-
letion mutants to establish infections was investigated in macrophages
and mice. Results: Depletion of both putrescine and spermidine leads
to imminent cell death, while the presence of putrescine or spermidine
alone allows parasites to enter a quiescent-like state. In vivo studies
revealed surprising differences in infectivity phenotypes, with the
Aodc deletion exhibiting the most profound reduction in infectivity.
Implications: The observed discrepancies in infectivity phenotypes
suggest a model in which the polyamine precursor ornithine is readily
salvaged by intracellular parasites, whereas the polyamines putrescine
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and spermidine are severely limited. Polyamine depletion causes a pro-
found growth and survival defect in vitro and in vivo, validating the
polyamine biosynthetic enzymes as potential therapeutic targets.

Utilizing PCOA, Milestone Assessments, and Online Practice
Licensure Exams as Predictors of NAPLEX Outcomes. Vera C.
Campbell, Hampton University, Monzurul A. Roni, Hampton Univer-
sity, Yogesh M. Kulkarni, Hampton University, Justin C. Wilder,
Hampton University, Ronald Lyon, Hampton University, Patricia
Richards-Spruill, Hampton University, Travonia Brown-Hughes,
Hampton University, Angela Berry, Hampton University, Danielle
Irby, Hampton University, Rhea Angeles, Hampton University.
Objectives: To compare between Pharmacy Curriculum Outcomes
Assessment (PCOA), Online Practice Licensure Exam and HUSOP
Competency Exam (Milestone Assessment) results as early predictors
of North American Pharmacy Licensure Examination (NAPLEX) out-
come. Method: Third year pharmacy students were administered the
PCOA (low-stakes), HUSOP Competency Exam (mid-stakes), and an
Online Practice Licensure Exam (high-stakes). NAPLEX outcomes of
the cohort were correlated with the assessments. Correlations, regres-
sion analysis and t-tests were performed; p value <0.05 was consid-
ered significant. Results: Correlation and regression analysis showed
the strongest correlation existed between NAPLEX and the Exam
Master-based Online Practice Exam (R=0.77, R2=0.59), followed
by the Competency Exam (R=0.74, R2=0.54), and PCOA Scaled
Score (R=0.72, R2=0.52). The PCOA strongly correlated with the
Online Practice Licensure Exam (R=0.84, R2=0.72), followed by the
Competency Exam (R=0.79, R2=0.63), and PCAT percentile score
(R=0.73, R2=0.53). A comparison of students who failed and passed
the NAPLEX indicated that students who passed had significantly higher
Online Practice Licensure Exam scores (13% higher, p=1x10-8), Com-
petency Exam scores (10.7% higher, p=>5.6x10-8), and PCOA Scaled
Scores (67 points higher, p=3.7x10-7). Implications: This pilot study
provides evidence that the PCOA, Competency Exam (Milestone
Assessment), and Online Practice Licensure Exams are strong predic-
tors for identifying students who are at risk of failing the NAPLEX. At
risk students identified with this method will receive addition support
and remediation during P4 year.

Walking Beyond the Podium: Assessing the Use of Educational
Games in Pharmacy Curriculum. Gurkishan S. Chadha, University
of New England, Pierre Hanna, University of New England, Lindsey
N. Parmelee, University of New England. Objectives: Although Power-
Point presentations are integral in conveying content to students, they
offer limited opportunities for students to engage with one another.
Game applications can incorporate fun activities, increase peer inter-
actions and promote active learning. The aim of this study was to
evaluate the impact of a mobile application, Quizlet towards enhanc-
ing student content comprehension and improving performance in
course assessments. Method: Class material was uploaded into
Quizlet. Students (n=68) enrolled in Pathophysiology class at UNE
College of Pharmacy were provided course content, either without
including use of Quizlet or with use of Quizlet. Student performance
in 4 assessments was compared (2 each with and without Quizlet).
Additionally student’s perception of Quizlet was examined using a sur-
vey instrument. Results: A Repeated Measures ANOVA was used to
analyze differences in class performances. The analysis showed that
there was a significant improvement in assessment scores that incor-
porated Quizlet compared to assessments that did not include use of
Quizlet. With Quizlet, class mean score in assessments increased by
more than 7.5% Furthermore, more than 81% of students felt that use
of Quizlet provided them better access to content, made material more
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interesting, and easier to comprehend. About 90% of student’s felt that
Quizlet enhanced their ability in studying Pathophysiology, and more
than 97% of student’s felt that Quizlet should also be incorporated into
other courses. Implications: Quizlet as a novel tool can help to en-
hance retention of massive amounts of information that students need
to learn, and help them perform better in their classes.

Theoretical Models

Guidelines for Vitamin D Supplementation: A State of Ambiva-
lence for Researchers and Pharmacists. Subrata Deb, Larkin Uni-
versity. Objectives: Epidemiological studies have shown that lower
serum levels of 25(OH)D3 are associated with increased risk of cancer,
immune disorder and osteoporosis. The purpose of the present work
was to analyze the guidelines from various American health agencies
and organizations for desired vitamin D levels in humans and recom-
mended supplementation of vitamin D. Due to the inconsistencies
between guidelines and their implications on pharmacist patient coun-
seling and researchers, new recommendations are proposed. Method:
The criteria for vitamin D deficiency, insufficiency, optimum and toxic
were identified by analyzing the guidelines from NIH Office of Dietary
Supplements/Institute of Medicine (IOM), The Endocrine Society,
National Osteoporosis Foundation, American Cancer Society, Na-
tional Cancer Institute and Vitamin D Council. Results: Our data
suggest that there are essentially two different prototypes of 25(OH)
D3 levels and daily supplementation recommendations. The IOM indicates
that levels of <12 ng/mL are deficient, >20 ng/mL are sufficient and >50
ng/mL are potentially toxic. In contrast, The Endocrine Society recognizes
significantly higher levels for those categories: <20 ng/ml is deficient and
21-29 ng/ml is insufficient. Similarly, lower daily supplementation (600
[U/day Vs 1500-2000 IU/day) was recommended by IOM. The guidelines
of other agencies analyzed in this study fall in between these prototypes.
Implications: Overall, there are inconsistencies in guidelines on vitamin
D3 needs between different agencies and modulation of vitamin D3 levels
by comorbidities or comedications confounds the interpretations. A model
has been formulated that takes the pathophysiology and comedications into
consideration and will propel future research on identification of disease-
based vitamin D level requirement.

Virtual Experimental Pharmacology Elective Course in a Phar-
macy School Program. Paul Kaplita, MCPHS University—Worcester/
Manchester, Alok Sharma, MCPHS University—Worcester/Manchester.
Objectives: The objective of the poster is to describe the design and
experiences with a virtual experimental pharmacology course that allows
the students to: * directly observe the action of representative drugs at the
organ system or intact animal level, * gain a qualitative and quantitative
understanding of the dose-response relationship of drug responses, * gain
an understanding of receptor-specific vs. non-specific drug responses,
and, * be able to perform and interpret graphical analysis of pharmaco-
logical data. Method: Students use two Windows-based computer soft-
ware: BIOSOFT® CardioLab and BIOSOFT® Ileum (Stapleford
Cambridge UK) to perform virtual classical in vivo and in vitro pharma-
cology experiments. These programs mimic the responses of heart rate
and blood pressure in Cardiolab, and smooth muscle contractions in
Ileum. The output from the software is a mock polygraph chart trace,
and the drug-elicited deflections in the trace are measured and analyzed by
students. Results: Preliminary evaluation of the course from the students’
perspective has been positive. Future measurement of the impact of this
elective course will be to correlate student performances in the virtual
laboratory with their performances in the respective didactic Pharmacol-
ogy courses. Implications: Virtual laboratory animal experiments can be
designed and performed in a short amount of time with minimal cost and
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infrastructure. This allows the course to be easily scheduled into the
curriculum and minimizes expenses associated with an animal facility.
Computer simulations are therefore a useful platform to introduce stu-
dents to in vitro and in vivo pharmacological methods.

CHEMISTRY
Completed Research

Characterization of a Novel Dopamine D4 Receptor Ligands
Reveals Structure-Activity Relationships for Selective Partial
Agonism. Comfort A. Boateng, High Point University. Objectives:
To understand the Dopamine D4 Receptor (D4R) subtype-mediated
signaling is essential to understanding and treating D4R-associated
disorders, including substance abuse disorders. Method: We created
a small next-generation compound library using computational mod-
elling to design D4R ligands based on the parental scaffold of the
prototypical D4R partial agonist A-412997 (2-(4-(pyridin-2-yl)piperidin-
1-yl)-N-(m-tolyl)acetamide). A series of novel A-412997 analogue li-
gands were synthesized by using m-toluidine intermediate, and then
coupling with 2-chloroacetyl chloride to give the intermediate 2-chloro-
N-(m-tolyl)acetamide. Followed by coupling with substituted or unsub-
stituted piperidine and pyridine moieties. Their binding affinities were
determined using both agonist and antagonist by competitive inhibition
of OH-DPAT and [3H]N-methylspiperone radioligand binding assays
respectively in HEK293 cells expressing dopamine D2-like receptors.
Followed by functional signaling analysis studies using {3-arrestin re-
cruitment and cAMP inhibition assays. Results: We found that substi-
tutions on the piperidine and pyridine moieties, as well as modifications
in linker length, led to several novel lead compounds with improved
selectivity and potency, and varying degrees of agonist efficacy. Com-
pounds were identified that displayed high binding affinity (<100 nM)
for the D4R coupled with a >1000-fold selectivity vs. the D3R and D2R.
Implications: These ligands displayed a range of agonist efficacies from
highly efficacious partial agonists to full antagonists of the D4R. Inter-
estingly, some compounds with similar binding affinities showed diver-
gent functional efficacies, allowing for the generation of a preliminary
structure-activity relationship underlying functional efficacy. The stud-
ies have further extended our understanding of ligand-receptor interac-
tions and the relationship between the orthosteric binding pocket and
extended binding pocket.

Detection and Monitoring Diabetes Via Breath Acetone. Ronny
Priefer, Western New England University, Michael Rust, New England
Breath Technologies. Objectives: Current “triggers” to send patients
for a diagnostic test of diabetes may miss years of potential preventa-
tive interventions. A correlation with breath acetone and A1C levels as
well as with blood glucose is known. Thus, a non-invasive method of
testing breath acetone would provide immediate information regard-
ing the diabetic-level of an individual as well as possibly supplant the
current self-monitoring of blood glucose for those with diabetes. We
have developed and tested a technology that can be used as both
a screener and a monitoring device. Method: Our Stage 1 Clinical
study was performed on 50 individuals: 26 non-diabetic and 24 di-
abetic individuals. Our Stage 2 Clinical study, with six volunteers, was
done to monitor the blood glucose to breath acetone correlation over
a 3 hrs time span. Results: Our Stage 1 Clinical study demonstrated
that there was a clear correlation of blood glucose and breath acetone
(R=0.99, P<<0.001) with breath acetone levels being noticeably
higher for patients with diabetes. For the Stage 2 Clinical study, the
directionality of the readings was clearly demonstrated (from a low of
58 to high of 370 mg/dL), with a correlation of breath acetone to blood
glucose ranging from R=0.72 to 0.95. Implications: We have been
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able to demonstrate that by analyzing for breath acetone it is possible to
both screen for, and monitor diabetes. Therefore, the development of
a portable, hand-held, non-invasive screening and monitoring device
for diabetes is highly feasible.

Hydrolytic Property Studies of Nucleotide Analogs: pH-Dependent
Degradation Pathways of Nucleoside Boranodiphosphates. Zhihong
Xu, South College. Objectives: Nucleoside diphosphates are impor-
tant intermediates in various anabolic and catabolic cellular processes,
and the study of bioactive nucleoside boranodiphosphate ((d)NDPaB)
analogs has been an active area in nucleoside/nucleotide chemistry.
Biological property studies of modified (d)NDPaB stereoisomers re-
quire pure compounds, which is quite challenging for this type of
compounds, as degradation products were often identified from the ear-
lier purified isomers. Therefore, it is important to study the processes
which contribute to the generation of the impurities. Method: Here,
uridine/thymidine boranodiphosphate Rp and Sp isomers were chosen
as representative compounds, and their hydrolytic properties were stud-
ied by HPLC, LC-MS and 31P-NMR in buffers of different pH at dif-
ferent temperature. Results: Based on the 31P-NMR data and HPLC
analysis, four major hydrolysis/degradation products were identified,
which were compared with chemically synthesized or commercially
available standards, and further supported by LC-MS. The experimental
data showed that lower pH buffers and higher temperature facilitated the
title compound hydrolysis/degradation. Implications: With respect to
the proposed different hydrolysis/degradation pathways of the tested
isomers under acidic, neutral and basic conditions, we believe that these
observations have applications for caution on related analog handling,
new drug design and controlled drug release.

IPPE Simulation Assesses Sterile Compounding Competency. Susan
L. Mercer, Lipscomb University, Matthew Vergne, Lipscomb University,
James W. Torr, Lipscomb University. Objectives: The safe and accurate
preparation of compounded sterile preparations (CSPs) is a fundamental
responsibility of pharmacy practice. A pilot IPPE Simulation was de-
veloped to expose PY2 student pharmacists to clinical and distributive
functions of pharmacist delivered care in an institutional setting.
Objectives of the IPPE Simulation included assessing retention of sterile
compounding competencies: 1) accuracy of a CSP and 2) demonstration
of aseptic technique. Method: Students applied the pharmacist patient
care process to a simulated patient case involving intravenous vancomy-
cin therapy. Students calculated a patient specific vancomycin dose
and prepared an aseptic formulation. HPLC analysis was used to deter-
mine the actual vancomycin dose in the student formulations using
a linear calibration curve with five calibrants. Students completed
gloved-fingertip and media-fill testing procedures to verify competency
with aseptic processes. Results: Utilizing a +/- 10% acceptable range,
the following results were determined. Preparations outside of the accept-
able range were deemed “failures.” The failure rates were 35% in cohort
1 (n=23), 17% in cohort 2 (n=24), and 0% in cohort 3 (n=19). The
average percent difference correlated to the calculated dose was 8.354%,
4.313%, and 1.932%, respectively. Student retention of knowledge
and skills for accurate CSP preparation is not adequately retained after
12 months. Aggregate results (n=66) demonstrated success rates of
100% on media-fill and 93.9% on gloved-fingertip assessments suggest-
ing retention of aseptic processing skills. Implications: IPPEs signify an
opportunity to integrate and reinforce sterile compounding competencies
throughout the curriculum. Such curriculum can fill training gaps in
entry-level sterile compounding competency.

N-Arylpiperazines as Key Intermediates Towards Developing
Bi-Functional Serotonergic Ligands to Reduce Repetitive Behav-
iors in Autism. Ola A. Ghoneim, University of Saint Joseph, Victoria
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M. Gancarczyk, University of Saint Joseph, Lydia Tran, University of
Saint Joseph, Dillon H. Keefe, University of Saint Joseph. Objectives:
Communication deficits, and repetitive behaviors are two main do-
mains defining autism. The frequency/severity of these behaviors vary
and negatively affect the individual’s quality of life. Increasing sero-
tonin level at the synaptic cleft modulates repetitive behaviors via
unknown mechanism. Level of serotonin can be increased by blocking
the serotonin uptake via Selective Serotonin Reuptake Inhibitors
(SSRIs). However, the elevated serotonin level stimulates inhibitory
autoreceptors, exerting a negative feedback mechanism, contradicting
SSRIs function. Our objective is developing bi-functional serotonergic
ligands that inhibit serotonin uptake and inhibit serotonin autorecep-
tors simultaneously to achieve rapid/consistent increase in serotonin
level and a corresponding quick control over the disruptive behaviors.
Method: Our design utilized the tethering technique (i.e) linking
the chemical structural component(s) responsible for the two de-
sired pharmacological profiles via a metabolizable linker. As common
serotonergic motifs, all our design includes n-arylpiperazines as key in-
termediates. Synthesis was accomplished via Williamson Ether synthesis
of trifluoromethylphenol and methyl-bromophenylacetate, followed by
hydrolysis. Then coupling the resulted (substituted)phenoxyacetic acid
with various n-aryl(substituted)piperazines. Biological screening was con-
ducted at Eurofins/Cerep, France. Results: Twenty-five novel compounds
(VG, LG and KG series) have been synthesized and screened. Two com-
pounds displayed 100% inhibition at both serotonergic targets with IC50 in
nanomolar range. The synthetic scheme, and the effect of the various
amines on the inhibition of the 5-HT uptake and serotonin autorecep-
tors will be presented. Implications: Phenoxyacetic acid analogs with
n-arylpiperazine motif are potential lead compounds for developing
bi-functional serotonergic ligands for repetitive behaviors modulation
in autism.

The Impact of Course Scheduling on Student Exam Performance.
Marcy Hernick, Appalachian College of Pharmacy. Objectives: To
determine the effect of course scheduling on student exam perfor-
mance. Method: Courses with various biochemistry and medicinal
chemistry/pharmacology topics in a 3-year Pharm.D. program were
taught with 3-6 hours of lecture per day and met 12-30 hours per week.
Student learning was assessed using course quizzes and/or examina-
tions. Results: We had previously shown that students performed best
on examinations when topics were taught on 3 hour days, or on 6 hour
days for courses not exceeding 12 hours per week (Schedule A,
mean = 79.5) compared to when topics were taught in courses sched-
uled to meet 4-6 hour days and 18-30 hours per week (Schedule B,
mean 71.6). In light of these findings, the scheduling of an Infectious
Disease Medicinal Chemistry/Pharmacology course was changed
from meeting on 6 hour days x 4 days per week to 3 hour days x 4
days per week. Overall, the average student performance on topics
increased by ~6% points with a larger average improvement observed
for questions related to SAR/pharmacophore recognition (59.6% to
72.7%) Importantly, student performance on matched examination
questions for the Medicinal Chemistry topics improved from 59.3%
to 69.4% on multiple-choice questions (A-type, Select all that apply)
and from 67.4% to 77.8% on matching questions. Implications:
Course scheduling has a significant impact on student exam perfor-
mance. To maximize student learning, courses should be designed to
limit the number of direct science hours to not more than 3 hours per
day or combined 15 hours per week.

The Search for Nicotinic Probes Through Structure Activity Re-
lationship Development. Stephen R. Slauson, University of Saint
Joseph, Zamzama Gafar, University of Saint Joseph, Melissa Kemp,
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University of Saint Joseph, Natalia Echeverry, University of Saint
Joseph, Samantha Copeland, University of Saint Joseph, Alessandra
Stoj, University of Saint Joseph, Hanh Vuong, University of Saint
Joseph, Maria Simon, University of Saint Joseph. Objectives: The
addictive potential of opioids has largely been ignored due to their
therapeutic utility. Since this moral dilemma has reached epidemic
status, alternatives for the treatment of severe pain are desperately
needed. The natural product epibatidine introduced nicotinic receptor
agonists as one possibility nearly three decades ago. Despite substan-
tial research and extraordinary strides taken towards its development,
the field remains in need of a robust structure activity relationship
model in regards to nicotinic subtype specificity. The objective of this
project is to develop this model through careful substitution of the
analogous [2.2.2] scaffold in order to develop probe compounds for
enhanced characterization of the nicotinic subtypes. Method: This
framework avoids the equipotent nature of the [2.2.1] enantiomers
by breaking the symmetry of the ring system, affording a more lucid
understanding of the receptor binding constraints in relation to position
substituted. In addition, the scaffold is easily prepared through a high-
yielding, microwave accelerated Diels-Alder reaction of dihydropyr-
idines with the corresponding dienophile containing the aryl moiety.
This method allows systematic substitution of each position of the
bicyclic core. Results: Adaptation of literature methods combined
with development of the microwave conditions have allowed the syn-
thesis of initial analogs that insert a methyl group at each carbon of
the [2.2.2] scaffold. The relative binding affinity of each at the nico-
tinic subtypes will direct further synthesis to develop a robust model.
Implications: Once refined, this model will expedite insight of the
desired receptor subtype profile and facilitate the development of these
much needed alternative analgesic agents.

Utility of Chemotype Analysis in Differentiation of Medical
Marijuana (Cannabis) Drug Products. Christopher T. Howard,
MCPHS University—Worcester/Manchester, Christopher A. Boutari,
MCPHS University—Worcester/Manchester, Katelyn Pimental, MCPHS
University—Worcester/Manchester, Quang M. Bui, MCPHS University—
Worcester/Manchester, Joseph D. Pirani, MCPHS University—Worcester/
Manchester, Joseph F. Biga, MCPHS University—Worcester/Manchester,
Algis Domeika, Prime Wellness of Connecticut, George K. Acquaah-
Mensah, MCPHS University—Worcester/Manchester, Matthew D.
Metcalf, MCPHS University—Worcester/Manchester. Objectives:
Cannabis drug products are typically discriminated by morphologi-
cal classification systems and limited to “strain” data. The clinical
utility of such classification systems of products sold as medical
marijuana is tentative at best. Differences in relative cannabinoid
and terpene content (chemotypes) of Cannabis products is postulated
to be a better predictor of the pharmacological effects of the drug
product and serve as a more clinically relevant classification system.
In this study we sought to determine if Cannabis chemotypes can be
used as a reliable discriminatory tool to differentiate Cannabis drug
products. Method: Chemical profiles were obtained from state re-
quired certificates of analysis of all Cannabis products sold at a Con-
necticut medical marijuana dispensary during a 12 month time frame.
Principal component analysis (PCA) was used to determine key
chemical constituents used to perform the analysis. Three machine
learning algorithms were used analyze various Cannabis products
descriptors including: Type, Subtype, Strain, and Method. Results:
Using a 6 month train-6 month test set, the J48 machine learning
approach correctly predicted Method 89.79% of the time. Type and
Subtype were also predicted with the high success rates of 99.58%
and 87.29% respectively. Month as a negative control, was poorly

462

predicted 15.55%. Implications: The results suggest that chemotype
of Cannabis products can reliably predict useful discriminatory vari-
ables in a diverse set of Cannabis products. Chemotype classification
systems provide clinical relevant discrimination of Cannabis drug
products and ultimately could be used to match product chemotypes
with disease states to identify potential treatments.

Theoretical Models

Demonstrating the Broader Impact of Chemistry With Altmetrics.
Andrew Coop, University of Maryland, Shannon R. Tucker, Univer-
sity of Maryland, Lisa Lebovitz, University of Maryland. Objectives:
The objectives are to describe the advantages of documenting the
impact of chemistry with altmetrics, and contrast with existing tools
to assess impact. Method: Understanding the broad impact of research
with existing impact measurement tools limits the ability of researchers
to show their research presence in an online environment. As a freely
available tool, altmetrics provides researchers with instant access to
publication analytics in social media. An evaluation of the altmetrics
compared with current impact measures, focusing on the advantages,
scope, and limitations for researchers was conducted. Results: Perform-
ing an altmetrics (though Altmetric.com’s Bookmarklet) evaluation on
one manuscript on a potential opioid lacking dependence (ACS Neuro-
science 2013, 4, 1256) the number of citations in the peer-reviewed
literature was a low 22, but the altmetrics score was 184, placing it
among the top 5% of cited articles due to citations in the mainstream
media (Washington Post, The Atlantic, The Scientist, Yahoo!). When
comparing results for this, and other manuscripts, altmetrics showed the
wider impact of chemistry on society, beyond the impact factor of peer-
reviewed publications. Implications: The impact of our activities as
pharmacy chemistry faculty have traditionally been measured through
citations in peer-reviewed journals. Although extremely important, this
approach does not account for impact through social media and other
non-peer reviewed avenues (such as the mainstream media, as well as
Twitter) that reach far more of the general population. To capture such
impact, there is a growing interest in altmetrics that captures references
from such arenas.

Promoting Audience Appropriate Communication Through a
Professional Communication Strategy Elective Bootcamp. Andrew
Coop, University of Maryland, Shannon R. Tucker, University of
Maryland, Cherokee Layson-Wolf, University of Maryland. Objectives:
To provide PharmD students an elective experience supporting the
development of professional communication strategies for use with
any audience or setting. Method: Using the National Academies of
Sciences, Engineering, and Medicine’s framework for effective com-
munication of Chemistry in informal environments, the following
course objectives were developed: 1) Evaluate the format, context,
and audience for a presentation to develop concise communication
goals. 2) Appraise the causes of personal communication anxiety and
plan appropriate approaches to manage them. 3) Discuss the impact of
story/narrative as persuasive presentation elements. 4) Demonstrate an
understanding of the FAIR USE/Digital Millennium Copyright Act and
how they apply to presentations. 5) Develop an effective presentation
given a context and format. 6. Provide constructive critique of presen-
tations. Results: The resulting week long course was designed to lon-
gitudinally build in complexity as new skills were introduced. The
course progression included: 1) individual 3-minute ice breaker pre-
sentations, 2) mock airplane conversation with unknown volunteers
(staff), 3) elevator pitch development/delivery, 4) mock networking
event (with real food!) with the goal of talking to the unfamiliar guests,
5) two-minute on-the-spot presentation of a randomly selected topic,
and 6) a capstone individual PowerPoint presentation. After each
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exercise, peer-reflection was facilitated with the class. Implications:
Communication is essential for health care professionals, yet many
students are reluctant due to anxiety with public speaking. This course
offered a “low-threshold” range of experiences that introduced the
students to various situations they will encounter in their professional
lives to build confidence.

CONTINUING PROFESSIONAL DEVELOPMENT
Completed Research

Assessing Self-Directed Lifelong Learning Approaches at Colleges
of Pharmacy: The Continuing Professional Development (CPD)
Initiative. James Wheeler, The University of Tennessee, Beth A.
Martin, University of Wisconsin-Madison, Teresa M. Elsobky,
Shenandoah University, Jennifer M. Malinowski, Wilkes University.
Objectives: To quantify and analyze self-directed lifelong learning
approaches at colleges and schools of pharmacy across the United
States. Method: Academic deans or faculty with assessment respon-
sibilities from ACPE accredited institutions and associated dis-
tance campuses were electronically surveyed via Qualtrics. Prior to
distribution, the survey was peer validated by four academic deans.
Results: Responses were received from 38 (n=38/140) colleges of
pharmacy. All responding programs had learning outcomes aimed at
self-directed lifelong learning. Twenty-two programs intentionally
sequenced their CPD activities. CPD concepts were measured in di-
dactic courses (n=18), IPPE (n=16), APPE (n=17), and co-curric-
ular activities (n=25). Six respondents (n=6/33) noted that faculty
received training on self-directed learning. Most programs used val-
idated learning inventories such as Strengthsfinder (n=19) or the
Pharmacist Inventory of Learning Styles (PILS) (n=8). The most
commonly cited barriers were concerns about faculty time to evalu-
ate student activities (n=21), faculty buy in (n=15), and lack of
a clear definition of responsible parties and their specific roles in
CPD (n=17). Implications: All respondents noted the importance
of self-directed lifelong learning through learning outcomes, but few
programs offered training for faculty. Most programs cited a large
number of barriers to overcome for quality student self-directed life-
long learning. Future educational offerings and focused mapping
with analysis of CPD initiatives could help overcome barriers and
assist in producing “CPD ready” graduates.

A Statewide Initiative Preparing Post-Doctoral Pharmacy
Trainees as Future Experiential Educators. Yekaterina Opsha,
Rutgers, The State University of New Jersey, Anita Siu, Rutgers, The
State University of New Jersey, Michael Toscani, Rutgers, The State
University of New Jersey, Donna M. Feudo, Rutgers, The State Uni-
versity of New Jersey, Janice Allunario, Rutgers, The State University
of New Jersey, Joseph A. Barone, Rutgers, The State University of New
Jersey. Objectives: To evaluate the Ernest Mario School of Pharmacy
(EMSOP) Teaching and Learning Certificate (TLC) program at en-
hancing both IPPE and APPE rotation experiences for pharmacy stu-
dents. Method: In 2012, a TLC program in New Jersey was developed
to prepare post-doctoral pharmacy trainees for their future role as pre-
ceptors. This nonprofit program emphasizes the important qualities
and core skills consistent with the AACP criteria for preceptor excel-
lence. All PGY-1, PGY-2 residents and pharmaceutical industry fel-
lows can participate. It builds foundational knowledge in preceptor
excellence for trainees to enhance their preparedness in offering stu-
dents an exceptional learning experience. In addition, the program
provides exposure to academic opportunities and in-depth training
of becoming future experiential educators. Results: The qualities for
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preceptor excellence are emphasized in a 9-module seminar series
which includes creating a practice site for IPPE or APPE experiences.
At the end of the longitudinal coursework, participant precepts a phar-
macy student with their program director. Completion of the precept-
ing experience is a unique attribute of the program. The program is
currently in its sixth year with 276 graduates to date. Since its incep-
tion, the participants provided students with 154 unique IPPE and 53
APPE rotation experiences and occasionally can co-precept students
with each other. Implications: The EMSOP TLC program brought
forth many opportunities for post-doctoral trainees. New rotations
were created and many of our past trainees have remained preceptors
for our Experiential Education program and this network continues to
grow. This program also continues to provide great peer to peer net-
working opportunities.

Co-Curricular Plan Development and Assessment. Kathryn A.
Schott, Drake University, Cheryl L. Clarke, Drake University, Charles
R. Phillips, Drake University. Objectives: To describe the develop-
ment and assessment strategies related to co-curricular program-
ming that support Standards 2016. Method: Faculty, staff and
students representing experiential, student affairs, and assessment
offices collaborated to design the formalization and assessment of
the co-curriculum. Co-curricular activities primarily include those de-
veloped by the college and student organizations, but also include
those developed by other pharmacy professional organizations and
non-pharmacy activities that support Standards 3 and 4. A reporting
and assessment system was created within the E-Value electronic
portfolio where students document co-curricular activities, link activ-
ities to objectives supporting Standards 3 and 4 through reflection, and
develop a plan for future co-curricular engagement. A rubric was de-
veloped for advisors to provide feedback and assess student progress in
their continuing professional development. Results: In the first semes-
ter of implementation, first-year student pharmacists documented
7975 hours of co-curricular activity, 46% of which were pharmacy-
related. Twenty-seven (27) percent of the pharmacy-related hours
were identified as spent in a leadership role versus participant or other
role. Students connected 64%, 68%, 35%, and 66% of total hours
completed to their development related to self-awareness, profession-
alism, innovation/entrepreneurship, and leadership, respectively. The
first assessment by faculty advisors will take place in the spring 0of 2018
and will utilize the rubric. Those results will also be shared.
Implications: The integration of the co-curriculum and its assessment
into the professional program allows for both tracking activities and
their associated effects on the affective domains of standard 3 and 4.

Development, Implementation and Lessons Learned From Pro-
fessional Development Required Longitudinal Course Series Over
5 Years. Hoai-An Truong, University of Maryland Eastern Shore,
Marie-Therese Oyalowo, University of Maryland Eastern Shore, Lana
Sherr, University of Maryland Eastern Shore. Objectives: The Center
for the Advancement of Pharmacy Education (CAPE) educational
outcomes specifies personal and professional development as one of
four domains for pharmacy graduate’s competency. The objective is to
describe the development, implementation and lessons learned from
a required Professional Development (PD) longitudinal course series
over 5 years. Method: A PD course series was created when the School
initiated its new curriculum. This originated after mapping PD course
objectives to CAPE 2004 then recently revised to match CAPE 2013
outcomes. This course series structure consists of bi-weekly didactic
classes with complementary PD seminars from invited local and national
speakers. The PD course series comprises four 1-credit courses spanning
over firstand second year of the curriculum. Teaching-learning strategies
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include classroom lectures, application of the continuing profes-
sional development model, interprofessional activities and seminars,
service-learning, and participation at professional meetings and annual
Legislative Day. These activities are assessed via students’ written
reflections, presentations, classroom participation, and impromptu
speeches. Results: The PD course series have been offered to about
300 students over five years. Approximately 9,000 hours of service-
learning were provided by all the students to local and regional
communities. Students documented required attendance and written
reflections at approximately 1,400 local, state, and national profes-
sional meetings. They also had about 1,440 encounters with legisla-
tors or their staff. Students performed well on PD course series and
reflected positive impact on their career planning. Implications: PD
required longitudinal course series provided students with the knowl-
edge and skills for their career planning and prepared them for self-
directed life-long learning.

Development of a Continuing Professional Development Course
Series. Kathryn A. Schott, Drake University, Cheryl L. Clarke, Drake
University, Charles R. Phillips, Drake University. Objectives: To de-
scribe the development and ongoing implementation of a six-semester
continuing professional development (CPD) course series designed to
meet Standards 2016 related to 1) co-curricular involvement; 2) in-
terprofessional education (IPE); 3) introductory pharmacy practice
experience (IPPE); and 4) personal and professional development.
Method: A task force of faculty, staff, and students determined the
best process to meet the Standards 2016 requirements related to per-
sonal and professional development. The resulting six-semester course
series added a net, one credit hour to the curriculum while realigning
the IPE and IPPE components of the curriculum, moving information
from an existing two credit Introduction of Pharmaceutical Care
course, and combining a two-semester pre-APPE preparatory course
series. Learning objectives and assessment processes were developed
across the series. Standard assignments were created across the series,
which are housed in electronic student portfolios. Sample assignments
include curriculum vitae, professional learning goals, self-awareness
assessments, personal learning plans, faculty mentor meeting reflec-
tions, and professional development assessments. Results: The course
series was implemented Fall 2017. Following the first semester, stu-
dents rated their confidence related to 15 course-related objectives.
The highest confidence areas were Meeting IPPE Expectations, Work-
ing with Your Faculty Mentor, and Reflecting on Academic Progress.
Areas with less confidence included Writing SMART Goals, Planning
Personal Development Activities, and Developing Your Personal
Brand. Implications: A six-semester CPD course series was devel-
oped and implemented to meet Standards 2016 requirements. Students
are gaining confidence in course-related objectives.

Effectiveness of a Pharmacy Teaching Certificate Program
Offered to Practicing Pharmacists. Jaclyn Cole, University of South
Florida, Melissa Ruble, University of South Florida, Gwendolyn
Wantuch, University of South Florida, Kamila A. Dell, University of
South Florida, Erini S. Serag-Bolos, University of South Florida,
Carol Fox, University of South Florida, Janelle Perkins, University
of South Florida. Objectives: To evaluate the effect of a university-
affiliated pharmacy teaching certificate program on participant knowl-
edge and perceived confidence in areas of academic pharmacy and
preceptor development. Method: A 10-month program consisting of
4-live teaching modules with associated continuing education (CE)
credit was offered to pharmacy residents and practicing pharmacists.
Content modules were delineated as: 1 = Introduction to Teaching,
2 = Publications, 3 = Advanced Teaching Principles, 4 = Precepting.
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The program format included didactic and active learning strategies
with “at home” assignments to reinforce material presented. Content
knowledge was measured with written summative assessments pro-
vided at the start and end of each module. Perceived confidence was
assessed through online surveys provided at the start and end of the
entire program. All results were evaluated using paired t-tests.
Results: Data were obtained from 32 participants over two cohort
years. For each of the four modules, there was a significant difference
in pre- and post- knowledge assessments (Module 1 p=0.046; Module
2 p<<0.001; Module 3 p<<0.001; Module 4 p<<0.001). The largest
improvement from pre- to post- results was seen in Modules 2 and 3.
Confidence data was significantly increased for each module (p<<0.001
for all 4 modules). The smallest average difference in participant confi-
dence was reported with Module 2. Implications: Knowledge assess-
ments and perception surveys suggest that this university-affiliated
teaching certificate program improved both knowledge and perceived
confidence for program participants. There may be a need for additional
training in scholarly work based on improved knowledge scores with
sustained lower confidence reports.

Impact of a Non-Credit Pharmacy Readiness Course on Students’
Academic Performance. Melinda Verdone, Midwestern University/
Downers Grove, Jacob P. Gettig, Midwestern University/Downers
Grove, Medha D. Joshi, Midwestern University/Downers Grove,
Thomas M. Bodenstine, Midwestern University/Downers Grove,
Jacalyn M. Green, Midwestern University/Downers Grove, Sean
M. Lynch, Midwestern University/Downers Grove, Nancy Fjortoft,
Midwestern University/Downers Grove. Objectives: Students arrive
at colleges of pharmacy with varying levels of academic preparedness
for a rigorous pharmacy curriculum. It is important to identify students
who may struggle early in their first year and provide interventions that
support their learning throughout the program. In response to this need,
a bridging course was developed to assist all students with this transi-
tion. The objective of this study is to describe and evaluate the short-
term effectiveness of this bridging course. Method: This Pharmacy
Readiness course consisted of ten online, self-guided modules on
physiology, biochemistry, math, and medical terminology. A compre-
hensive assessment of these topics was administered to all first-year
pharmacy students during orientation (T1), after completion of the
modules (T2), and at the beginning of the following quarter (T3).
Students who scored <70% at T1 took the T2 assessment, and all
students took the T3 assessment. Results: A total of 180 (100%),
138 (77%) and 166 (92%) students completed the T1, T2 and T3
assessments, respectively. Student who participated in the modules
significantly improved assessment scores from T1 to T2 (54% vs.
76%, p<<0.0001). Students who scored <70% at T2 were contacted
for follow-up intervention. All students demonstrated a significant
improvement in assessment scores between T1 and T3; however, Phar-
macy Readiness participants showed a greater proportional increase in
their T3 scores (T1 53% vs. T3 73%, p<<0.0001) over non-participants
(T1 76% vs. T3 81%, p=0.004). Implications: The Pharmacy Read-
iness course proved successful as a system of early identification and
intervention for students who needed additional academic support.

Pharmacy Pearl: Integrating Pharmacy Into an Interprofessional
Master Science in Palliative Care (MSPC) Program. Shaun
E. Gleason, University of Colorado, Kristin Speer, University of Colo-
rado, Regina M. Fink, University of Colorado, F. Amos M. Bailey, Uni-
versity of Colorado. Objectives: To assess the educational “pearl” in
strengthening pharmacy’s role in an interprofessional palliative care pro-
gram. Method: Our 36 credit-hour/12 course MSPC program is delivered
primarily online to nurses, pharmacists, physicians, physician-assistants,
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psychologists, social-workers, and spiritual-care providers. Course con-
tent is provided by all disciplines. In response to previously reported data
on students’ perceived palliative care skills (lowest on medication-related
issues), we increased pharmacy’s role. Our primary method has been
through the educational “pearl,” brief recorded mini-lessons addressing
pertinent pharmacy-related questions. For program quality assurance, we
assessed “pearls” by percent inclusion in module topics, pearl topic cat-
egories, and identification of number and topic areas where further phar-
macy opportunities exist. Success was assessed by course and instructor
evaluations. Results: Pharmacy pearls are included in 27/65 (42.5%) of
biomedical topics in 9 courses. Pearl topic categories include: therapeutic
use=38, drug choice=>5, drug review=4, dosing=3, medication admin-
istration routes=2, pharmacy administration=2, adverse effects/drug-
drug interactions=2, pharmacology/pharmacokinetics=1, and patient
education=1 (overlap). Opportunities for further pharmacy inclusion ex-
ist as new pharmacy information (n=13) and contributions beyond pearls
(n=17) of 62 modules. Identified potential topic areas include drug-
information=20, patient/family/provider education=16, pharmacy
administration=9. 2017 course evaluation scores: mean 4.72/5 (n=18
questions); instructor evaluation scores: mean=4.91/5 (n=9 questions);
all 3-8 respondents of 16-18; 5=highly rated, 4 courses. Implications:
Pharmacy pearls have been a successful method to establish pharmacy’s
role and provide education in our interprofessional curriculum. Pharmacy
topics most often requested are drug-information. Areas where pharma-
cists can add further value, potentially beyond pearls, include additional
drug information, pharmacy administrative topics (e.g. cost) and patient/
family/provider education.

Tracking Longitudinal Progression of Accreditation Standards
for Personal and Professional Development Using Individual
Development Plans. Margaret Schulte, Touro University California,
Deanna Gee, Touro University California, Raec R. Matsumoto, Touro
University California. Objectives: To begin tracking the longitudinal
progression of students’ awareness and achievement of key elements
of Personal and Professional Development using Individual Develop-
ment Plans (IDPs). Method: IDPs were completed by the Doctor of
Pharmacy Class of 2020 (N=85) during Fall of the first- (P1) and
second-professional-year (P2) to guide them in defining career goals,
self-evaluating skills, and developing individualized action plans. Study
investigators rated whether four key elements (Self-Awareness, Leader-
ship, Innovation/Entrepreneurship, Professionalism) were addressed as
attained or needing development, with data summarized using descrip-
tive and non-parametric statistics. Results: Professionalism and Self-
Awareness were addressed in 100% of IDPs in the P1 and P2 years.
Leadership was addressed as attained or needing development in 55.2%
(P1) and 62.4% (P2) of IDPs, with a significant increase (P<<0.0001) in
the proportion of students documenting attainment of leadership skills in
the P1 (3.5%) vs P2 (47.1%) year. There appears to be underreporting of
skills because only 76.5% of the 51 individuals elected to leadership
positions addressed leadership in their IDPs. There was also a significant
increase (P<<0.005) in the proportion of students addressing Innovation/
Entrepreneurship as attained or needing development during the P1
(22.4%) vs P2 (44.7%) year, with significant (P<<0.001) growth for
those documenting attainment of those skills in the P1 (1.2%) vs P2
(16.5%) year. Implications: IDPs can track progression of personal
and professional development in pharmacy students. Most students enter
pharmacy school recognizing the importance of Professionalism and
Self-Awareness, but require additional guidance to instill awareness
of the importance of Leadership and Innovation/Entrepreneurship.

Utilization of an “Escape Room” Activity in Continuing Education
Programming for Pharmacists and Pharmacy Technicians. Jaclyn
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Cole, University of South Florida, Melissa Ruble, University of South
Florida. Objectives: The objective of this study was to evaluate the
utilization and execution of an “escape room” as part of a continuing
education (CE) program for pharmacists and pharmacy technicians.
Method: This was a cohort study of participants enrolled in a phar-
macy CE program. Study investigators provided a 2-hour Medication
Error CE presentation, utilizing the first hour for lecture and the second
hour for application through an “escape room” activity. Two escape
rooms were run parallel. Solving each of the 8 puzzles in the room
provided a piece of a root cause analysis for the fishbone diagram to be
evaluated for a solution. An optional, online anonymous Qualtrics®
survey was sent via email to attendees to gather feedback. Results: A
total of 40 pharmacists and 7 technicians responded to the perception
survey. Most felt this activity emphasized critical thinking (87%) and
was appropriate for the topic of Medication Errors (83%). The majority
agreed that this activity helped them to better understand a Root Cause
Analysis (63%). Only 48% felt that the group sizes were appropriate
and 76% felt instructions were clear. Over 75% would like to see this
type of activity utilized in another CE program. Implications: This
activity was well received by participants. This activity may emphasize
critical thinking by participants and their understanding of topics pre-
sented. There is opportunity for improvement in terms of group sizes and
clarity of instructions for participants.

EXPERIENTIAL EDUCATION
Completed Research

A Case Study in Assessing APPE Assessments: Three Strategies
for Gathering Evidence of Validity. Eric H. Gilliam, University of
Colorado, Jason M. Brunner, University of Colorado. Objectives: Use
of meaningful and valid measurements of student performance in ad-
vanced pharmacy practice experiences (APPES) is critical to compe-
tency-based pharmacy education, yet validating assessments can be
challenging. This content validity study was designed to gather evi-
dence of valid student assessment occurring in APPE practice settings
as a result of newly designed setting-specific assessment tools.
Method: Evidence of validity was gathered from three sources. Active
preceptors completed a job-task analysis of proposed assessment
items, evaluating each item in terms of criticality and frequency, dur-
ing tool development. Once implemented, each tool was assessed for
applicability to its respective practice setting by determining the rate
of successful measurement. An a priori rate of 85% was established
for each item. A blinded two-step summative grading process was
developed allowing preceptors to recommend grades prior to receiving
the tool’s calculated score. A statistical comparison of preceptor-
recommended and tool-generated grades was conducted. An accept-
able target rate of agreement was established as 80% or higher.
Results: Of 128 eligible preceptors, 52% completed the job-task anal-
ysis, indicating all evaluative items were at least moderately valuable
within their aligned practice settings. All student assessments com-
pleted during the first year of implication (n=1,190) were reviewed.
The mean rate of applicability for all items was 98% across all APPE
setting types. The mean rate of agreement between tool-generated and
preceptor-recommended scores for all assessments was 96%. Each
setting-specific APPE tool also achieved individual performance
benchmarks. Implications: This study indicated valid tool design us-
ing strategies available within any pharmacy program.

A Multi-Perspective Evaluation of an Interprofessional Introduc-
tory Pharmacy Practice Experience Integrated in a Federally-
Qualified Health Center. Benjamin Chavez, University of Colorado,
Jason M. Brunner, University of Colorado, Eric H. Gilliam, University
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of Colorado. Objectives: To evaluate an innovative interprofessional
(IP) introductory pharmacy practice experience (IPPE), including the
impact of pharmacy students on patients and prescribers, in an under-
served setting. Method: Third year pharmacy students completed a
20-hour IP-IPPE with a licensed prescriber who is not a pharmacist. An
innovative model was created at a federally-qualified health center
(FQHC). This model allows a prescriber to be directly responsible for
experiential training, while immersing and integrating the student into the
prescriber’s clinical workflow. Students are in direct contact with patients
and other health care providers during the IP-IPPE. Student-patient en-
counters were tracked to assess impact on patient care. Prescribers
assessed students’ ability to collaborate within teams using a standardized
tool, and described the value of integrating students into their practice.
Students self-assessed professional growth in interprofessional collabo-
ration related competencies. Results: Thirty-two students completed the
IP-IPPE at this FQHC over the summer. Eleven percent of patients
(n=516) seen at the clinic over this time period had contact with a phar-
macy student. Tasks conducted by students included medication recon-
ciliation, patient education, and drug information services. Prescriber
surveys indicated students had a positive impact on their day-to-day
activities. Students reported that the experience contributed to their
development of interprofessional collaboration related competencies.
Implications: This innovative experiential model gave students a unique
learning experience while providing a valuable service to the clinic. This
successful model has engaged three cohorts of students. Similar programs
have been developed based on this model at three other FHQC sites.

An Evaluation of Interprofessional Activity in an Advanced
Pharmacy Practice Experience Program. Cheryl L. Clarke, Drake
University, Da Won Choi, Drake University. Objectives: To evaluate
the interprofessional experience of advanced pharmacy practice experi-
ence (APPE) students at one college of pharmacy. Objectives were to
1) Describe the interprofessional experience; 2) Compare findings to
ACPE accreditation standards; and 3) Identify site characteristics associ-
ated with interprofessional activity. Method: Data were evaluated from
one APPE year of site evaluations, which were completed by students
following each APPE. These evaluations documented interprofessional
activities including participating professionals, methods, and frequency
of communication. Interactions with healthcare professionals and health-
care professional students were reported. In addition, students participated
in a voluntary online survey at the end of the APPE year to confirm site
evaluation findings and identify site characteristics associated with inter-
professional activity. Results: Students reported 91% of patient care
APPEs involved interprofessional interactions with physicians. Face-to-
face interaction and daily communication were most commonly reported.
Similarly, interactions with medical students occurred at 40% of APPEs,
most frequently on a daily and face-to-face basis. Survey findings
showed 87% of students were satisfied or very satisfied with their inter-
professional experiences, and meaningful physician and medical student
interactions were reported. Site characteristics associated with higher
level interprofessional experiences included faculty preceptor presence,
general medicine/acute care APPE, use of collaborative practice agree-
ments, and medical residency affiliation. Implications: APPE students
reported interprofessional activity in compliance with ACPE require-
ments for prescriber and prescriber student interactions via face-to-face
communication. Survey results confirmed the site evaluation results and
suggested APPE sites with faculty preceptors, collaborative practice
agreements, and medical residencies provided meaningful interprofes-
sional activity.

Assessing Medication Name Pronunciation on Introductory Phar-
macy Practice Experiences. Courtney R. Caimano, Albany College
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of Pharmacy and Health Sciences, Alyssa J. Smith, Albany College of
Pharmacy and Health Sciences, Monique R. Bidell, Albany College of
Pharmacy and Health Sciences. Objectives: To assess acceptable pro-
nunciation of common medications as part of an Advanced Pharmacy
Practice Experience (APPE)-readiness initiative. Method: Pharmacy
students in their first (P1) and second professional year (P2) were re-
quired to complete a medication pronunciation activity during either
their 2017 Community or Institutional Introductory Pharmacy Practice
Experience (IPPE). Students self-recorded pronunciation of 20 (Com-
munity) or 16 (Institutional) look alike-sound alike medications using
Panopto™ software. Recordings were evaluated by two faculty, 1 each
for Community and Institutional, using a standardized qualitative rubric
(exemplary, acceptable, or unacceptable). Students who received an “un-
acceptable” were required to submit a revised recording. Results: A total
of 421 students (201 Community, 220 Institutional) completed the as-
signment. For the Community activity, 55.7% (112) of students scored
“acceptable,” while 10.4% (21) and 28.9% (58) scored “exemplary” and
“unacceptable,” respectively. For the Institutional activity, most students
scored “exemplary” (62.3%; 137), while 14.1% (31) and 23.6% (52)
scored “acceptable” and “unacceptable,” respectively. All “unaccept-
able” students who revised the assignment (110) received an “accept-
able” score. Implications: Findings suggest that the majority of P2
students are able to correctly pronounce common medications in com-
munity and inpatient settings. However, approximately one quarter of
students required revision due to unacceptable pronunciation. Future
assessments will include progression of acceptable pronunciation among
the same student cohort from one IPPE to the next (ie, community to
institutional) as a continued effort to support APPE-readiness.

Assessing Professionalism in a Large IPPE/Seminar Course. Jane
Shtaynberg, Long Island University, Anna Nogid, Long Island Uni-
versity. Objectives: To assess student professionalism in a large ex-
periential/seminar course Method: LIU Pharmacy begins professional
development the first semester with the Introductory Pharmacy Prac-
tice Experience; a combination of practice visits and on-campus sem-
inars. The average class size is 200 students. Using the APhA-ASP’s
The 10 Traits of a Professional, a rubric was designed to evaluate 7 of
the 10 traits applicable in this course on a 3 point Likert scale. Student
assessment relied on multiple items: attendance, assignments, active
engagement via audience response system, and documentation of
incidents/violations as reported by course faculty. A passing profes-
sionalism grade resulted from receiving “Meets Expectations” (3) and/
or “Needs Development” (2) on each trait. A failing professionalism
grade resulted from “Unacceptable” (1) in any of the components
which could lead to course failure. Results: Of the 201 students eval-
uated, 192 (96%) received a passing professionalism grade. Of these,
137 (68%) received a “3” in all components and 55 (27%) received
a combination of “3” and “2”. The greatest area needing improve-
ment was “Accountability for his/her work” which relied on punctuality
and meeting deadlines (23%), followed by “Knowledge and Skills of
a Profession” which relied on participation in course activities and
assignment completion (8%), and “Commitment to Self-Improvement
of Skills and Knowledge” which relied on assignment resubmissions
where applicable (5%). Implications: This type of evaluation, which
can be done in a large class setting, can be used to document profes-
sionalism in a specific course or as a tool to longitudinally track profes-
sional development and growth throughout the PharmD program.

Assessment of APhA Career Pathways Program for Pharmacy
Students in Developing Self and Career Awareness. Jennifer Prisco,
MCPHS University—Boston, Catherine Taglieri, MCPHS University—
Boston, Steven J. Crosby, MCPHS University—Boston, Rita Morelli,
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MCPHS University—Boston. Objectives: To assess perceptions of the
APhA Career Pathway Evaluation Program for Pharmacy Profes-
sionals in increasing career pathway recognition, in guiding APPE
selection, and in enhancing student self-awareness (2016 ACPE Stan-
dards Key Element 4.1). Method: PY3 students were required to com-
plete Pathways prior to choosing their APPE rotations. A Qualtrics
survey was developed and distributed to students after the program
completion. Items were primarily assessed via Likert scale responses.
Data were analyzed via one-sample signed rank tests and Wilcoxon
signed rank tests (SigmaPlot software). This research study was
reviewed and approved by the University Institutional Review Board.
Results: The survey was sent to 307 students, and 189 responded (62%
response rate). Of the respondents, 79.9% found the program benefi-
cial (p<<0.001). Prior to completing the program, 32.3% reported rec-
ognition of 7 or more career paths; following completion, 76.2%
reported recognition of 7 or more career paths (p<<0.001). Completing
the APhA program aided respondents to select APPE rotation sites that
matched to Pathway results (p<<0.001) and helped students choose
elective rotations (p<<0.001). The majority of respondents (N=132)
agreed that the program made them think about their personal career
path (p<<0.001), and agreed that the critical factors within the program
correctly identified their personality and goals (N=107, p<<0.001).
Implications: The APhA Career Pathway Evaluation Programis a use-
ful tool to augment self-awareness and to guide APPE rotation selec-
tion among PY3 students. Further, the program may be considered as
a useful component of a student learning portfolio for development of
self-awareness and professionalism.

Assessment of Interprofessional Collaboration During Required
APPEs. Kayla Johanna Bardzel, Wilkes University, Michelle Holt-
Macey, Wilkes University, Edward F. Foote, Wilkes University.
Objectives: To evaluate the extent of interprofessional interactions
on required APPE rotations. Method: Interprofessional opportunities
are required throughout the pharmacy curriculum but are particularly
challenging to assess during APPEs. After every 5-week rotation, P4
students completed a survey that measured patient demographics and
interprofessional involvement. Results: Over the first five rotation
periods, all students (n=72) completed at least one required rotation.
There were 175 required rotations completed. Four students had all
four required rotations, 29 had three, 33 had two and 6 had only one
required rotation. In 91% of the rotations, students agreed that to that
they were able to collaborate as part of an interprofessional team.
When asked about frequency of interprofessional interactions, 59%
of rotations were deemed high frequency (daily or almost daily), 25%
were moderate (1-3 times per week), 13% were low (rare encounters)
and just 2% of the rotations had no interprofessional interactions. In-
teractions were most common with physicians (or their students) (153
rotations). Interactions with nurses were recorded in 151 rotations and
physician extenders in 88 rotations. Implications: Post rotation sur-
veys are an easy and efficient way to measure the extent of interpro-
fessional interactions on APPE. In their required rotations, our
students reported a high occurrence of interactions with other health-
care providers. This data can be used to ensure sites are appropriate for
APPE rotations and will also facilitate necessary site development.
The quality and impact of these interactions need further study.

Assessment of Interprofessional Practice, Education and Collabora-
tion During APPE. Diane M. McClaskey, University of Missouri-
Kansas City, Valerie L. Ruehter, University of Missouri-Kansas City,
Angela Brownfield, University of Missouri-Kansas City, Bradley
J. Erich, University of Missouri—Kansas City. Objectives: Our first objec-
tive was to determine pharmacy students’ confidence in interprofessional
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practice and education (IPE) and collaboration through a survey completed
before and after Advanced Pharmacy Practice Experiences (APPE). Our
second objective sought to determine the depth, breadth, and impact of IPE
through reflection assignments during each required APPE. Method: Stu-
dents were assigned to complete a modified Interprofessional Collabora-
tive Competency Attainment Survey (ICCAS) to determine their
confidence before and after completion of the APPE rotation year. An
open-ended reflection assignment regarding IPE was assigned for each
required APPE rotation to determine the type of healthcare providers
encountered, as well as the frequency, nature, and impact of interaction
with other healthcare providers. Results: Of 121 students surveyed, sta-
tistical significance was found in all domains including communication,
collaboration, roles/responsibilities, patient/family-centered approach,
conflict management/resolution, and team functioning (p < 0.001). Acute
care rotations were most impactful in knowledge gained and skill devel-
opment, allowing students to confidently contribute to collaborative pa-
tient-centered care. Advanced community rotations were least impactful in
this regard. Descriptive statistics from each domain and qualitative com-
ments from reflection assignments will be included in discussion. Impli-
cations: Standard 11 of the Accreditation Standards of 2016 calls for
tailoring of the IPE approach based on insight provided by evolving re-
search within this important area. These results support the efficacy of IPE
in experiential education by preparing practice-ready graduates. Results
will also be utilized to make modifications in programmatic APPE learning
objectives.

Assessment of Practice Site Readiness for Intentional Interprofes-
sional Experiential Education. Whitney Maxwell, University of
South Carolina, Omar Jamjoom, Kimberly N. Bucher, University of
South Carolina, Jennifer L. Baker, University of South Carolina, Matt
Walker, Medical University of South Carolina, Cathy L. Worrall,
Medical University of South Carolina. Objectives: In a recent report
from the AACP Experiential Education Task Force on Intentional
Interprofesional Education (IEE), one of the recommendations for
implementing IEE is determining readiness of practice sites using an
intentional approach. The objective of this study was to use regression
analysis to identify rotation-related variables that were significantly
associated with student perceptions of high-level Interprofessional
(IP) interaction and IP team integration, which were used as markers
for IEE readiness. Method: To identify pharmacy student rotation
sites that are IEE-ready, comments from post-rotation student reflec-
tions completed over one academic year (n=1,449) were collected,
coded, and analyzed. Results: Sixty-two percent of student comments
indicated high-level IP interaction and 74.2% of comments indicated
high-level IP team integration. Within our dataset, introductory phar-
macy practice experience (IPPE) rotations were not associated with
high levels of IP interaction or team integration. All advanced phar-
macy practice experience (APPE) rotation types except community
were associated with high-level IP interactions and team integration.
The constituents of the healthcare team significantly associated with
high-level IP interactions and team integration were: registered nurses,
respiratory therapists, physical therapists, dietician/nutritionists, men-
tal health professionals, social workers, case managers, and medical
students. Students from other disciplines (nurse practitioner, physician
assistant, nursing), chaplains, medical assistants, respiratory therapy
technicians, case workers, speech therapists, occupational therapists,
and staff from outpatient medical clinics were not associated with
high-level IP interactions and team integration. Implications: Non-
community APPE rotations with practitioners and students from cer-
tain disciplines are associated with high-level IP interactions and team
integration, and therefore likely IEE-readiness.
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Community IPPEs: An Analysis of Cost and Time Spent Training
Students at Practice Sites. Catherine L. Oswald, Roseman University
of Health Sciences, Phillip Lawrence, Roseman University of Health
Sciences, Erin L. Johanson, Roseman University of Health Sciences,
Darla Zarley, Roseman University of Health Sciences. Objectives:
The purpose of this study was to estimate the amount of time and
money spent training students during a community-based IPPE rota-
tion for two activities: processing new prescriptions and administering
immunizations. Method: Data submitted by second year community
IPPE pharmacy students via an electronic form were retrospectively
analyzed. Students estimated, and preceptors confirmed, the amount of
time spent with technicians and pharmacists training on 2 tasks: pro-
cessing new prescriptions and administering immunizations. An aver-
age time to train a student for each activity was calculated. A cost
impact was calculated by multiplying the average time for training
by the Bureau of Labor Statistics 2017 average hourly wages for the
corresponding personnel. Results: One hundred seventy eight forms
were submitted by students (76% response rate). Data was excluded
for 72 submissions due to a lack of preceptor confirmation or the
student failing to list the designation of personnel that assisted with
training (n=106 accepted submissions). Results showed it took an
average of 34 minutes to train students to process a new prescription
(71.7% of time spent with technicians) and 27 minutes to administer an
immunization (100% of time spent with pharmacist). The cost per
student associated with training is $15.37 (process prescription) and
$25.80 (immunizations). Implications: By quantifying the amount of
time and money spent training student-pharmacists for their IPPE
community rotations the authors will be able to compare this data to
previously published cost savings these same students provide, once
trained to do so, and the financial value of precepting students can be
estimated.

Creation of Experiential Success Plan Initiative to Address Expe-
riential Performance Deficiencies. Laurie L. Briceland, Albany
College of Pharmacy and Health Sciences, Courtney R. Caimano, Albany
College of Pharmacy and Health Sciences, Sandra W. Rosa, Albany Col-
lege of Pharmacy and Health Sciences, Cindy Jablanski, Albany College

of Pharmacy and Health Sciences, Megan Veselov, Albany College of

Pharmacy and Health Sciences. Objectives: ACPE Standard 17.2 en-
courages systematic early detection and resolution of academic/
behavioral issues. The purpose of this initiative was to develop
a formal process for identifying experiential deficiencies and en-
gaging students in reflection as to improve future performance.
Method: An Experiential Success Plan (ESP) policy was developed
and applied to the 2017-18 APPE cycle. At final evaluation, and in
cases where there is midpoint failure or preceptor request for assis-
tance with a struggling student, preceptors assessed each perfor-
mance competency as per usual procedure, assigning exceeds or
meets competency; needs improvement (NI) or significant defi-
ciency (SD). Criteria for student eligibility for ESP included: >2
NI; >1 SD; Final grade of D or F (which also requires course re-
peat); case-by-case preceptor comments. Upon eligibility, a student-
specific ESP is provided to the student, who then completes three essays:
reasons for deficiency; corrective action plan to improve future perfor-
mance; and a rubric-assessed critical reflection on how implementing the
action plan will enhance personal/professional development. ESPs are
approved by EE personnel. Results: To date, 44 ESPs (4.3% of cohort)
have been generated; average # deficiencies per student ESP was 5.8,
spanning patient care process, communications and professionalism.
Allbut 2 students provided critical ESP reflection. ESPs represented all
core and elective APPE classifications, with inpatient (16) occurring
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most frequently, followed by community (10). Implications: Through
this initiative, students with experiential performance deficiencies
have been identified, created plans for future performance improve-
ment, and understand the value of implementing such corrective ac-
tions, as evidenced by critical reflection.

Design and Evaluation of an Interprofessional Education Teach-
ing Certificate Program for Faculty and Clinicians. Melissa
E. Rotz, Temple University, Ina Lee S. Calligaro, Temple University,
John Duffy, Temple University. Objectives: To describe the design
and evaluation of interprofessional education (IPE) teaching certifi-
cate program for faculty and clinicians at one institution. Method: An
IPE teaching certificate program was designed to train interprofes-
sional faculty and clinicians to facilitate IPE activities at Temple Uni-
versity. The program consisted of three 2.5-hour modules (core
principles of IPE, small group facilitation, assessment, and debriefing
simulations). Each module incorporated pre-reading and online learn-
ing modules and utilized active learning strategies (e.g. team building
games, video demonstrations, and role playing). Participants com-
pleted a survey evaluation at the end of each module. Results:
Thirty-three participants (14 pharmacists; 5 nurses; 3 physical thera-
pists; 2 athletic trainers; 2 dentists; 2 physicians; 2 occupational ther-
apists; 1 certified therapeutic recreation specialist; 1 social worker; 1
podiatrist) completed the program. A majority of participants indi-
cated that the learning objectives were achieved for each module.
Thematic analysis demonstrated a majority of participants could ar-
ticulate the key concepts from each of the activities. Of the participants
who completed the program, 82% volunteered to be facilitators for
subsequent IPE workshops which is a component of the IPE curricu-
lum that is delivered to dental, nursing, medical, pharmacy, PT, OT,
podiatry students. In aggregate, student evaluations of facilitators im-
proved after implementation of this program. Notably, scores in-
creased for the item “facilitators in this workshop were positive role
models for interprofessional collaboration,” which was a goal of the
program. Implications: After completing this program, participants
learned important skills for facilitating interprofessional groups which
is critical to delivering a successful IPE curriculum.

Design and Impact of an Advanced Pharmacy Practice Experience
Rotation in a Dental Clinic. Kalin L. Johnson, Creighton University,
Karen O’Brien, Creighton University, Shana Castillo, Creighton
University, Kimberley J. Begley, Creighton University. Objectives:
Pharmacy students must complete advanced pharmacy practice expe-
riences (APPEs) during their last year of pharmacy school while par-
ticipating in interprofessional care teams. Dental patients often have
multiple comorbid conditions and many medications that can impact
their dental treatment and prescribed medications. The objective of
this interprofessional educational collaboration was to design an APPE
rotation for fourth year pharmacy students in a University dental clinic
and assess its impact. Method: A total of 21 pharmacy students spent
five weeks rotating through the Creighton University School of Den-
tistry dental clinic from August 2015 to July 2017. A descriptive
checklist of interventions was kept on a daily basis by students for
impact analysis. Results: The pharmacy students, with oversight from
a pharmacy faculty member, assisted dental students with acquiring,
correcting, and evaluating 2,708 medication histories. Pharmacy stu-
dents identified 575 adverse reactions/drug interactions, 553 drug
choice problems, 458 patient-related problems, and 228 dosing prob-
lems. A total of 74 recommendations were given on the prescribing of
dental medications. Implications: The data demonstrates the impact
pharmacy students can have in a dental clinic. The students were able
to assist in identifying drug related problems that would have likely
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gone undetected. Allowing pharmacy and dental students to interact on
a regular basis may result in an increased understanding of the role of
each profession, increased interprofessional communication, and bet-
ter outcomes for patients. Cultivating the dental and pharmacy student
relationship may result in the professions utilizing each other to a great-
er degree for their expertise when they are licensed and practicing.

Development and Assessment of a Simulated Professional Meeting
in the Experiential Curriculum. Lisa P. DeGennaro, University
of Saint Joseph, Jennifer L. Luciano, University of Saint Joseph.
Objectives: The objective of this project was to assess student prep-
aration, performance, and engagement during a simulated professional
meeting. Secondary objectives were to determine if this experience
served as a valuable mechanism to develop professionalism, self-
awareness, and communication skills among students. Method: A sim-
ulated professional meeting (Colloquium Day) was created in which
APPE students were required to present a patient case, clinical topic or
research poster. Faculty provided feedback via a rubric. A survey was
designed to collect feedback for quality improvement and to evaluate
student responses in the areas of professionalism, self-awareness, and
communication. Some questions were specifically designed for self-
reflection by students. This survey was distributed electronically to fac-
ulty and student participants after the experience. Results: A total of
eight faculty and thirty-eight students completed the survey with a re-
sponse rate of 36% and 48%, respectively. Faculty and students agreed
that the students performed at a level expected of APPE students and
that students demonstrated a high level of professionalism throughout
the day (faculty 4.25/5 vs. students 4.21/5; faculty 4.375/5 vs. students
4.18/5). Survey responses from student presenters noted a high level
of confidence in presentation skills (4.25/5) and the importance of
seeking feedback from mentors prior to the presentation (4.25/5).
Overall, participants felt that the Colloquium Day was a valuable
experience and should be continued (4.08/5). Implications: Results
and feedback from this survey will shape the design of subsequent
Colloquium Days and guide the development of future curricular and
co-curricular activities.

Development of a Faculty-Led Health-System IPPE Pilot Program
Including APPE Mentorship. Gretchen Jehle, MCPHS University—
Worcester/Manchester, Karyn M. Sullivan, MCPHS University—
Worcester/Manchester, Kara Bonaceto, MCPHS University—Worcester/
Manchester. Objectives: (1) Identify ways to expose Introductory Phar-
macy Practice Experience (IPPE) students to components of the health-
system by scheduling activities encompassing the pre-APPE core
domains and Joint Commission of Pharmacy Practitioners: Pharmacists’
Patient Care Process (PPCP). (2) Determine if mentoring a health-system
IPPE student can result in benefits for Advanced Pharmacy Practice
Experience (APPE) students relative to the Center for Advancement of
Pharmacy Education (CAPE) Educational Outcomes subdomains 4.1
(Self-awareness), 4.2 (Leadership), and 4.4 (Professionalism). Method:
A faculty-led health-system IPPE pilot was conducted as part of a four-
week rotation in which one student participated in activities designed to
encompass the pre-APPE core domains and PPCP. Five APPE students
had a role in mentoring the IPPE student. The IPPE and APPE students
completed an optional post-survey consisting of closed and open-ended
questions to obtain specific and reflective responses. Results: The IPPE
student completed the survey and reported having exposure to ten of the
eleven (91%) pre-APPE core domains. The student also reported gaining
an understanding of the PPCP in the health-system setting by shadowing
in the Hepatitis C and travel clinics. All five APPE students (100%)
completed the survey and commented that they had improved their lead-
ership (4.2) skills. Mentorship also allowed the students to self-reflect on
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their progression (4.1 Self-awareness) and to work with peers as a role
model (4.4 Professionalism). Implications: The pilot IPPE encompassed
nearly all pre-APPE core domains and led to benefits for APPE students
in several CAPE areas. Next steps include a larger pilot with more
students and adjunct faculty.

Development of an Evidence-Based, Longitudinal Interprofes-
sional Education Program Integrated Into a PharmD Curriculum.
Joseph A. Zorek, University of Wisconsin-Madison, Susanne G.
Barnett, University of Wisconsin-Madison, Betty A. Chewning, Uni-
versity of Wisconsin-Madison, Casey Gallimore, University of
Wisconsin-Madison, Lizeth Garcia-Jennings, University of Wisconsin-
Madison, David Hager, University of Wisconsin-Madison, Robert
Holland, University of Wisconsin-Madison, Beth K. Janetski, Uni-
versity of Wisconsin-Madison, Paula Jarzemsky, University of Wisconsin-
Madison, Mara A. Kieser, University of Wisconsin-Madison, Karen
Kopacek, University of Wisconsin-Madison, Amanda Margolis, Univer-
sity of Wisconsin-Madison, Beth A. Martin, University of Wisconsin-
Madison, Michael E. Pitterle, University of Wisconsin-Madison,
Jeanette C. Roberts, University of Wisconsin-Madison, Katherine
Rotzenberg, University of Wisconsin-Madison, Katy Tomlinson,
University of Wisconsin-Madison, Denise L. Walbrandt Pigarelli, Uni-
versity of Wisconsin-Madison, Alex Wontor, University of Wisconsin-
Madison, Melgardt M. de Villiers, University of Wisconsin-Madison.
Objectives: To develop an evidence-based, longitudinal, integrated
interprofessional education (IPE) program. Method: An IPE com-
mittee with stakeholders throughout the PharmD curriculum and
faculty partners from medicine, nursing, and an institution-wide
IPE Center was charged to develop the program. A literature review
was completed to identify theoretical frameworks upon which to
build the program and validated measurement instruments to assess
students’ progress. The quantity and types of IPE instruction within
the required curriculum was inventoried and categorized as part of
a gap analysis. Consensus on program components was forged through
an iterative process involving the IPE, Experiential, Curriculum, and
Assessment committees. Results: An interprofessional socialization
framework to facilitate dual identity formation was chosen as the foun-
dation of the program, with a structure based on the Institute of Medi-
cine’s Interprofessional Learning Continuum Model. One hundred
hours of pre-Advanced Pharmacy Practice Experience (APPE) learning
activities intended to develop interprofessional competencies but com-
pleted uniprofessionally were identified and categorized as pre-IPE.
Forty-two hours of intentionally-sequenced pre-APPE didactic, experi-
ential, and co-curricular IPE activities targeting interprofessional com-
petencies are being developed to augment pre-IPE instruction. An
assessment plan linked to Kirkpatrick levels 1 (reactions), 2a (atti-
tudes/perceptions), 2b (knowledge/skills), and 3 (behaviors) using val-
idated measurement instruments appropriate for each Kirkpatrick level
and vetted by the National Center for IPE will be administered at de-
velopmentally appropriate stages in the pre-APPE and APPE years.
Implications: This programmatic approach is intended to ensure stu-
dents’ readiness for both teamwork prior to APPEs and entry-level in-
terprofessional collaborative practice prior to graduation in accordance
with accreditation requirements.

Development of an Innovative Critical Care Pharmacy Elective
Course Utilizing Online Case-Based Patient Simulations. Paul
Staffieri, Long Island University, Francesco Ciummo, Long Island
University, Yoonsun Mo, Long Island University. Objectives: The
primary objective of this study was to develop and implement an in-
novative critical care elective course that utilizes didactic teaching with
case-based discussions using online patient case simulation technology.
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The secondary objective was to evaluate the impact of the course on
student problem solving skills. Method: A 3-hour critical care elective
course, consisting of didactic lectures and small-group case discussions
and presentations, was offered during the 2017 fall semester to third
professional year pharmacy students. Neehr Perfect Go!® technology
was utilized to simulate patients and electronic health records. To assess
for improvement in problem-solving skills, case-based test scores were
compared before and after the course utilizing a modified version of the
VALUES problem solving assessment ranging from 1 to 4. At the end of
the course, an online post-course survey was administered to students to
assess for perceived improvement in problem-solving skills. Results:
The survey revealed that 11 out of 12 students found that Neehr Perfect®
technology improved their problem solving skills, with all students
agreeing that the problem solving skills developed in the course would
better prepare them for their clinical rotations. Based on the modified
VALUEs rubric, average scores improved in defining problem (2.2 to
2.6), proposing solutions (2.2 to 2.5), and evaluating potential solu-
tions (2.1 to 2.6), but decreased in identifying strategies (2.4 to 2.3).
Implications: This study suggests that the integration of online simu-
lated patient cases into a critical care pharmacy elective course may
improve student problem-solving skills.

DIcipher: Assessing Drug Information Skills Through Gaming.
Cambrey Nguyen, The University of Kansas. Objectives: Using an
“escape-room” themed challenge to assess drug information (DI) skills
on an experiential rotation has not been reported in the literature. This
innovative strategy incorporates concepts of serious gaming supported
by AACP with the application of DI knowledge, critical thinking and
teamwork. The objective of this study was to determine whether an
“escape-room” themed challenge, DIcipher, assessed DI skills of P4
students on a DI rotation. Method: The 60-minute challenge featured
DI questions pertaining to a rare infection that was not taught in the
pharmacotherapy courses. The students worked as a team to solve
puzzles and clues to obtain the DI questions staged in a room. The
students were required to use DI resources to find the correct answer to
each question in order to unlock a box with the antidote. A discussion
session and a Likert-scale survey were used to document the students’
experience. Results: There were a total of 15 students that participated
in DIcipher from June to August 2017 and two groups reported ‘win-
ning’ the challenge. The students struggled the most with finding the
answer to the natural products and preventative vaccination questions.
The majority of the students agreed the challenge promoted active
learning while assessing knowledge of DI resources and identified
specific resources that require additional practice. Implications: The
students’ responses indicated that DIcipher assessed their knowledge
of DIresources in a fun and novel setting. Due to the positive feedback,
DlIcipher will be implemented in the drug information course in the
spring.

Early Introductory Pharmacy Practice Experiences May Im-
prove Empathy Among First-Year Student Pharmacists. Melissa
M. Dinkins, Wingate University, Christopher Gillette, Wingate Uni-
versity, Jenna Brown, Wingate University, Michael L. Manolakis,
Wingate University, Lisa S. Smith, Wingate University. Objectives:
The purpose of this study was to examine: (a) student pharmacist em-
pathy development over the first semester of pharmacy school, and (b)
whether early introductory pharmacy practice experience (IPPE) im-
pacts first-year student pharmacist empathy development. Method:
A prospective randomized controlled trial was conducted to accomplish
the study objectives. Students were randomized to first-semester IPPE
enrollment (treatment group) or second-semester IPPE (control group).
All students, regardless of group, completed the Jefferson Scale of
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Empathy on the first day of class. During the first semester, IPPE stu-
dents were exposed to formal empathy training while non-IPPE students
did not receive empathy training. Empathy was then assessed at the end
of the semester. Paired t-tests were used to examine change in empathy
in both groups. A two-tailed independent samples t-test was conducted
to examine whether early IPPE exposure and empathy training was
associated with changes in empathy scores. Analyses were restricted
to the main campus. Results: Data for 72 of 81 first-semester student
pharmacists were analyzed (88.9% response rate). There were no sig-
nificant differences in baseline demographic characteristics between the
groups. In the IPPE group, there was a non-significant increase in em-
pathy over the course of the semester (t=0.63, p=0.53). The non- IPPE
group had a statistically significant decrease in empathy (t=-2.86,
p=.01). Comparing the educational groups, there was a significant dif-
ference in change of empathy scores (1.13 vs. -4.55, t=-2.37, p=0.02).
Implications: Early student pharmacist exposure to IPPE and empathy
training may improve first-year student pharmacist empathy relative to
no IPPE exposure.

Evaluating Interprofessional Education Outcomes of a Dental
School Pharmacotherapy Consult Service. Kimberly A. Sanders,
University of North Carolina at Chapel Hill, Christine L. Downey,
University of North Carolina at Chapel Hill, Kathryn A. Fuller, Uni-
versity of North Carolina at Chapel Hill, Jennifer B. Harmon, Univer-
sity of North Carolina at Chapel Hill, Shannon H. Mitchell, University
of North Carolina at Chapel Hill, Heidi N. Anksorus, University of
North Carolina at Chapel Hill. Objectives: Promoting collaboration
of future dental and pharmacy professionals has the potential to pos-
itively impact patient care. This study evaluated interprofessional
education outcomes within implementation of a pharmacotherapy
consult service involving doctor of dental surgery (DDS), dental hy-
giene (DH), and doctor of pharmacy (PharmD) students in dental
school-based clinics. Method: The pharmacotherapy consultation
process was created for third year DDS and second year DH students
to request medication-related consults for clinic patients throughout
an academic year. Consult services were conducted by pharmacists
and second year PharmD students which included reviewing patient
medication histories and profiles, providing medication and disease
state education, and answering medication-related inquiries. Pre-post
experience surveys were conducted assessing DDS, DH, and PharmD
students’ knowledge of each discipline’s scope of practice using
confidence scale statements, interprofessional communication percep-
tions, and program evaluation. Assessment of student clinical experi-
ence was evaluated through self-reflection, focus groups, and consult
tracking technology. Results: Of the 116 students (DDS=68, DH=33,
PharmD=15) included, 75 completed pre-post experience surveys
(DDS=45, DH=24, PharmD=6). Significant increases in reported
confidence from baseline were noted in 100%, 72.3%, and 83.3%
of statements for DDS, DH, and PharmD students, respectively
(p<<0.05). Emerging qualitative themes included increased under-
standing of using medication lists to evaluate patients’ medical prob-
lems and impact on oral health, reinforcement of didactic material in
clinical settings, respect for differing roles, and appreciation of inter-
professional communication. Implications: Dental school clinic set-
tings provide a rich opportunity for interprofessional interaction and
results indicate student learning benefits when pharmacy services are
integrated within the dental clinic environment.

Evaluation of Unified Experiential Assessment Scale Across Three
Pharmacy Programs in Indiana. Meghan Bodenberg, Butler Univer-
sity, Ahmed Abdelmageed, Manchester University, Brian M. Shepler,
Purdue University. Objectives: To determine if the use of a unified
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experiential assessment scale clarifies preceptors’ overall assessment
of the student, improves understanding of the colleges’ expectations
for pass/fail, and increases preceptors’ standardization of assessments
across programs. Method: In 2016, all three pharmacy programs in
Indiana (Purdue, Butler and Manchester) adopted a standard assess-
ment scale for evaluating rotation students, which included details
about what the schools defined as “exceeds”, “meets” and “does not
meet” expectations, as well as “automatic fail” categories. Preceptors
who have taken students from all three colleges between the dates of
May 2016 and May 2017 were invited to complete an online, anony-
mous survey. An email reminder was sent every two weeks during the
six week recruitment period. Responses were analyzed using descrip-
tive statistics. Results: Fifteen of 72 identified preceptors (20% re-
sponse rate) completed the survey. Ninety-three percent of preceptors
strongly agreed or agreed with the following: additional definitions for
the assessment scale are clear, unified assessment made it easier for
the preceptor to evaluate students standardly across all three program,
and the list of automatic failures has helped preceptors feel more
comfortable justifying their decision to pass or fail a student. Addi-
tional suggestions from preceptors were to consider “needs improve-
ment” rather than “does not meet expectations” and to define the
number of failed evaluation sections that should result in failure of
the rotation. Implications: Using a standardized assessment scale may
help clarify expectations and make the evaluation process easier for
preceptors taking students from multiple colleges of pharmacy.

Examining Tracked Patient Encounters During Advanced Phar-
macy Practice Experiences and Skill Self-Assessment Using
Entrustable Professional Activities. Jody L. Lounsbery, University
of Minnesota, Bethany A. Von Hoff, University of Minnesota, Scott A.
Chapman, University of Minnesota, Caitlin K. Frail, University of
Minnesota, Jean Y. Moon, University of Minnesota, Ann M. Philbrick,
University of Minnesota, Zachary Rivers, University of Minnesota,
Chrystian R. Pereira, University of Minnesota. Objectives: To deter-
mine if the number of patient encounters during advanced pharmacy
practice experiences (APPEs) relates to self-determination of patient
care skills using entrustable professional activities (EPAs). Method:
During 12-week acute care/institutional (AC/INST), 15-week com-
bined community pharmacy and ambulatory care (CPAC), and three
5-week AC/INST or CPAC elective APPEs, fourth-year students com-
pleted patient tracking surveys. Students documented number of en-
counters, type of care provided, primary and secondary diagnoses, and
special dosing/population considerations. Students completed self-
assessment surveys based on 12 EPAs. Students rated their ability to
perform each EPA using a four-point scale (1 = still developing this
skill; 4 = can do this independently) at the start and after each APPE
semester. Results: Students self-reported 79,896 encounters. During
AC/INST and AC/INST elective APPEs, 280 students documented
67,557 encounters. During CPAC and CPAC elective APPEs, 289 stu-
dents documented 12,339 encounters. The mean ratings for the 12 EPAs
ranged from 3.2 to 3.7 at the start and 3.5 to 3.9 at the end of APPEs. Skills
that students most frequently reported “can do this independently” at the
end of APPEs included effectively communicate verbally with the patient
and other healthcare providers (88%; start: 52%) and provide medical
information as written documentation (79%; start 42%). Implications:
Increased exposure to patient encounters may improve student percep-
tions of their preparedness to perform various patient care skills. Tracking
encounters highlights the need to ensure students see sufficient encounters
to gain ability and confidence in their patient care skills.

Expanding International Rotations for Pharmacy Students. Keith
DelMonte, St. John Fisher College, Christine R. Birnie, St. John

471

Fisher College, Lipika Chablani, St. John Fisher College, Kobi
Nathan, St. John Fisher College, Andrea DiGiorgio, St. John Fisher
College. Objectives: Pharmacists in any health setting will require the
cross-cultural skills necessary to be effective in caring for their diverse
populations. International Advanced Pharmacy Practice Experiences
(APPE) provide students an opportunity to further develop those skills
in the context of the practice setting. As a result, efforts were made to
increase the number of international Advanced Pharmacy Practice
Experiences (APPE) available to pharmacy students. Method: Over
the last 10 years, new international APPE rotations were developed
through various means. Service trips were redesigned to align with
APPE rotation schedules, international students used their profes-
sional networks to identify potential rotation sites in their home coun-
tries, and faculty were encouraged to draw upon their international
networks. Ongoing partnerships were developed with service organi-
zations, international hospitals and universities. To increase student
interest, awareness of the international rotations was highlighted
through student presentations and media attention following the rota-
tions. Results: The number of international rotations administered
increased from three to nine annually over an eight year period, with
participation increasing from six to 17 students. APPE rotations are
now available in 14 different countries, with students participating in
community, hospital and service-focused practice settings. Additional
sites are currently under development. Implications: With targeted
efforts in establishing new sites and raising awareness, student in-
volvement in international APPE’s has increased exponentially. These
projects provide additional opportunities for students to build cross-
cultural skills that will aid them in any future practice setting.

Factors That Influence Advanced Pharmacy Practice Experience
Selection. Kristina Powers, Wilkes University, Vicky Shah, Wilkes
University. Objectives: To assess student perception of factors poten-
tially influencing Advanced Pharmacy Practice Experience (APPE) se-
lections. Method: Wilkes University Pharmacy students are required to
complete 1440 hours of experiential education during their final year of
pharmacy school. Students must choose from seven rotations which in-
clude ambulatory, community, inpatient general medicine, hospital/
health system and three electives. Third (P3) and fourth (P4) year pro-
fessional students completed an anonymous survey to determine what
factors impact their decision process when selecting required rotations.
Factors include area of interest, size of institution, location, future em-
ployment, preceptor reputation, rotation hours, faculty rotation, non-
faculty rotation, peer recommendation, cost/housing, level of difficulty,
size of institution, and if a residency is offered. The students ranked the top
five factors which influenced their required APPE selection. Results:
100% of P3 (71) and P4 (72) students responded to the survey. Both
classes selected location as the number one factor which influenced their
decision for selecting required rotations. Cost/housing was second most
important for P3’s for all rotations except inpatient general medicine. P3’s
ranked faculty rotation as second most important for this rotation. Peer
recommendation was second most important for P4’s for all rotations
except inpatient general medicine. P4’s ranked preceptor reputation as
second most important for this rotation. Implications: Location appears
to be the driving factor for selecting APPE rotations. It would be beneficial
to look into future rotation sites which potentially offer housing to help
decrease costs. Further research into the factors that influence ranking on
APPE electives is warranted.

Global Health Learning Outcomes and Competencies Among
Pharmacy Students. David R. Steeb, University of North Carolina at
Chapel Hill, Monica L. Miller, Purdue University, Ellen M. Schellhase,
Purdue University, Jodie V. Malhotra, University of Colorado, Thomas
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A. Angelo, University of North Carolina at Chapel Hill. Objectives:
The purpose of this study is to assess the learning outcomes and global
health competencies of pharmacy students who participate in inter-
national Advanced Pharmacy Practice Experiences (APPE). Method:
Fourth year pharmacy students (n=46) participating in an interna-
tional APPE at the UNC Eshelman School of Pharmacy, Purdue Uni-
versity College of Pharmacy, and University of Colorado Skaggs
School of Pharmacy and Pharmaceutical Sciences were matched with
fourth year students not completing an international APPE (n=46)
based on age and rotation schedule. A retrospective pre-post survey
assessed each cohort’s self-perceived ability to meet basic global
health competencies as defined by the Consortium of Universities
for Global Health on a 5-point Likert scale. Wilcoxon signed rank
test was used for analysis within cohorts and the Mann-Whitney U test
for analysis between cohorts. The international APPE cohort an-
swered additional questions assessing knowledge, skills, and attitudes
gained or enhanced from their international rotation. Results: The
international APPE cohort had significant growth (p<<0.05) for all
thirteen competencies compared to minimal growth for three compe-
tencies in the non-international APPE cohort. The largest pre-post
differences in the international APPE cohort were for describing the
role major entities play in global health (+1.24, p<<0.001) and de-
scribing major public health efforts to reduce disparities in global
health (+1.15, p<0.001). Limited resource utilization, interpersonal
communication, and an appreciation for global and cultural differ-
ences were the most common growth areas across knowledge, skills,
and attitudes respectively. Implications: International APPE rota-
tions strengthen basic global health competencies and provide an
opportunity for meaningful learning beyond pharmacy content areas.

Healthy Aging Fair: An Interprofessional Community Outreach
Collaboration. Gina M. Baugh, West Virginia University, Gretchen
M. Garofoli, West Virginia University. Objectives: (1) To describe an
innovative interprofessional education IPPE community outreach initia-
tive (2) To assess student attitudes toward interprofessional education
through course evaluation. Method: Student pharmacists collaborated
with Audiology, Music Therapy, Occupational Therapy, Physical Ther-
apy, and Speech & Language Pathology students to offer a Healthy Aging
Fair to three rural communities. Interprofessional student teams were
charged with developing and implementing twelve interactive stations
involving health education, screenings, and immunizations. A 360-degree
assessment of the project was completed with data from students, faculty
and community participants. Results: Thirty-one student pharmacists
completed the course evaluation survey that included questions from
the IPEC Competency Survey, assessing their competency in two do-
mains: roles and responsibilities (3 questions) and interprofessional com-
munications (4 questions). Students responses were overwhelming
positive, with 97-100% marking agree or strongly agree to the roles and
responsibilities questions, and 100% marking agree or strongly agree in
the communications domain. According to exit survey results, the health
fair was rated excellent by 86.4% of the community participants. Verbal
feedback to faculty facilitators from students and participants was positive
and confirmed project success. Faculty debriefing sessions were held after
each event leading to continuous quality improvements. Implications:
Student teams working in collaboration are able to positively impact the
community while learning valuable interprofessional skills including
roles and responsibilities and communications. Community settings offer
a dynamic learning environment and possibility for unique interprofes-
sional partnerships that challenge students and faculty to be innovative in
project design and implementation as well as flexible in meeting the
various needs of the community.
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Impact of a Flu Clinic Simulation on Student Readiness to Provide
Immunization Services. Ashley N. Hannings, The University of
Georgia, Kay L. Brooks, The University of Georgia, Michelle
McElhannon, The University of Georgia, Russell Palmer, The Univer-
sity of Georgia, Katie Smith, The University of Georgia. Objectives:
To assess the impact of a flu clinic simulation on student perceived
readiness to provide immunization services and to assess immunization
administration performance. Method: Second year student pharmacists
participated in a flu clinic simulation following completion of the
American Pharmacists Association’s Pharmacy-based Immunization
Delivery course. The simulation was completed prior to their immuni-
zation patient care experiences. The simulation consisted of five stations
(patient, non-immunizer clinic role, vaccine administration, documen-
tation, frequently asked questions). A 10-item survey was administered
prior to and following the simulation. Students used a 3-point scale to
indicate perceived readiness to perform each step of the immunization
process independently. In addition, preceptors evaluated student tech-
nique and performance during the simulation at the administration sta-
tion. Results: Eighty-nine percent of P2 students (125/141) consented
to participate in the study. In the post-survey, students indicated an
increased sense of readiness for all steps of the process, with the follow-
ing showing the greatest improvement: organizing a mobile flu clinic,
using the state registry, and documenting per state law (P<<.0001 each).
On the preceptor assessment, 54% of students scored above average at
the administration station. As a result of preceptor feedback, 89.5% of
students reported feeling more prepared for immunization practice. In
addition, 92% reported feeling more prepared because of the realistic
qualities of the simulation. Implications: Simulation can be a useful
tool to reinforce best practices for immunization services, especially for
programs that may not have the resources to provide specific patient care
experience in this area.

Implementation and Perceived Benefit of a Preceptor Fair to Show-
case Experiential Education Opportunities. Jennifer Steinberg,
Nova Southeastern University, Stacey M. Maravent, Nova Southeast-
ern University. Objectives: Provide an opportunity for students to
interact with preceptors while obtaining information on potential ex-
periential sites and rotations. Method: Since 2014, the Experiential
Education team at Nova Southeastern University (NSU) invites pre-
ceptors to showcase sites and experiences at Preceptor Fairs conducted
at NSU campuses. Students are invited to attend fairs at any cam-
pus based on their professional and geographical interests and freely
interact with preceptors to gather information at their own pace.
Preceptors promote their experiences and are provided preceptor de-
velopment continuing education following the fair. Upon exiting the
2017 fairs, students were surveyed on their perceived benefit of the
event. Results: Eighty students attended two fairs held in November
2017, with 85% responding to the survey. The majority were class of
2019, indicating they were exploring advanced pharmacy practice
experience options. Overall, 92.4% of respondents felt the preceptor
fair was beneficial, and 72.7% felt more confident in their site selection
plans after attending. Many respondents indicated their experiential
plans were influenced, with 55.2% stating their plans for site selection
changed and 61.2% stating they became interested in a new type of
experience because of their interactions during the fair. Implications:
The annual Preceptor Fair helps students better prepare for and plan
experiences to help achieve their professional goals. Interactions with
the experiential team provides opportunities for preceptor develop-
ment and support. Networking, communication and engagement
among students, preceptors, and experiential teams are important as
the landscape of pharmacy continues to evolve.
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Implementation of a Communication Skills Module in PharmD
New Student Orientation: Feasibility, Successes, and Implications.
Sharon Rush, The University of Texas at Austin, Laura E. Brown,
University of Texas at Austin, Erin Donovan, The University of Texas
at Austin. Objectives: To determine the feasibility ofa communication
skills module during new student orientation as an academic leveling
effort prior to pharmacy students’ first year in a PharmD program. The
module was part of a new interdisciplinary collaboration between the
College of Pharmacy and the College of Communication at a Tier 1
research institution. Method: The two-hour module was composed of
introductory comments, a large (N = 125) group warm-up, and five
interactive breakout sessions (n = 25) facilitated by health communi-
cation educators. Breakout sessions included four interactive exercises
and accompanying debriefs to discuss the communication skills stu-
dents learned and practiced, and what the skills look like in an applied
pharmacy setting. Students were surveyed post-module. Results:
Students were taught communication skills such as rapport building,
active listening, persuasion, and how to bridge health literacy issues by
being audience-focused. Student survey results revealed that 89%
agreed that the module improved their communication skills; 92%
agreed that the activities were realistic; 93% indicated a preference
to receive additional communication training. Implications: New stu-
dent orientation that includes a communication skills academic leveling
session is feasible. Interactive activities should include accompanying
debrief discussions so that students gain the full benefit of the exercises.
The module helped students connect with their classmates, consider
how to adapt to others while communicating, and understand how their
communication skills would be useful in professional settings, includ-
ing during their PharmD program. Given the high percentage of students
who want more communication training, additional programming is
recommended.

Institutional Factors Associated With Global Health Education
Across US Pharmacy Schools. David R. Steeb, University of North
Carolina at Chapel Hill, Benjamin Y. Urick, University of North
Carolina at Chapel Hill, Betsy L. Sleath, University of North Carolina
at Chapel Hill, Pamela U. Joyner, University of North Carolina at
Chapel Hill. Objectives: To determine whether institutional factors
influence the offering and participation of international Advanced
Pharmacy Practice Experience (APPE) rotations or global courses
across US pharmacy schools. Method: Data for this study comes from
a survey of US pharmacy schools conducted in 2014. The survey
assessed international APPE rotation and global course offerings
including student participation, interprofessional classification, and
student demand. Responses were linked with institutional factors in-
cluding tuition, class size, geographic location, academic medical
center affiliation, year established, and ranking. Multivariate regres-
sion models were used to evaluate the relationship between individual
institutional factors and international APPEs and global courses.
Results: More institutional factors correlated with international APPE
rotations than with global course offerings. In multivariate models,
older and more established schools had a larger percent of the gradu-
ating class with an international APPE (9.5% vs. 2.6%, p<<0.01) and
a larger number of international APPE offerings (3.7 vs. 1.4, p<0.01).
Schools with higher tuition had a larger percent of their graduating
class with an international APPE (7.9 vs. 3.0, p<<0.05), a greater num-
ber of international APPEs (3.7 vs. 1.5 p<<0.05), and more interpro-
fessional international APPEs (p<<0.001). Implications: Institutional
factors of tuition and year of establishment have the strongest associ-
ation as it relates to international APPE rotations, which could imply
that these experiences are more dependent upon internal costs and the
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infrastructure of the institution. There are opportunities to overcome
perceived cost and infrastructure barriers by focusing on global health
opportunities in a local context and integrating global health principles
into existing experiences and courses.

Integrating the Entrustable Professional Activities (EPAs)
for Pharmacy Practice Into General Experiential Learning
Outcomes. Erin L. Johanson, Roseman University of Health Sciences,
Phillip Lawrence, Roseman University of Health Sciences, Catherine
L. Oswald, Roseman University of Health Sciences, Darla Zarley,
Roseman University of Health Sciences. Objectives: To integrate
the ACPE Standards 2016, CAPE Outcomes 2013, PPCP Wheel,
and AACP EPAs for New Pharmacy Graduates into college-level
general experiential learning outcomes. Method: The Experiential
Team spent a considerable amount of time review of what already
existed, identified repetition/overlap in existing experiential learning
outcomes, reviewed rubrics, assessment forms, evaluated preceptor
and student feedback and completed past evaluation forms. The goal
was to redesign for clarity/brevity for students, preceptors, and provide
specific micro-level activities through EPA statements that would
identify practice-based examples for preceptors to better assess student
achievement of outcomes through specific behaviors and longitudinal
progression through the experiential curriculum. Robust spreadsheets
were created to mapped ACPE Standards 2016, CAPE Outcomes
2013, AACP EPAs for New Pharmacy Graduates, and experiential
learning outcomes. Results: Nineteen general learning outcomes were
created for all experiential rotations and implemented for 2017-2018
academic year rotations. For required IPPE and APPE Community and
Institutional rotations, expectations for levels of progression (P1 to P2
to P3) were identified and general learning outcomes further illustrated
through specific mapping of EPAs to enable a robust picture of student
progression through the experiential curriculum. Implications: EPAs
provide specific examples to help students and preceptors determine
what specific activities provide opportunity to meet a learning objec-
tive. EPAs are clear ways students can demonstrate progress in skills,
abilities, and attitudes. General learning outcomes which incorporate
EPAs allow opportunity to differentiate the level (introductory vs.
advanced) of student learning on rotations.

Interprofessional Education and Collaboration Within the Expe-
riential Curriculum. Erik Jorvig, Roseman University of Health Sci-
ences, Erin L. Johanson, Roseman University of Health Sciences,
Phillip Lawrence, Roseman University of Health Sciences, Catherine
L. Oswald, Roseman University of Health Sciences, Darla Zarley,
Roseman University of Health Sciences. Objectives: To quantify stu-
dent exposure to interprofessional education and collaboration within
the experiential curriculum. Method: Retrospective analysis of sur-
veys submitted by students completing experiential rotations from
August 10th, 2016 to September 1st, 2017. At the end of each rotation,
students completed surveys describing site characteristics and patient
population including the question “Please indicate which of the fol-
lowing allied health providers you had the opportunity to interact with
at your site (select all that apply)”. Responses were stratified by rota-
tion type, program year, and healthcare provider type. Results: Eval-
uations (2,525) were submitted by 672 students. Overall, 97% of
rotations involved interprofessional interaction and 100% of respon-
dents indicated at least one interaction during the year. Of those re-
sponses, the predominant interaction was with physicians (78%) with
nurses close behind (74%). Intriguingly, interactions between students
and dentists in community settings was higher than expected at 43%.
Interactions with allied health students lagged behind other measures
at only 32%, despite being an amalgamated category. Interactions in
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hospital/clinic-based rotations were only slightly higher than those
present in community settings with responses of 98% versus 96%,
respectively. Finally, interprofessional interactions showed relative
consistency between academic years with a range of only 7% between
program years. Implications: Data show substantial interprofessional
activity by pharmacy students on experiential rotations throughout
their academic tenure with physician interactions being most common
in all settings. Community settings showed unexpected opportunity for
interprofessional interaction with dental prescribers. More analysis is
needed to further understand the relative lack of interprofessional in-
teraction discovered with other allied health students.

Interprofessional Interaction With Social Workers Enhances
APPE Student Understanding of Ambulatory Care Pharmacy.
Rebecca M. Wise, Lake Erie College of Osteopathic Medicine.
Objectives: The purpose of this research is to explore the impact of
experiences with social workers on students attending ambulatory
care APPE rotations and identify the different categories of care in
which these experiences may occur. Method: The researcher will
gather de-identified reflections written by students upon completion
of ambulatory care APPE rotations from 2014 to 2017 where they had
inter-professional interactions with social workers. All identifiers will
be removed, including student names, dates, rotation block numbers,
and site locations, before the researcher begins to analyze for data
points which shall include (but are not limited to) categories of care
noted, patient outcomes, and self-acknowledged student growth if
present. Results: All student reflections noted areas in which ambula-
tory care pharmacists and social workers work together to improve
patient outcomes. There were 42 different issues within 10 categories
of care in which the two professions communicated, showing APPE
students a level of inter-professionalism of which they were previously
unaware. Implications: Interprofessional education is a current topic
among pharmacy schools, but most of the interaction is between phar-
macy students and physicians and nurses. This study can show the
value of stretching Interprofessional experiences to social workers.

“I Want to Do Research! (Wait, What Is Research?)” - PharmD
Candidate. Jaclyn Novatt, Long Island University, John M. Lonie,
Long Island University, David E. Elkowitz, Hofstra University,
Kathleen M. Frey, Long Island University. Objectives: We developed
a medicinal chemistry research APPE where Pharm.D. students con-
tribute to an ongoing research project. A portion of a project is chosen
that can be completed within the five week APPE. Students learn the
context of the project, laboratory techniques, and the theory behind
the techniques. Students learn to understand and evaluate the primary
literature and to connect the information therein with the hands-on
experiments being done in the laboratory. Method: The course is
separated into 2 concurrent parts: (I) Students are taught how to read
and understand papers from the primary literature in order to learn the
context of the project and the theory behind each laboratory procedure.
(IT) Students perform experiments in the laboratory that contribute to
an ongoing research project and relate directly to the readings from
part (I). Students submit weekly written summaries connecting the
readings (I) to the laboratory experience (II). Results: This APPE is
useful for both students and faculty. Students develop laboratory and
metacognitive skills, while the collaborating laboratory is supplied
with material required for further experiments. Because the APPE
preceptor is not the professor in charge of the research effort, the pre-
ceptor is able to focus on the learning skills (both metacognition and
hands-on) and the development portion of the APPE. Implications:
This model using a non-PI preceptor may be applicable to schools of
pharmacy that want to increase student exposure to research yet have
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limited lab space, limited resources, and limited mentors available to
supervise student projects.

Keeping Healthy and Active in Your Senior Years: An Interpro-
fessional Community Outreach Initiative. Gretchen M. Garofoli,
West Virginia University, Kimeran W. Evans, West Virginia Univer-
sity, Gina M. Baugh, West Virginia University, Ashlee N. McMillan,
West Virginia University, Morgan Petitte, West Virginia University.
Objectives: To (1) assess student and faculty perceptions of the roles
and responsibilities of other disciplines on a health care team and (2)
describe the impact of an interprofessional experience on participants.
Method: Faculty and students from pharmacy, medicine, dentistry,
nursing, physical and occupational therapy collaborated to offer
screenings and health education at a local senior center. An initial
screening event was held with a follow-up session one month later.
Student teams representing each discipline were assigned to a senior
participant to rotate through stations including oral health, medication
history, blood work, and fall risk. Students and faculty perceptions
were assessed pre and post implementation using the Interdisciplinary
Education Perception Scale (IEPS) and the Interdisciplinary Health
Education Competencies (IHEC). Results: The IHEC survey showed
statistically significant results when pre and post scores were com-
pared for items related to the integration of professions and interpro-
fessional collaboration. Forty- three students completed a post-project
open-ended reflection, and these responses were analyzed and coded
according to common themes. Students felt that the experience was
overall very positive, relevant to their education, and impact on future
work as a healthcare professional. Implications: This interprofes-
sional activity allowed students to gain a better understanding of the
roles and responsibilities of other disciplines and see the positive im-
pact of collaboration on patient care. It was valuable for students,
faculty, participants and the community partner. The future impact
is that students who participated in this activity will better utilize the
expertise of their colleagues to improve the quality of patient care.

Measurement of Faculty Consensus of EPA Importance and Level
of Entrustability to Determine APPE Readiness. Lisa M. Meny,
Ferris State University, Kali VanLangen, Ferris State University,
David R. Bright, Ferris State University, Mandy R. Seiferlein, Ferris
State University. Objectives: To identify the appropriate entrustable
professional activities (EPAs) and corresponding level of entrustabil-
ity necessary to demonstrate APPE readiness. Method: An electronic
survey was distributed to college faculty to assess level of consensus
regarding the role of specific EPAs in determining APPE readiness.
The survey focused on identifying two measures of EPAs: 1) level of
importance, and 2) level of entrustment prior to APPEs. Respondents
rated the level of importance of each college-approved EPA so as to
identify which specific EPAs are appropriate for measuring APPE
readiness. Respondents also identified the level of EPA entrustability
students should demonstrate in each EPA in order to begin APPEs.
Data were analyzed and thresholds of consensus were determined to
identify appropriate EPAs for inclusion and corresponding levels of
entrustment for each EPA. Results: Of 44 faculty, 28 responded to the
survey (63.6%). Of the respondents, 57% reported the majority of their
didactic teaching responsibilities were assigned in the third profes-
sional year. Of the 18 items assessed, 39% of items indicated strong
consensus for level of importance while 61% indicated moderate con-
sensus; therefore, 10 of 12 assessed EPAs were deemed important in
defining APPE readiness. Conversely, regarding level of entrustment,
no items demonstrated strong consensus. Implications: Substantial
consensus was observed in determining level of importance of EPAs
appropriate for determining APPE readiness. Due to the minimal
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consensus observed regarding EPA level of entrustment, a modified
delphi approach will be utilized among faculty and non-faculty APPE
preceptors to better elucidate an EPA-based APPE readiness assess-
ment plan.

Organizational Structures to Promote SoTL in US 4-Year Colleges
and Universities. Yumi So, The University of Texas at Tyler, Rahmat
M. Talukder, The University of Texas at Tyler, Mohammed A. Islam,
West Coast University. Objectives: The objective of this study is to
explore the existing organizational structures in US higher education
institutions that foster the practice of scholarship of teaching and
learning (SoTL) and create campus cultures where SoTL is recognized
as an important scholarly work. Method: A thorough Google search
was conducted to identify institutions with teaching and learning cen-
ters using the keywords: “scholarship of teaching and learning”,
“SoTL”, “teaching and learning” combined with “center”. Each in-
stitution’s website was visited to search pages with information on
SoTL. All the identified pages on SoTL, faculty development, SoTL
award, or SoTL grant were retrieved. Data extraction from website was
performed utilizing a systematic content analysis method Results:
Two-hundred thirty-seven US 4-year colleges and universities were
identified with existing teaching and learning centers. Eighty-three
percent (n=196) of these institutions have structured programs that
foster SOTL practices and faculty development. Common structures
include SoTL forums, SoTL Community, SoTL Commons, faculty
development center, educational research development unit, etc. They
provide workshops, mini-conferences, forums, seminars, summer
SoTL, and teaching and learning fairs. Fifty-one institutions (22%)
were identified that provide faculty awards and grants on SoTL ac-
complishments. Implications: Our results document the existing
structures that promote SoTL at institutional level in US higher edu-
cation institutions. Similarly, SoTL and faculty development pro-
grams can be structured within pharmacy academic units to enhance
faculty pedagogical knowledge and skills and to provide opportunities
for them to advance SoTL practice.

Pharmacy Student-Led Wellness Screenings for Underserved
Populations: Barriers, Opportunities, Lessons Learned. Kristin
A. Casper, The Ohio State University, Jennifer L. Rodis, The Ohio
State University, Jessica Brumbaugh, The Ohio State University, Tyler
Davis, The Ohio State University. Objectives: (1) Describe a model
for student-led wellness screenings, (2) Identify characteristics of pa-
tients at free health screenings (3) Report type and frequency of student
pharmacist recommendations, and (4) Determine impact characteris-
tics of store have on screenings. Method: The Ohio State University
and The Kroger Co., Columbus Division partnered to bridge under-
served populations to the healthcare system through a student-led
screening program. Third year pharmacy students conducted blood
pressure and blood glucose screenings and counseled patients on
healthy lifestyle and medication adherence. Fourth year pharmacy
students provided peer-mentorship to these students and follow up
phone calls for patients. Frequencies and percentages were calculated
regarding out of range values, type of screening, and type of follow-up
recommended. Follow up notes made by pharmacy students were
analyzed for themes. Results: Investigators analyzed over 1900 indi-
vidual screening encounters between July 2014 and May 2017. Nearly
half of patients seen had at least one value out of range. Over 90% of
patients received counseling on lifestyle in both the in-range group and
out of range group. Students accurately directed patients to a healthcare
provider or emergency department based on results. Barriers to follow-
up identified were related to patients’ contact number being unreach-
able and language barriers. Implications: This screening program
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provided experience for students to practice counseling techniques,
documentation, and recognize the barriers to follow up. Underserved
populations have difficulty accessing healthcare and student-led
screening were able to bridge the gap and provide care and information
to these patients.

Preceptor Acceptability and Fidelity of APPE Student Perfor-
mance Evaluations Modeled on the Pharmacist’s Patient Care Pro-
cess. Amanda Margolis, University of Wisconsin-Madison, Robert
M. Breslow, University of Wisconsin-Madison, Mara A. Kieser, Uni-
versity of Wisconsin-Madison, Denise L. Walbrandt Pigarelli, Univer-
sity of Wisconsin-Madison. Objectives: To determine preceptor
acceptability and fidelity of a newly-implemented Student Perfor-
mance Evaluation (SPE) for Advanced Pharmacy Practice Experiences
(APPEs) modeled on the Pharmacist’s Patient Care Process (PPCP).
Method: A new SPE was implemented for preceptor evaluation of di-
rectly observed APPE student performance. The SPE contained six
items based on the PPCP; students were rated using Miller’s Learning
Pyramid (5-point scale of does not know to does). After using the new
evaluation, preceptors were surveyed with eight questions regarding
their acceptance of the SPE. An audit was conducted to check preceptor
fidelity. Mismatches were identified by comparing preceptor comments
about student performance to their rating. All SPEs during a single
rotation with scores lower than 93% and a random sample of SPEs with
scores over 93% were included in the audit. Results: Of the 48 pre-
ceptors who completed the survey, 81% were satisfied with the SPE;
85% responded that the new SPE accurately assessed student perfor-
mance. Ofthe 57 SPEs that were audited, mismatches occurred between
the preceptor rating and comments 12.3% of the time. Mismatch errors
included potentially inappropriate low or high rating or when improve-
ment was assessed rather than competency. For 27.5% of the audited
items, the preceptor did not provide written feedback. There were 10
preceptor comments (2.9%) suggesting confusion about the interpreta-
tion of specific PPCP items. Implications: Preceptor acceptability of the
SPE was high with a low mismatch of ratings to comments. Further
clarification of PPCP definitions and examples may further promote
accurate preceptor evaluations.

Preceptor and Resident Perceptions of Entrustable Professional
Activities (EPAs) for Postgraduate Pharmacy Training. Sarah
K. Schweiss, University of Minnesota, Jean Y. Moon, University of
Minnesota, Jody L. Lounsbery, University of Minnesota, Amy L.
Pittenger, University of Minnesota. Objectives: To describe resi-
dency preceptors’ and residents’ perceptions of using an entrustable pro-
fessional activities (EPAs) rating scale to assess resident performance.
Method: An electronic survey was distributed to residency program pre-
ceptors and residents in a PGY-1 pharmacy residency program. Results:
Both residents (15/25) and preceptors (26/61) responded and three pre-
ceptors had not yet used the new EPA rating scale and were excluded.
Residents and preceptors found the EPA framework (66.7% and 78.3%
respectively) to be more helpful compared to the traditional model for
rating levels of progression. Both groups also described that for certain
learning objectives EPAs were less beneficial. Sixteen (66.7%) preceptors
felt the residency graduation standard for learning objectives or skill
attainment should be an EPA entrustment level 4 or 5; seven (29.2%)
were unsure. Preceptor comments included finding the EPAs scale to be
more descriptive, more objective, and easier to understand; however, it
did not always apply to all skills and was more challenging to provide
residents information regarding what they needed to improve upon. Res-
idents commented that the EPAs scale was more descriptive, had better
clarity, and gave them a better idea of where their progression was at on
acontinuum. Residents also commented that regardless of the rating scale,


http://www.ajpe.org

Downloaded from http://www.ajpe.org by guest on September 4, 2020. © 2018 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2018; 82 (5) Article 7158.

specific, day-to-day feedback is more helpful. Implications: Residents
and preceptors perceive the EPA framework to be more helpful than the
traditional rating scale when evaluating learning objectives. Both groups
reported less frequently observable learning objectives to be less helpful.

Preceptor Fidelity to a Continuous Professional Development
Program. Amanda Margolis, University of Wisconsin-Madison, Ruth
H. Bruskiewitz, University of Wisconsin-Madison, Mara A. Kieser,
University of Wisconsin-Madison, Anna Li, University of Wisconsin-
Madison. Objectives: To determine preceptor fidelity to creating con-
tinuous professional development (CPD) plans. To determine topics of
interest for preceptor improvement. Method: An online CPD program
was launched teaching the process of CPD, encouraging preceptors to
review student feedback, and requiring a precepting CPD plan. Pre-
ceptors used four guided questions to develop their plans. Fidelity to
a CPD plan to improve precepting skills was assessed as: 1) having
a plan for improving a precepting skill, 2) having a plan for improving
precepting, but not skill based, 3) having a plan lacking a precepting
focus. The audit was coded in duplicate and discrepancies were adju-
dicated. Topics of precepting improvement were identified. Results:
Of the 331 preceptors completing usable CPD plans, 156 (47%) de-
scribed improvement in a precepting skill, 162 (49%) described a non-
skill based precepting improvement, and 13 (4%) were not precepting
focused. Of those who had skill-based plans, 62 (40%) had vague
resources listed. Primary topics of interest for preceptor development
included: giving feedback 147 (44%), improving rotation organization
76 (23%), initiating scheduled discussions 66 (20%), scheduling more
time with students 65 (20%), and setting expectations 57 (17%).
Implications: Most CPD plans described precepting and rotation im-
provements; however, more focus is needed on skills improvement and
identification of specific learning resources. The topics of interest for
preceptor improvement can be used to guide future preceptor devel-
opment offerings.

Preceptor Orientation and Development: Highlights From
a National Survey. Teresa A. O’Sullivan, University of Washington,
Erin L. Johanson, Roseman University of Health Sciences, Melissa
M. Dinkins, Wingate University, Andrea S. Joseph, Thomas Jefferson
University, Patricia L. Darbishire, Purdue University, Susan S. Vos,
The University of lowa, Craig D. Cox, Texas Tech University Health
Sciences Center. Objectives: This study was designed to identify
current preceptor orientation and development programs at Colleges
and Schools of Pharmacy. Method: An anonymous 28-item survey
was administered in January 2017 to experiential education adminis-
trators (EEAs) of accredited US Schools and Colleges of Pharmacy.
Data from the survey were tabulated and qualitative answers to open-
ended questions were examined using thematic analysis. Results:
Eighty-five EEAs participated in the survey (67% response rate). Most
preceptor orientation programs included requirements outlined in
ACPE Standard 20.3; 53% of programs didn’t require preceptor ori-
entation prior to student placement. Two-thirds of respondents offered
annual, live preceptor development and 75% of programs used com-
mercially-available online products. Approximately 39% of respon-
dents collaborate with other schools or professional organizations to
offer preceptor training. Only 29% of programs had specific require-
ments for pharmacists to maintain their active preceptor status. Seventy
percent of respondents reported spending over $2500 and 39% over $5000
annually on preceptor development. Programs with significant investment
(> $10,000/year) generally featured multiple venues (live and online) for
offering preceptor development. Programs with significant personnel com-
mitment (> 0.5 FTE devoted to preceptor development) most frequently
described dedicated site visitors who provided group or individualized
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preceptor development. Implications: Preceptor orientation programs
are similar but development programs vary across the Academy. Success-
ful programs invested significantly either in live and online programs or site
visitors who provided individualized feedback or programs. Future studies
should explore the cost-effectiveness of program options and their impact
on preceptor learning and behaviors.

Preceptor Perception of EPA Competency Opportunities and
Level of Entrustability. Connie L. Smith, The University of Louisiana
at Monroe, Roxie L. Stewart, The University of Louisiana at Monroe,
Gregory W. Smith, The University of Louisiana at Monroe, Glenn
Anderson, The University of Louisiana at Monroe, Scott A. Baggarly,
The University of Louisiana at Monroe. Objectives: Pharmacy Prac-
tice Experience (PPE) evaluations at our university were redesigned to
incorporate Core Entrustable Professional Activities (EPAs). EPAs
are essential activities new pharmacy graduates must perform without
direct supervision upon graduation. The purpose of this study is to
identify inconsistencies in perceived level of EPA opportunities by
preceptor type. Method: Surveys were sent to all preceptors (n=402).
Preceptor types included community, institutional, clinical faculty and
non-faculty, and others. In addition to demographic data, preceptors were
asked questions regarding the opportunities for EPAs at their sites in-
cluding their expected level of entrustment (Level 1 - Level 5) for each
EPA. Chi square and logistic regression models were used to analyze
preceptor responses (n=52). Results: Overall, preceptor perceptions of
student independent performance of EPAs during the APPE year was
consistent by preceptor type. Inconsistencies of perception were notable
in community pharmacists for: collect patient medication information
(OR=18.2, p=0.008), implement a care plan (OR=17.3, p=0.025),
monitor a care plan (OR=16.5, p=0.04), identify at-risk patients
(OR=44.0, p=0.01), minimize adverse drug events (OR=126.0,
p=0.009), maximize appropriate medication use (OR=16.2, p=0.008),
ensure appropriate immunizations (OR=12.4, p=0.018), participate in
population-based health-care (OR=29.2, p=0.009), use evidence-
based information (OR=49.4, p=0.007), represent patients’ best inter-
ests (OR=61.7, p=0.007), interprofessional team practice (OR=17.5,
p=0.01), recognize health disparities (OR= 62.5,p=0.001), effectively
communicate (OR=262.3, p=0.006). Two of these inconsistencies
were also noted in clinical faculty: collect patient medication informa-
tion (OR=20.8, p=0.036) and ensure appropriate immunizations
(OR=35.1, p=0.021). Implications: Advantages in identifying gaps
in preceptor perceived EPA opportunities and levels of entrustability
can lead to focused preceptor development.

Preceptor Perceptions of Entrustable Professional Activities.
Lena M. Maynor, West Virginia University, Hunter Highlander, West
Virginia University, Ashleigh L. Barrickman, West Virginia Univer-
sity. Objectives: The primary objectives of this study were to deter-
mine preceptors’ perceptions of the importance of the core entrustable
professional activities (EPAs) for new pharmacy graduates and the
expected level of supervision for students at the beginning of the
Advanced Pharmacy Practice Experiences (APPEs). Method: This
study was approved by the Institutional Review Board at WVU. All
WVU APPE pharmacist preceptors were surveyed in December 2017.
Respondents were asked to rank the importance of each EPA for entry-
level pharmacists from 1 (not at all important) to 5 (essential), and to
rank the expected level of supervision for students beginning APPEs
from 1 (observe only) to 5 (can supervise more junior students).
Results: Surveys were mailed to 265 preceptors; 73(27.5%) surveys
were returned. Average scores for the importance of each EPA for
entry-level pharmacists ranged from 4-4.76. Average scores for the
expected level of supervision for each EPA for students beginning
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APPE ranged from 2.5-3.57. Differences were found between resi-
dency-trained preceptors compared to preceptors with no residency
training and preceptors with PharmD degrees compared to BS degrees,
with residency-trained preceptors and preceptors with PharmD de-
grees indicating need for more direct supervision on 9 of 13 items
and 5 of 13 items, respectively. Implications: Our survey results in-
dicate that our respondents view the EPAs as important for entry-level
pharmacists and indicate an expectation for students to perform most
tasks with reactive supervision at the beginning of APPEs. This has
implications for the design of APPE activities and school-driven levels
of expectation as the APPE year progresses.

Prescription for Patient Centered Care: Use of a Structured
Narrative Life History Interview With Pharmacy Learners. Adam
B. Woolley, Northeastern University, Susan Nathan, VA Boston Health-
care System, Jennifer Moye, Harvard University. Objectives: “My Life
My Story” uses patient narrative and storytelling to tell a patient’s life
story in the electronic medical record. We have incorporated pharmacy
trainees into this process and assessed the benefits of this innovative
learning experience. Method: P-4 Pharmacy students, PGY-1 and
PGY-2 residents at the VA Boston Healthcare system have participated
in this program since July 2016. Learners are provided with an inter-
viewer guide that provides suggested questions to structure the inter-
view. Learners were tasked with identifying a patient to interview during
the rotation and provided the autonomy to complete the interview and
write up. The learners were asked to complete anonymous, voluntary,
pre and post-surveys online to assess patient centered care competencies
and overall perceptions of the experience. Results: Ten pharmacy stu-
dents, four PGY-1, and two PGY-2 residents (N=16) documented 18
patient life stories. Five (31%) learners completed the pre-survey and
nine of 14 (56%) completed the post survey. On a Likert scale (1 poor—5
excellent), learners reported improvements between average pre and
post surveys ratings in their ability to let the patient tell their story
(4.60 to 4.78), listen to the patient (4.4 to 4.67), view the patient
as a whole person (4.60 to 4.89), and show care and compassion
(4.60 to 4.78). Overall, participants reported that the learning experience
was valuable and helped foster a positive relationship with patients.
Implications: Integrating pharmacy learners into the innovative “My
Life, My Story” program may assist in developing patient centered care
skills in the clinical setting.

Qualitative Analysis of Service Learning Reflections. Jennifer
D. Amoldi, Southern Illinois University Edwardsville, Kate Newman,
Southern lllinois University Edwardsville, Maithili Deshpande, Southern
Lllinois University Edwardsville, Amanda Schmidt, Southern Illinois Uni-
versity Edwardsville, Katie Davis, Southern Illinois University Edwards-
ville. Objectives: To evaluate the impact of a service learning experience
through qualitative analysis of the content and extent of written reflec-
tions. Method: Using an inductive content analysis approach, two in-
vestigators independently reviewed reflection papers written by first year
pharmacy students after a three-week service-learning experience. Pre-
dominant themes discussed were identified by the reviewers and quan-
tified by the number of reflections in which the theme was discussed
(mention) and the total number of references in all reflections (weight).
Each reflection was also analyzed for depth using a four-point scale from
non-reflection to critical reflection. Results: In a total of 81 reflections,
six prevailing themes were identified: benefit to the pharmacy students’
professional development (n=79), attitude towards an unpredictable
experience (n=57), importance of community involvement (n=45),
perceived benefit to the audience (n=51), changes in students’ attitudes
or opinions (n=39), and impact on students’ career choice (n=37). The
depth of reflection achieved indicated that nearly all students exhibited
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understanding (n=48) or reflection (n=30) while several students did
not achieve true reflection (n=3). None of the essays were found to
achieve critical reflection. Implications: The service learning experi-
ence led to students reflecting upon their professional development and
pre-conceived notions of the opportunity. That students did not achieve
critical reflection may not be surprising given the expectations of the
assignment and the students’ inexperience. Analyzing reflective writing
will remain crucial given its pivotal role in self-awareness and continuing
professional development.

Student Perceptions of Comfort of Immunization Administration
Related to Experience. Ashlee N. McMillan, West Virginia Univer-
sity, Gretchen M. Garofoli, West Virginia University. Objectives: 1)
Determine if practicing vaccine administration during Advanced Phar-
macy Practice Experiences (APPEs) improves student comfort level.
2)Assess if students are providing immunizations during their APPEs.
Method: Over the course of two years, students in this comparative
study completed an immunization certificate program during the
Spring semester prior to their APPEs. The first group of students
wasn’t able to administer immunizations during rotations while the
second group was able to based on state legislative changes. Just prior
to their respective graduations, students were given a survey to assess
their readiness to perform immunizations before and after rotations.
Results: There was no statistically significant difference between the
comfort levels of providing immunizations between the two groups of
students. However, the comfort level of the students who actually
administered immunizations during their APPEs was statistically
higher than those who did not administer immunizations during the
same year. Of the group of students that were legally able to provide
immunizations (n=_84), only 44(52.3%) actually provided immuniza-
tion during their APPEs. Seventy percent of the total students com-
pleting the survey planned to practice in settings where immunizations
are frequently provided. Implications: The results of this survey dem-
onstrated practice increases student comfort level for administering
immunizations even though their baseline didactic learning was the
same. It is concerning that although students were legally permitted to
provide immunizations, only approximately half administered them.
These observations demonstrate a gap that should be addressed in
APPE curriculum requirements to ensure students have the opportu-
nity to practice this valuable skill.

Student Perceptions of Mindfulness Content as a Component of
a Leadership APPE. Jane E. Wilson, The University of Oklahoma,
Michael J. Smith, The University of Oklahoma, Christina F. Bulkley,
Philip E. Looper, The University of Oklahoma, David L. George,
The University of Oklahoma. Objectives: Practicing mindfulness
has well-known benefits, including improved workplace performance.
This study assessed fourth-year pharmacy student perceptions of
a Mindfulness Retreat (MR) designed to translate their previously de-
livered didactic content on mindfulness into experiential learning and
practice. Better understanding of student satisfaction of this content
will help further APPE development. Method: Three leadership stu-
dent cohorts (n=50, classes 2015-2017) participated in the MR during
their respective APPE year. Utilizing a modified Dillman method, each
cohort received a 12-item questionnaire that included two free re-
sponse questions. This abstract focuses on qualitative data from the
free response items regarding student perceptions of the MR and rec-
ommendations for future MRs. Comments from the free response
questions were analyzed using thematic analysis. Several factors were
considered for nodes and themes: frequency of comments, specificity
of detail, exhibited emotion, and extensiveness of ideas. Two qualita-
tive analysts developed, compared, revised, and edited all nodes and
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themes until agreement was achieved. Results: Thirty-nine individ-
uals completed the questionnaire (78% response rate). Student com-
ments fell under two broad domains: (1) general comments concerning
the MR and (2) future recommendations for the MR. Three primary
themes related to general comments concerning the MR emerged: (1)
Setting, (2) Experience, and (3) Attitude. Two primary themes
emerged related to future MR recommendations: (1) Opportunities
and (2) Overall Perspective. Implications: The MR had a perceived
positive influence on student leadership development. Coordinators
should continue to refine and deliver mindfulness content and experi-
ences as part of leadership curriculum.

Student Reported Institutional Practice (IP) Activities During
a Blended Acute Care/Institutional (AC/INST) APPE. Scott A.
Chapman, University of Minnesota, Zachary Rivers, University of
Minnesota, Christene M. Jolowsky, University of Minnesota, Lauren
E. Dubosh, Abbott Northwestern Hospital, Laura Vollmer, Spectrum
Health. Objectives: To quantify student IP activities within our
blended 12 week AC/INST APPE. Method: APPE students completed
a 17 category IP survey weekly to report if they had or had not expe-
rienced each category and also the percent of total APPE time for each
week involved in all IP activities. The number of IP categories
addressed during a week, the weekly frequency and the average num-
ber of weeks the students experienced activities in a category, and the
number of weeks the activity was reported were determined. Preceptor
evaluations of IP learning goals were also evaluated. Results: 147
(88%) students submitted1594 surveys (90.4%, 10.6/student). Over
90% reported experiences in nine categories (medication distribution,
medication preparation, transition of care, automated dispensing sys-
tems, medication safety, institutional policies of clinical services, in-
ventory management, electronic medical records, drug information
questions) and over 75% reported experiences in 13 (in addition to
above: sterile preparation; P&T committee; budget, acquisition, and
procurement; regulatory organizations) during any week. Frequency
of experiences were highest for medication preparation (95.8%, 10.2
weeks), electronic medical records (86.2%, 9.1 weeks), and drug in-
formation questions (87.8%, 9.3 weeks). Frequency was less for sterile
preparation (24.7%, 2.5 weeks), formulary monograph review (9.7%,
1.0 week), regulatory organizations (23.2%, 2.5 week), and pharmacy
budget/medication acquisition (32.7%, 3.5 weeks). Average percent
APPE time participating in IP activities was 45%/week. Preceptor
evaluations indicate students are meeting or exceeding IP learning
goals. Implications: Blended experiences in AC/INST in an APPE
curriculum can successfully achieve institutional practice and clinical
practice educational goals.

Student Specific Remediation Plans for Introductory Pharmacy
Practice Experiences. Courtney R. Caimano, Albany College of
Pharmacy and Health Sciences, Megan Veselov, Albany College
of Pharmacy and Health Sciences, Teresa H. Kane, Albany College
of Pharmacy and Health Sciences, Sandra W. Rosa, Albany College of
Pharmacy and Health Sciences. Objectives: To identify student de-
ficiencies and create specific remediation plans to raise students to the
level of competency needed for Advanced Pharmacy Practice Expe-
rience(APPE)-readiness. Method: At the completion of community
and institutional Introductory Pharmacy Practice Experiences (IPPE),
preceptors evaluated students on several competencies using a four-
point scale: Exceeds Competency, Meets Competency, Needs Im-
provement (NI), or Significant Deficiency (SD). Students receiving
at least one NI or SD, while still receiving a passing grade for the [IPPE,
were identified as needing remediation. Students received individual
remediation plans tailored to the competencies that were evaluated
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as a NI or SD. Community IPPE remediation activities included addi-
tional practice in the student operated pharmacies and review of the
most frequently prescribed medications. Institutional IPPE remedia-
tion activities included journal article reviews, answering drug infor-
mation questions, and reviewing medication related problems.
Students in both community and institutional IPPEs that required re-
mediation of communication skills completed simulations in the phar-
macy skills lab. Results: Thirty three students were identified for
remediation. Thirteen (6%) P1 students (n=212) remediated compe-
tencies from the Community IPPE while 20 (9%) P2 students (n=220)
remediated competencies from the Institutional IPPE. At the conclu-
sion of the remediation, students were evaluated again and determined
to meet competency. Implications: Students were offered additional
instruction and practice opportunities and will be more likely to suc-
ceed in future rotations. Specific plans allow tracking of students’
performance as they progress through the experiential curriculum to
identify continued deficiencies or success. A formalized assessment
for all activities is necessary.

Syllabus Development as a Component of PharmD Preceptor
Development Program in Egypt. Toral Patel, University of Colo-
rado, Jodie V. Malhotra, University of Colorado, Joseph J. Saseen,
University of Colorado. Objectives: Develop rotation specific syllabi
to meet requirements of the Children’s Cancer Hospital Egypt (CCHE)
PharmD program Method: CCHE is offering a PharmD program in
collaboration with the University of Colorado Skaggs School of Phar-
macy and Pharmaceutical Sciences (SSPPS). SSPPS faculty facilitated
a live preceptor development program at CCHE in 2017 for select
CCHE clinical pharmacists. These pharmacists were experienced in
precepting baccalaureate students, but never precepted PharmD stu-
dents. Syllabus development was a primary focus of the program,
assignments, and final evaluation. Participants were instructed how
to develop syllabi that aligned with the structure and objectives of
Introductory and Advanced Pharmacy Practice Experiences (IPPE
and APPE). Individual rotation syllabi were drafted as homework,
reviewed by peers and SSPPS faculty for feedback, were revised and
submitted as a component of the graded final evaluation. Performance
on the final evaluation determined acceptance as PharmD preceptors.
Syllabi were evaluated on rotation description, objectives, calendar,
pre-requisites, and assignments. Results: Twenty pharmacists submit-
ted a final syllabus. Developing rotation site specific learning activities
was the most common area that needed improvement. Mean scores for
individual components were: 88% (description), 93% (objectives),
86% (calendar), 86% (prerequisites), and 83% (assignments). Seven-
teen pharmacists scored greater than 70% on the syllabi, with 16 also
scoring 70% or greater on the cumulative final evaluation and identi-
fied as PharmD preceptors. Implications: Evaluating experiential syl-
labi enabled the selection of preceptors that understood requirements
and structure of the PharmD program. This model was effective in
ensuring preceptors incorporated experiential requirements into expe-
riential syllabi.

Targeted Preceptor Feedback Developed Using an Annual
Experiential Quality Assurance Process. Wesley R. Haltom,
Wingate University, Melissa M. Dinkins, Wingate University, Eric
F. Schneider, Wingate University. Objectives: To describe an annual
process to review and provide targeted feedback to all volunteer pre-
ceptors for a school of pharmacy. Method: Student evaluations of
preceptors and practice sites from 2016-2017 introductory pharmacy
practice (IPPE) and advanced pharmacy practice experiences (APPE)
were de-identified and randomly assigned to members of the Practice
Experience Advisory Committee (PEAC) for review. PEAC members
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completed a form summarizing positive and negative aspects of rota-
tion experiences and identifying preceptors requiring a second review
and potential intervention by the experiential administrators. All pre-
ceptors received a summary report of student feedback, PEAC feed-
back, and comparator scores by rotation type and all preceptors.
Preceptors were instructed to review the summary reports and set
one to two goals for their precepting in upcoming rotations. Results:
Student evaluations for 391 preceptors were reviewed for the 2016-
2017 year. Nine preceptors required additional follow-up, including
a phone call (1/9), email (4/9), face-to-face visit (2/9), or closely
monitor (2/9). Reasons for additional follow-up included calendar/
organization of student activities, lack of preceptor involvement, chal-
lenges with non-preceptor staff, and rotation activities out of align-
ment with objectives. Implications: An annual quality assurance
process provides individualized preceptor development opportunities,
encourages improvements in practice experience offerings, and iden-
tifies preceptors in need of intervention from an experiential adminis-
trator. Similar processes to provide targeted feedback could be easily
implemented in experiential offices around the country.

The Use of Two Interprofessional Survey Instruments at a Com-
prehensive Academic Health Center. Vincent C. Dennis, The Uni-
versity of Oklahoma, Stephen B. Neely, The University of Oklahoma,
Melissa Craft, The University of Oklahoma, Dale Bratzler, The Uni-
versity of Oklahoma, Melody Yozzo, The University of Oklahoma.
Objectives: To assess attitudes/perceptions of students at a compre-
hensive academic health center toward interprofessional practice.
Method: Faculty from Colleges of Allied Health, Dentistry, Medicine,
Nursing, Pharmacy, Public Health and the School of Social Work
identified one class of respective students for assessment. Students
were randomized within each discipline to receive one validated sur-
vey instrument; the 14 item Collaborative Healthcare Interdisciplinary
Relationship Planning survey (CHIRP) on a 4 point scale or the 27 item
Interprofessional Assessment Scale (IPAS) instrument on a 7 point
scale. An Analysis of Means using Transformed Ranks procedure
was used to determine if Pharmacy student responses differed from
the overall campus. Results: Of 866 students randomized, 62.4% (272
0f'436) completed the CHIRP survey with an overall median response
of 3 (interquartile range 2.6 to 3.4) and 58.6% (252 0f 430) completed
the IPAS instrument with an overall median of 6.1 (interquartile range
5.8 to 6.4). No statistically significant differences were seen between
the campus-wide survey responses and those of Pharmacy students for
CHIRP (identical median/range; 29 of 48 completed) or IPAS (lower
median at 5.9, range 5.6 to 6.1; 21 of 47 completed). Pharmacy stu-
dents submitted the lowest median response with greatest difference
relative to the campus-wide response in the IPAS domain of patient-
centeredness (6.4 vs. 6.8, respectively). Implications: A cross-section
of students at a comprehensive academic health center display com-
parable responses for the CHIRP and IPAS instruments. Establishing
benchmarks at a point in curricula allows for upstream/downstream
assessment of attitudes/perceptions in relation to advancements in in-
terprofessional education and practice.

Training the Trainers: A Preceptor Development Program Tar-
geting Interprofessional Collaboration Competencies. Nicholas
M. Fusco, University at Buffalo, The State University of New York, Peter
M. Brody, University at Buffalo, The State University of New York,
Patricia J. Ohtake, University at Buffalo, The State University of New
York. Objectives: To evaluate the impact of a preceptor development
program on pharmacy preceptors’ self-reported skills in interprofes-
sional (IP) collaboration. Method: Pharmacy preceptors were invited
to participate in a two-hour preceptor development program followed
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by a brief survey. The objectives of the preceptor development program
were to: define interprofessional education (IPE) and IP collaborative
practice (IPCP); describe the benefits of IPCP for patients/clients,
healthcare providers, and health systems; discuss the four IPEC Core
Competencies; and, describe IPE student experiences aimed at increas-
ing collaborative practice. The Interprofessional Collaborative Compe-
tencies Attainment Survey (ICCAS) was administered after the preceptor
development program. Descriptive statistics were used to characterize
the data and the Wilcoxon Signed-Rank test evaluated the pre-/post-
program scores. Results: Thirty (30%) preceptors completed the survey.
Median (range) age of preceptors was 40 (31 —47) years with 15 (9-23)
years as a licensed pharmacist. Preceptors had 8 (5 — 14) years of expe-
rience. The majority of preceptors described their practice site as acade-
mia (n=10, 33.3%), followed by community pharmacy (n=9, 30%),
acute care (n=6, 20%) and other (n=5, 16.7%). The majority of pre-
ceptors precept both advanced and introductory pharmacy practice ex-
periences (n=21, 70%), followed by introductory only (n=35, 16.7%)
and advanced only (n=4, 13.3%). Median (IQR) preceptor pre-program
self-reported ability scores on the twenty ICCAS items (scored on
a 7-point scale) were 5 (4-5) and increased by ~ 1 point following the
program [6 (6-6); p<<0.05]. Implications: A preceptor development
program targeting IPE and IPCP increased pharmacy student preceptors’
opinions toward their IP collaboration ability.

Use of a Pre-Rotation Survey to Enhance Pharmacy Student En-
gagement in an Underserved Population. Jennifer L. Petrie, Univer-
sity of Colorado, Rhianna M. Tuchscherer, University of Colorado,
Emily R. Kosirog, University of Colorado, Benjamin Chavez, Univer-
sity of Colorado. Objectives: To evaluate the effectiveness of using
a pre-rotation survey to successfully identify students’ perceived
knowledge gaps, and subsequently tailor specific learning opportuni-
ties that best meet their needs over the course of a Federally Qualified
Health Center (FQHC) Ambulatory Care rotation. Method: Prior to
a 6-week experiential rotation, pharmacy students were provided an
optional pre-rotation survey to gauge knowledge and confidence levels
within 17 ambulatory care disease states, five patient care tasks, and
nine underserved patient care tools and barriers. Responses were
used to guide learning activities, projects, and presentations dur-
ing the FQHC rotation. Following completion of the rotation, stu-
dents were provided an optional post-rotation survey allowing for
self-reflection of growth and development. Results: Forty students
completed the pre-rotation survey; 33 completed the post-rotation
survey. Within the pre-rotation survey, “not confident at all” was
selected within 13/17 (76%) ambulatory care topics, 5/5 (100%)
patient care tasks, and 7/9 (78%) underserved patient care tools/
barriers. Within the post-rotation survey, “not confident at all”
was selected within 6/17 (35%) ambulatory care topics, 0/5 (0%)
patient care tasks, and 0/9 (0%) underserved patient care tools/
barriers. Based on “not confident at all” selections, the greatest
change of student perceived confidence included bipolar disorder
(pre-38%; post-12%), preparing a professional handout (pre-8%;
post-0%), and 340B Drug Pricing Programs (pre-18%; post-0%).
Implications: A pre-rotation survey allows opportunity to identify
students’ perceived knowledge gaps and subsequently tailor learn-
ing activities. By the completion of their rotation, students’ overall
confidence improved in ambulatory care topics, patient care, and
knowledge of barriers when treating the underserved.

Use of Technology and Analytics to Assess Inter-Rater Reliability
Across Multiple Evaluators. Michael E. Pitterle, University of
Wisconsin-Madison, Amanda Margolis, University of Wisconsin-Madison,
Denise L. Walbrandt Pigarelli, University of Wisconsin-Madison,
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Katherine M. Chylla, University of Wisconsin—Madison. Objectives:
To assess evaluator inter-rater reliability of student presentations on
Advanced Pharmacy Practice Experiences (APPEs) using online ru-
bric analytics. Method: An online rubric was developed to help im-
prove inter-rater reliability among evaluators of APPE student project
presentations. The online rubric was built using MySQL and PHP and
integrated into the existing experiential education database. Two
types of analytics were used to assess evaluator inter-rater reliability
of project presentations. The first was to compare mean final pre-
sentation scores by evaluator and the second was the distribution of
ratings by evaluator on specific presentation items. Distributions of
specific item ratings was calculated as the proportion of full credit by
evaluator. Students were randomized to evaluators. Results: Prior to
the online rubric, evaluator presentation means (n=7 evaluators)
ranged from 79% to 100%. Following the implementation of the
online rubric presentation means ranged from 91% to 98%. The pro-
portion of full credit by evaluator for project methods ranged from
65% to 97% and for project outcomes ranged from 60% to 96%. The
proportion of full credit by evaluators for background and for pre-
sentation delivery both ranged from 80% to 100%. Implications:
Use of online rubric analytics can help identify how consistently
evaluators are rating assignments and pinpoint exactly where in an
assignment interventions are needed. In the case of this assignment,
more training and clarification is needed for evaluators to improve
presentation score consistency in several content items including
presentation methods and outcomes.

Working SMARTer: Development of a Multispecialty Student-
Led Curriculum for an Advanced Pharmacy Practice Experience.
Patrick Bridgeman, Rutgers, The State University of New Jersey,
Navaneeth Narayanan, Rutgers, The State University of New Jersey,
Deepali Dixit, Rutgers, The State University of New Jersey, Mary
M. Bridgeman, Rutgers, The State University of New Jersey, Evelyn
R. Hermes-DeSantis, Rutgers, The State University of New Jersey.
Objectives: To describe the impact of a Subject-based Multispeci-
alty Acute-care Rotational Teaching (SMART) curriculum and
student-led workshop designed for students completing an advanced
pharmacy practice experience at a large academic medical center.
Method: Participants in a multispecialty student-led curriculum
on advanced pharmacy practice experience rotations were invited
to partake in pre- and post-workshop participation assessments.
This activity was designed to improve students’ knowledge and ex-
posure to a variety of sub-specialty topics over the course of their
five-week rotation at the site to ultimately influence North American
Pharmacy Licensure Examination (NAPLEX) competency and pre-
paredness. Institutional review board approval was obtained prior to
initiation of data collection. Results: A total of 23 students have
currently completed rotations, participated in the SMART curricula,
and completed both pre- and post-assessments. Based on this interim
data, the average change in the scores on the 25-item evaluation was
3.17 (12.7%; p<0.001), with an improvement from a mean of 12.0
(48%) on the pre-test to a mean of 15.17 (60.7%) on the post-test. In
an assessment of the individual questions, 18 questions improved, 4
questions did not improve, and 3 questions decreased in accuracy of
response. There was no difference in improvement between the two
rotation cycles evaluated (12.86% vs. 12.4%). Implications: Partic-
ipants of this multispecialty student-led curriculum demonstrated
a significant change in performance on a short 25-question assess-
ment. Educators seeking to incorporate a student-led curriculum on
advanced pharmacy practice experience rotations could easily repli-
cate this activity.
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Theoretical Models

Framework for Collaborative Preceptor Development Program-
ming From Northwest Pharmacy Experiential Consortium
(NWPECQ). Jennifer Chang, University of Washington, Anita J.
Cleven, Pacific University Oregon, Tracy K. Pettinger, Idaho State
University. Objectives: Pilot a new framework for schools to work
together to develop and deliver preceptor development CE programs
Method: Faculties from 3 different schools in NWPEC developed
a new preceptor development CE program to meet the needs of the
preceptors using the framework outlined below: 1. Needs Assessment:
Identified preceptor needs through preceptor self-assessment results I1.
Program Design and Development: Created a preceptor development
CE program with topical modules III. Program Delivery: Delivered
preceptor development CE program as a live presentation and online
CE program through commercial vendor Results: 1. The needs assess-
ment identified the following topics: - Preceptor Professional Devel-
opment and Training - Integrating students into practice II. A new
preceptor development CE program with the following modules was
created to help preceptors develop customized learning plans to inte-
grate students into practice: - Introduction to Continuing Professional
Development (CPD) - Preceptor Self-Assessment - Developing a CPD
Plan III. The CE program was first presented live at Northwest Phar-
macy Convention and then later adapted into an online program via
CEI to make the presentation more accessible to NWPEC preceptors
Implications: - Enhances collaborative preceptor development pro-
gramming effort in NWPEC - Designs preceptor development program
based on preceptor needs - Provides preceptors with a framework to
encourage and support professional development - Supports individual-
ized preceptor education in a group setting - Partners with local pharmacy
organizations and commercial CE vendors to deliver preceptor develop-
ment CE programs (benefits schools and preceptors with minimal cost).

The Loyalty of LEOs: Nurturing Student and Preceptor
Relationships. Huy T. Hoang, Pacific University Oregon, Anita
J. Cleven, Pacific University Oregon. Objectives: A novel approach
to gather data from both students and preceptors via the use of Liaisons
for Experiential Outreach (LEOs). Data gathered from LEOs are uti-
lized to enhance experiential education at Pacific University School of
Pharmacy and facilitate quality assurance of sites. Method: LEOs
serve as liaisons and goodwill ambassadors for the School of Pharmacy
Office of Experiential Education (OEE), and practicing pharmacists.
They visit experiential sites as assigned and meet individually with
preceptors and students to provide training, and assess quality of the
educational experiences provided by the preceptor and site. LEOs
provide continuous quality improvement, expansion of existing sites,
and recruitment of new sites for introductory and advanced pharmacy
practice experiences. They also support the OEE in areas of practi-
tioner collaboration (e.g. Preceptor Advisory Board) and disseminate
general information on School and Experiential programming to mem-
bers of the pharmacy community. Results: Data gathered from LEOs
are inputted in E*Value, an online platform system to leverage aspects
of experiential learning. Data gathered from site visits include but are
not limited to: quality of pharmacy, preceptor and student information.
These results yielded information that increased education in precep-
tors and students, increased more information in our office of experi-
ential education, and more importantly, optimized student placement
in their experiential sites. Implications: Achieving high quality expe-
riential sites is critical for the future of pharmacy practice. LEOs help
strengthen existing relationships and foster new ones between the School
and Community. This, in turn, helps build long-lasting connections
with students, preceptors, and the School.
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Utilizing Clinically-Focused Student Learning for Patient Medi-
cation Reconciliation and Improved Team Integration. Eiizabeth
Trolli, The Ohio State University, Joshua W. Gaborcik, The Ohio State
University, Claire Murphy, The Ohio State University, Tracy Wiczer,
The Ohio State University. Objectives: In a time when preceptors are
being asked to do more than ever before, it is essential to create a dy-
namic, patient-centered interprofessional clinical experience where
doctor of pharmacy (PharmD) students become a vital team asset.
The objective is to demonstrate the impact of utilizing train the trainer
techniques for student integration into the clinical pharmacy team.
Method: The Ohio State University College of Pharmacy (COP)
partnered with The Ohio State University Wexner Medical Center
(OSUWMOC) to create quality learning experiences for students by
integrating them into the patient care team as a pharmacist extender.
By using the train the trainer technique and pharmacist oversight,
students complete 20 hours of admission medication reconciliation.
Results: The medication reconciliation learning experience pilot
began in Spring 2016 with 23 students. Due to its success, all 138
second-year PharmD students were required to participate for a total
of 2760 hours during the 2016/2017 academic year. For the 2017/
2018 academic year all third-year pharmacy students were also in-
cluded, allowing for 271 students to complete 5420 hours of admis-
sion medication reconciliation in 7 different clinical areas. Teams
that were previously without pharmacy-based medication reconcili-
ation services now have these services including oncology and he-
matology. Student and preceptor feedback from these experiences
have been overwhelmingly positive and quarterly quality improve-
ment updates continue to strengthen the experience. Implications:
Colleges and schools of pharmacy can use this method to partner with
local hospitals to obtain clinical experiences for students that can
expand pharmacy services without the requirement for additional
personnel resources.

LIBRARY AND INFORMATION SCIENCE
Completed Research

Assessment of Attendance Encouragement on Attendance and
Classroom Performance in a Drug Information Course. Christopher
S. Wisniewski, Medical University of South Carolina. Objectives:
To determine if encouraging attendance by using passwords for assign-
ment access influenced attendance and performance. Method: In a dis-
tance-learning drug information course with recorded lectures, students
are given passwords at the end of each class to access assignments.
Passwords are not recorded nor made available to absent students. It is
unknown if assignment passwords increase attendance or if students
benefit scholastically from attending class. Password-protected assign-
ments were used in 2016 and removed in 2017. Baseline knowledge,
demographics, opinion on, and motivation for, attending class, and de-
sired grade were assessed at the start of the semester for both years.
Attendance, course grades, and motivating factors were compared via
descriptive statistics. Results: Student performance at baseline was
comparable (2016 = 39.16% vs. 2017 = 40%), students were demo-
graphically similar, and demonstrated a similar proportion of desired
grade distribution between years. In 2016, students were more motivated
to attend when graded assignments were scheduled, while in 2017, stu-
dents were more likely to be motivated by professionalism. For reasons
to attend any course, instructor knowledge of attendance was rated
higher in 2016 and difficulty of course content was rated higher in
2017. Attendance in 2016 was 89.8% (1679/1870) compared with
53.4% (977/1830) in 2017. Course average was 87.06% and 88.28%
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in 2016 and 2017, respectively. Implications: Password-protected as-
signments increased student attendance but did not impact course grade
average. Students between years had slightly different reasons for at-
tending class prior to starting the course.

Bibliometric Analysis of Pharmacology Publications: A State-by-
State Evaluation. Dennis F. Thompson, Southwestern Oklahoma
State University, Krista G. Brooks, Southwestern Oklahoma State
University. Objectives: Bibliometrics can be used to track the growth
of scientific disciplines and reveal trends, resource utilization and pro-
ductivity. The purpose of this study was to evaluate the pharmacology
and pharmacy publications in the United States at a state-by-state level
and determine correlations with economic and population parameters.
Method: We utilized the Web of Science (WoS) database as a means
of quantifying publications, citations, and bibliometric indices at the
state level. The search was confined to the ten-year inclusive timespan
of 2007-2016. The search was refined by limiting the results to the
Pharmacology/Pharmacy subject category. Population data were ob-
tained from the United States Census Bureau; Gross Domestic Product
(GDP) was extracted from the United States Bureau of Economic
Analysis; and total state expenditures were taken from Ballotpedia.
Statistical analysis involved descriptive statistics and Pearson corre-
lation analysis using ungrouped data. Results: Pharmacology publi-
cations represent a small percentage of total state publications (highest
5.4%). Pharmacology publications are concentrated in a small number
of states. Fifteen states (30%) account for 71% of all pharmacology
publications and 72% of all citations. A strong correlation was found
between state pharmacology publications and GDP (r = 0.9). Most
states have higher education institutions as their primary source of
pharmacology publications, but 13 states have a biopharmaceutical
company or government agency as one of their top three producers.
Implications: Bibliometric data can provide insight on factors that
correlate with scientific output and may help policy makers decide
what strategies might attract economically stimulating industries to
their states.

Development of a Mentorship Program Within the Library and
Information Sciences (LIS) Section. Audrey Kostrzewa, Concordia
University Wisconsin, Christopher S. Wisniewski, Medical University
of South Carolina, Priya Shenoy, Drake University, Melissa L. Hunter,
University of Wyoming. Objectives: To describe the development and
characteristics of a videoconference mentorship program created to
assist newer faculty and promote collegiality within the Library and
Information Sciences (LIS) Section. Method: Under the direction of
the LIS Membership Committee, a mentorship program was devel-
oped. An interest survey was sent to all section members; interested
respondents were organized into groups of mentors and mentees. The
mentors were tasked with organizing group meetings. Data on partic-
ipation, number of groups, group makeup, meeting frequency, and
topics discussed were collected. Informal feedback was gathered from
participants. Results: Participation in the mentorship program was
12.6% (n = 15/119). Three groups of 5 members were created with
2 mentors (1 drug information pharmacist and 1 librarian) and 3 ment-
ees each. Meeting frequency and topics were not stipulated by
the Membership Committee. The groups each self-selected to meet
approximately every other month via videoconference, with further
correspondence by email as needed. Discussion topics included schol-
arship, job duties and expectations associated with an academic career,
uncommon information resources, student evaluations and assign-
ments, and stress management. Mentors report that the groups pro-
vided emotional support given the rigors associated with stressors
of pharmacy academia. Mentees found value in networking with and
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learning from colleagues, particularly the mixture of pharmacists and
librarians. Suggestions included formal agendas and documentation of
discussions for future reference. Implications: The LIS Membership
Committee supports the continued development and expansion of the
mentorship program. Future opportunities include improved structure,
formal evaluation, and further dissemination to other sections.

Effect of Drug Information Organization On Student’s Knowl-
edge and Preparedness. Jason W. Guy, University of Findlay, Andrew
J. Hvizdos, University of Findlay. Objectives: To determine if partici-
pating in a drug information (DI) organization enhanced DI knowledge
and preparedness. Method: A survey was sent to students participating
in the Annual Review of Changes in Healthcare (ARXCH) drug infor-
mation organization. The ARxCH was established to provide students
with additional opportunities to learn about the publication process and
literature evaluation to better prepare them for practice. The survey
consisted of 28 questions using Likert scales to measure students’ pre-
paredness and confidence in their DI skills. Two groups of students were
surveyed, ARXCH student participants and non-ARxCH student partic-
ipants. Students needed to be enrolled in the professional years of the
curriculum (i.e., non-undergraduate) to participate in the study. An
alpha of 0.05 was used for statistical significance. Results: Students
in ARXCH scored at least as high or higher in 27 of the 28 DI-related
questions compared to non-ARxCH participants. ARxCH students felt
more prepared to assess topics in pharmacy and perform literature re-
views (p = 0.03). They also felt more prepared to conduct research in
pharmacy (p= 0.025) and were more comfortable making recommen-
dations using the biomedical literature (p = 0.027). ARxCH students
also felt the experience helped increase their therapeutic knowledge
(p = 0.041). Implications: An organization devoted to literature eval-
uation and the publication process may be useful in Colleges/Schools of
Pharmacy to help prepare students for DI-related activities on rotations
and in practice. This enhanced preparedness could help students in their
pursuit of post-graduation goals.

Evaluation of Student Pharmacists’ Ability and Self-Confidence
Using Drug Information Resources to Analyze Drug-Drug
Interactions. Robert D. Beckett, Manchester University, Rozta Fawzy,
Manchester University, Alissa Keillor, Manchester University, Rosary
Ajaelu, Manchester University. Objectives: To evaluate student phar-
macists’ ability and self-confidence using a drug information database
to investigate an unknown drug-drug interaction and recommend ap-
propriate course of action. Method: A longitudinal cross-sectional
study was conducted where didactic-level students were presented
with three patient cases, each containing a previously unencountered
drug-drug interaction. Students were asked to select a drug informa-
tion resource and determine the mechanism, clinical effects, severity,
level of documentation, and course of action for each interaction.
Overall performance was assessed on a 15-point scale (1 point for each
assessment item for each interaction), and students rated their confi-
dence on a 5-point scale for each interaction, yielding a 15-point
confidence scale. The Kruskal-Wallis test was used to compare per-
formance and confidence scores based on demographic factors using
apre-set alpha of 0.05. A multiple logistic regression was performed to
investigate factors associated with high performance (ie, age, GPA,
sex, selected reference, confidence). Results: For 187 participants
(90.8% response rate) who completed each interaction assessment,
median performance score was 14 (IQR 12-15); 58 (31.0%) earned
the maximum score. Median confidence score was 13 (IQR 12 to 14).
There was no difference in overall performance (p=0.12) or confi-
dence (p=0.66). High performers were likely to have high confidence
scores (ie, 14 or 15 points; OR 5.2, 95% CI 2.0 to 13.8, p<<0.001). No
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other factors were statistically significant. Implications: This cross-
section of student pharmacists earned generally high performance
scores; future efforts will focus on using confidence as a marker to drive
students toward supplementary practice.

Longitudinal Assessment of Students’ Skills Interpreting and Ap-
plying Results From Clinical Studies. Robert D. Beckett, Manches-
ter University, Jennifer A. Henriksen, Manchester University, Sara
N. Trovinger, Manchester University. Objectives: To describe students’
skills in interpreting clinical studies following advanced pharmacy
practice experiences (APPEs). Method: Following completion of re-
quired coursework in drug literature interpretation and evaluation in
the P2 Spring semester, students in the class of 2017 at one pharmacy
program completed a formal assessment (14 points, 70% passing
threshold) where they interpreted a piece of primary drug literature
and applied results to a patient case at 1) pre-P3 year, 2) post-P3 year in
a high-stakes objective structured clinical examination (OSCE), and 3)
during required post-APPE assessments. Students were required to
complete two formal journal club presentations during the P3 year,
and at least two during APPEs. Performance on each assessment was
compared using appropriate tests for paired data and an alpha value of
0.05. Results: Fifty-five of 71 (77.5%) graduating students completed
all three assessments. Median scores (IQR) were 9 (7-11), 12 (11-14),
and 11 (9-13), respectively (p<<0.001 for each comparison). First time
pass rates were 43.6%, 90.9%, and 69.1%, respectively (p<<0.01 for
each comparison). More students earned full credit post-APPE com-
pared to post-P3 for determining statistical significance of results
(65.5% vs. 43.6%), but fewer for determining clinical relevance
(50.9% vs. 76.4% full credit) and selecting the best intervention
for the patient (34.5% vs. 69.1% full credit). Implications: Student
performance on a drug literature interpretation assessment was
highest during a high-stakes post-P3 OSCE compared to low-stakes
post-APPE and pre-P3 assessments. Based on results, a remediation
program is in development for APPE students who do not meet
expectations for required journal clubs on APPEs.

PhD Graduate Students Self-Assessed Level of Information
Searching SKkills. Jennifer R. Martin, The University of Arizona,
Patrick J. Campbell, The University of Arizona, Marion K. Slack,
The University of Arizona. Objectives: To assess graduate student
self-reported information searching skills critical for conducting
PhD level research. Method: Pharmacy graduate students rated their
level of ability for nine information searching items using a five-point
unipolar response scale from no skill to a high level of skill. Students
that participated in a library education series completed a retrospective
pre-posttest version of the questionnaire. A Wilcoxon rank sum test
was used to assess differences between graduate program tracks and
a Wilcoxon signed rank test was used for the retrospective pretest-
posttest. Results: A total of 27 students (14 outcomes & 13 lab-based
graduate students) completed the assessment at baseline. Overall, most
students (74%) rated themselves with moderately high to high skill in
formulating a research question, in comparing PubMed, Embase, and
Google Scholar, ability to navigate PubMed (82%) and Google
Scholar (88%), ability to identify 3 additional information sources,
and using references (82%). Students rated themselves lowest in nav-
igating Embase (58% with no or little skill), and low to moderate skill
in conducting citation searches. Outcomes students had greater exper-
tise in using Embase (p<<0.001) and lab-based students had greater
expertise in citation searches (p=0.042). Overall, outcomes students
(10) rated themselves significantly higher on the posttest measure than
on the retrospective pretest (p<< 0.05) for 8 of 9 skills. Implications:
Overall, most students had moderate knowledge of searching related to
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their research. Instruction in searching can increase skill levels to
moderately high to high; a level of skill appropriate for a graduate in
a PhD program.

Pilot Study of Student-Made Videos Describing Pharmacist Activ-
ities for Non-Pharmacist Faculty. Sherrill J. Brown, University of
Montana, Lendelyn Ekholt, University of Montana, Liliya Vorobey, Uni-
versity of Montana, Jean T. Carter, University of Montana. Objectives:
This initial study was performed to determine the best content and
format of short informational videos about pharmacy practice in a com-
munity setting. If successful, the videos will be used to help orient non-
pharmacist faculty to current pharmacy practice. Method: Two fourth-
year student pharmacists prepared a 6-minute video about several as-
pects of community pharmacy practice for a pilot study. The video was
produced at the recording studio provided by the campus library. Stu-
dents and clinical faculty viewed the video and completed feedback
forms during their weekly conference. Responses and suggestions will
be used to guide preparation of several final informational videos about
typical activities for a pharmacist in three settings: hospital, clinic, and
community. Results: Fourteen faculty and students watched the video
and provided feedback. While the majority (57%) felt that the provided
information was clear, comments focused on ways to improve the video,
such as the addition of visual aids. The video length was considered just
right by 64% of the viewers, although four people found the video was
too short. While the conversational delivery style worked for 71% of the
viewers, 64% felt the presentation was choppy and that the transitions
could have been smoother. Comments indicated the videos were a good
idea and perhaps should be shown in a faculty meeting followed by
a Q&A session. Implications: Based on the feedback, the fourth-year
students will continue to produce short videos about typical pharmacist
activities in community, clinic, and hospital settings for viewing by non-
pharmacist faculty.

Student Skills Related to Critiquing Systematic Reviews: Experi-
ence From a Literature Evaluation Course Series at Utah. Kendra
Lawrence, The University of Utah, Krystal Moorman, The University
of Utah, Joanne LaFleur, The University of Utah. Objectives: A crit-
ical skill for future pharmacists is to accurately read, interpret, and
critique the medical literature, arriving at sound interpretations of the
evidence. In our professional program, a 6-credit, 2-semester course
series is dedicated to teaching 2nd-year PharmD students to read and
interpret clinical trials, non-inferiority studies, systematic reviews
(SRs), cohort studies, case-control studies, and pharmacoeconomic
studies. Given that SRs constitute the highest level in the evidence
hierarchy, we asked students to conduct 2 comprehensive critical ap-
praisals during the SR module. Method: We amended the validated
AMSTAR critical appraisal tool and created a template for students to
use on the Google Forms online platform. Most students (51/56) con-
sented to share their data collected for this study. Results: Prior to this
course, 76% of students reported receiving zero hours of training on
SRs and 20% reported never previously accessing SRs as part of their
education or practice. In general, students were most adept at identi-
fying clearly reported items (i.e., >90% correct), but struggled to
appraise the more nuanced appraisal items that required a critical ap-
proach. For example, 65% of students incorrectly stated that the qual-
ity of individual studies was adequately addressed in formulating both
reviews’ conclusions. Implications: A research gap exists concerning
how to best facilitate students’ SR critical appraisal skills. Qualitative
data from this pilot study suggests that students believe SRs are essen-
tial to their understanding of medical evidence, but feel under-exposed
to this type of research in their formal training, even after a module
dedicated to training students about SRs.
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The Evolution of a National Electronic Educational Resource for
Informatics. Marie A. Rocchi, University of Toronto, Lisa Bishop,
Memorial University of Newfoundland, Janet Cooper, Association of
Faculties of Pharmacy of Canada, Harold Lopatka, LopAlta Ltd,
Seema Nayani, Canada Health Infoway. Objectives: To improve
the quality of the “Informatics for Pharmacy Students” e-Resource
to allow relevant and valid teaching and learning about e-health in
Canadian schools of pharmacy. Method: Against a backdrop of elec-
tronic health records, digital information resources, and expanded
scopes of practice, the e-Resource was developed in 2012 by the As-
sociation of Faculties of Pharmacy of Canada (http://afpc-education.
info/moodle/index.php). With the goal of updating and expanding the
e-Resource, modifications and reorganization resulted in release of
two subsequent versions. Multiple formal internal evaluations helped
inform the directions taken to improve the e-Resource. Content mod-
ifications underwent a structured review process through an editorial
advisory committee and peer review. Several other sources informed
revisions: faculty case reports on integration and curriculum changes,
learning management system analytics, and feedback from student
users. Results: Version 3 was released in August 2017 with significant
revisions and additional learning activity development. All chapters
were enhanced and updated, with improved navigation and formatting
for a streamlined learning experience. Four months after the release of
Version 3, 746 new users had enrolled (with over 4800 enrolled prior
to its launch). User testing revealed little or no technical difficulties
and satisfaction with content and platform. Implications: The con-
tinuous improvement of the e-Resource has resulted in a robust, stable
platform about information and communications technology for use
in pharmacy education. Given the ever-changing world of informat-
ics, it is important that it is relevant and up-to-date. The lessons
learned through this design and content review process can be used
by others.

Using Curriculum Mapping to Assess Individual Faculty Integra-
tion of a National Informatics Education Program. Lisa Bishop,
Memorial University of Newfoundland, Marie A. Rocchi, University of
Toronto, Janet Cooper, Association of Faculties of Pharmacy of Can-
ada, Harold Lopatka, LopAlta Ltd, Seema Nayani, Canada Health
Infoway. Objectives: The purpose of this project was to determine
the extent to which informatics was being taught in pharmacy schools
using a nation-wide curriculum mapping activity. Method: Six of the
10 Canadian schools of pharmacy from across the country participated
in the curriculum mapping. Course learning objectives were used to
identify teaching and learning activities with an informatics focus. The
learning objectives were then aligned with national informatics com-
petencies. The NFC (novice, functional, competent) framework was
used to assign the expectation of the student performance for each
informatics-related course objective. A description of the course, ac-
tivity, area of curriculum, and year of study was collected. Lessons
learned were also captured. Results: The competencies were catego-
rized into the five key areas of the curriculum, with the most common
area being pharmacy practice/therapeutics, then practice skills, fol-
lowed by experiential learning. Informatics teaching was distributed
over 4 years of most programs, with a greater emphasis in years 1-3.
The performance levels were most often tagged at a novice or func-
tional level, although it was often challenging to categorize retrospec-
tively based upon the course learning objectives and the activities
within the course. Implications: Given the focus on informatics under
a number of the CAPE domains, the curriculum mapping process is
a useful way to help determine the extent that the competencies are
being addressed and where gaps exist. The results provided insight
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about situations where strategies might be used to improve uptake of
informatics in the pharmacy curriculum.

Using Dual-Peer Review to Improve a Drug Information Re-
sponse. Gregory W. Smith, The University of Louisiana at Monroe,
Scott A. Baggarly, The University of Louisiana at Monroe, Glenn
Anderson, The University of Louisiana at Monroe, Bryan Donald, The
University of Louisiana at Monroe, Stephen R. Hill, The University
of Louisiana at Monroe, Cassie Crew, The University of Louisiana
at Monroe. Objectives: To determine the impact of incorporating
a dual-peer review process using Examsoft® rubrics for improving
medical-professional writing quality and content of a drug informa-
tion (DI) response paper in a lst professional year DI Retrieval
course. Method: Pharm. D. candidates may lack experience in ef-
fectively formulating a written DI response, which is an essential
component of patient-centered care as stated in Domain 2 of the
Center for Advancement of Pharmacy Education (CAPE) outcomes.
In a DI Retrieval course, each student authored a DI response and
reviewed two peers’ written DI responses using an Examsoft® ru-
bric. Students used their peers’ feedback to edit papers prior to final
submission for faculty grading using an identical rubric. Peer re-
viewer grades were compared to the faculty grades using a t-test.
The dual peer grades for each paper were analyzed for interrater
reliability. Results: The interrater reliability of the rubric dimension
ratings from the dual peer reviews was 0.525. The average peer-re-
viewer grade before final edits was 84.25%, and the average faculty
grade after final edits was 92.25% (P<<0.001). Implications: A dual
peer review process can benefit students as authors and as peer re-
viewers. Student authors receive benefit from feedback that can
positively impact the content and writing quality of their DI re-
sponses. Peer reviewers benefit by experiencing the process of critically
evaluating student authors’ papers and providing feedback to improve
medical-professional writing and evidence-based content. A dual peer re-
view offers the advantage of having two unique perspectives and expec-
tation levels in terms of professional writing and evidence-based content.

Utility Survey of the 2016 AACP Core Journal List. Neyda
V. Gilman, Binghamton University, The State University of New York,
Robert D. Beckett, Manchester University, John L. Redwanski, Uni-
versity of New England, Rebecca Hoover, Idaho State University,
Scott Perkins, Campbell University. Objectives: Obtain feedback
about the AACP Core Journal List that will then be used to update
the list. Method: A nineteen question survey was drafted based on
a 2015 survey. In order to reach as many users of the Core Journal
List as possible, the final survey was shared with the AACP Library
and Information Sciences Section, Medical Library Association,
Special Library Association, and Consortium for the Advancement
of Medication Information Policy and Research. Results: The survey
had eighty-five respondents, sixty (70.6%) of which answered all
nineteen questions. 58.6% of the respondents work in academia and
reported using the Core Journals List mostly for accreditation (35.6%)
and/or collection management (33.3%) purposes. Fourteen of the
twenty individuals (70%) who stated they used the list for either
accreditation or collections noted that the list influenced changes
to their institution’s collection within the last 18 months. The ma-
jority of respondents find the list to be accessible (ranked good or
excellent by 83.3%), relevant (good or excellent by 88.9%), reliable
(good or excellent by 94.5%), and usable (good or excellent by
77.8%). Implications: The results of the survey suggest the AACP
Core Journal List is a valuable tool for maintaining quality resource
access. Responses will be used to update the list and improve its
visibility.
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Theoretical Models

Implementation of Electronic Health Records in the First Profes-
sional Year. Scott Perkins, Campbell University, Kimberly E. Kelly,
Campbell University. Objectives: To implement electronic health re-
cords (EHRs) into various courses in the first-year didactic course work
of a new integrated curriculum at an established pharmacy program.
Method: The use of EHRs was implemented in various courses in the
first professional year of a new pharmacy curriculum in order to longi-
tudinally impart the skills of identifying relevant patient information and
making clinically-sound recommendations. Courses which used an
EHR include Pharmacy Practice Skills courses, Introduction to Evi-
dence-Based Medicine, and Integrated Pharmacotherapy. The imple-
mentation plan includes the development of 7 individual patient cases
with escalating degrees of complexity. Results: Through the first se-
mester, students accessed the EHR to solve 3 series of a progressive case
scenarios involving 1 patient and 2 calculations-based cases involving
2 patients. Two courses used the EHR in the Fall and the average time
to create a case was 1.2 hours. Course passage rates were 100%. The
plan for the second semester involves 4 patients as part of 13 individual
case scenarios. Implications: The integration and use of EHRs in mul-
tiple pharmacy courses allows for early simulated clinical experiences.
Due to the cost and time commitment related to using EHRs as part of
didactic course work, an implementation strategy to maximize the ef-
fective and of these tools to provide early simulated clinical experiences
is desirable.

PHARMACEUTICS

Completed Research

An In Vitro Release Test for Ketoprofen in Semisolids Using
Immersion Cells With USP Apparatus 2. Jacob R. Dunbar, South
College. Objectives: In vitro release tests (IVRT) quantify drug re-
lease from semisolid products and can discern differences in drug re-
lease due to formulation differences, process changes, processing
errors, or product instability. The objective of this study was to develop
an IVRT to compare drug release from 5%, 10%, and 20% ketoprofen
in a Lipoderm®-based cream versus a pluronic lecithin organogel
(PLO) using immersion cells with USP Apparatus 2. Method: Formu-
lation samples were loaded into the sample compartment of immersion
cells (n=3 per formulation x strength) covered with a 0.45u Tuffryn®
polysulfone membrane. The assembled immersion cells were placed in
a flat-bottomed vessel containing 100 mL of phosphate buffered saline
(PBS) at 32°C, stirred at a paddle speed of 100 rpm. Ketoprofen con-
centrations were determined by HPLC in PBS samples taken at 0.5, 1,
2,3, 4,5, and 6 hours of testing. Results: Cumulative ketoprofen
release from both formulations at all drug concentrations was linear
versus square root of time (R2 = 0.9962 for all samples) and slopes of
the regression lines were proportional to drug concentration. At each
concentration, ketoprofen release was 3-4 x faster from PLO than from
Lipoderm®-based cream. Desired performance parameters for [VRT
were achieved including acceptable sink conditions, NMT 30% of the
sample’s drug content released at the last testing time, drug release
linear vs. y/time, slope variability <15%, and no significant lag time to
linearity. Implications: The described IVRT offers a simple, reliable
method for determining differences in ketoprofen release from differ-
ent semisolid formulations.

Comparing the Compounding Process and the Product of a Novel
Lidocaine Gel Formulation. Mamoon Rashid, Appalachian College
of Pharmacy, Mehbuba Rahman, Appalachian College of Pharmacy,
Faisal Hossain, Appalachian College of Pharmacy, Akinola Adeyemo,
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Appalachian College of Pharmacy. Objectives: 1. to evaluate the prod-
uct quality of a newly developed formulation of lidocaine gel, a formu-
lation with less alcohol than the conventional method. 2. To evaluate
compounders’ ease of compounding, satisfaction, and confidence of
reproduction of this new formulation. Method: This cross-over study
with P1 and P2 student-pharmacists compared a newly developed five-
fold low alcohol formulation and the compounding procedure with
a conventional carbomer-based 2% lidocaine dental gel that contains
75% alcohol. The product was analyzed using HPLC to assess the
potency. A separate questionnaire was used to record the compounders’
seven-point feedback including the compounding method, level of sat-
isfaction and confidence of reproduction. Finally, the time spent in
various sections of the two methods were compared. Results: Eleven
lidocaine gel products were compounded from two groups of com-
pounders which showed that the novel method has smaller standard
error of mean in product potency. Moreover the compounders are able
to finish the compounding in shorter time. Of the seven feedback ques-
tions, five did not receive any significant difference in compounding
aspect, but in the remaining two the students found that the novel method
is more favorable. Also, this new method is free from chance of forma-
tion of insoluble agglomerates which are difficult to handle by the com-
pounders. Implications: This new method may be easily applied in
compounding pharmacy as well as taught to student-pharmacists for
the extemporaneous preparation.

Co-Precipitate Calcium Phosphate With Methotrexate in PLGA
Microparticles for Better Sustained Release. Qian Zhang, MCPHS
University, Mariam Khalife, MCPHS University, Guang Yan, MCPHS
University—Worcester/Manchester. Objectives: Previous study showed
that methotrexate (MTX) loaded poly(lactic-co-glycolic) (PLGA) mi-
croparticles can be administered intra-articularly for localized drug de-
livery to minimize systemic toxicity. Rapid burst release phase followed
by a very slow release phase for the conventional MTX-PLGA micro-
particles was far from ideal to meet our clinical need. In this study, we
intend to improve the MTX-PLGA microspheres with a method to co-
precipitate MTX with calcium phosphate to lower burst release and
improve the sustained release profile. Method: MTX, sodium phosphate,
and calcium nitrate were mixed to create a precipitant, then the precip-
itant was added to PLGA in methylene chloride solution. The mixture
was then added drop wise to a PVA solution under stirring condition to
form the microparticles (MTX-CaP-PLGA). Separately, the MTX in
PLGA microparticles (MTX-PLGA) were also prepared. The MTX en-
capsulation rate, the microparticles size and drug release from the mi-
croparticles were determined for both type of microparticles. Results:
Both type of microparticles showed similar particle size. MTX —PLGA
microparticles showed good encapsulation efficiency. MTX-CaP-PLGA
microparticles had lower MTX encapsulation efficiency. MTX-PLGA
microparticles showed high burst release. MTX-CaP-PLGA showed low
burst release and better controlled release profile in the later stage.
Implications: Precipitating MTX with calcium phosphate and then
encapsulating in PLGA, the PLGA microparticles can improve the drug
release profile with lower burst release and better sustained release. This
improved drug release profile is advantageous in employing the MTX-
CaP-PLGA microparticles for local treatment of rheumatoid arthritis.

Design and Evaluation of Dihydroergotamine Nanoparticles Using
Chitosan Polymer. Ahmed Alastal, Jordan University of Science
and Technology, Ahmad Shennar, Jordan University of Science and
Technology, Abeer M. Al-Ghananeem, Jordan University of Science
and Technology. Objectives: The aim of this study was to develop
and evaluate dihydroergotamine (DHE) loaded chitosan nanopar-
ticles. Method: Chitosan nanoparticles were prepared based on the
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ionotropic gelation of chitosan with tripolyphosphate (TPP) anions.
Different concentrations of DHE in chitosan solution were examined
to enhance drug encapsulation efficiency. In vitro release profile was
determined by measuring the cumulative concentration using dialysis
bags. Detailed characterization of DHE-loaded chitosan nanoparticles
was conducted using scan transmission microscopy (STM) and
laser diffraction for particle size analysis. Zeta potential was further
detected by Nanosizer. The encapsulation efficiency and in vitro re-
lease studies were conduct in phosphate buffer at pH 5.2 Results:
DHE-loaded chitosan nanoparticles illustrated an average size of
213 nm and potential of +15 mv while mean poly-diversity index
(PDI) was 0.254. Maximum Encapsulation Efficiency (EE) was
19%. Particle size increased with increasing loading efficiency. How-
ever, the increase was not linearly proportional. Investigating the in
vitro drug release showed almost 33% of the loaded DHE was released
within 24 hours. Interestingly, the drug in vitro release studies revealed
different rates and patterns with the change in % drug loading and
levels of chitosan cross-linking. Increasing chitosan cross-linking
resulted in lowered the drug release profile under the experimental
conditions. Implications: The results of the present work illustrated
an attractive and reproducible formulation technology with chitosan
nanoparticles. The formulation could be a good modality for further
evaluation as a drug delivery system.

Determination of the pH Effect on Transdermal Penetration of
Diclofenac. Thrir Lwin, MCPHS University, Faris Alhalwan, MCPHS
University, Guang Yan, MCPHS University—Worcester/Manchester.
Objectives: Diclofenac is a weak acid with a pKa around 4.15.
Intuitively, the unionized form of diclofenac is more favorable for
transdermal penetration. The objective of this study was to determine
the transdermal penetration of diclofenac at different pH and thus to
delinearize the contribution from the ionized and unionized forms.
Method: In vitro flux study was conducted with Franz diffusion cells
to determine the flux of diclofenac across the human cadaver skin,
a CoTran 9712 membrane (polyethylene vinyl acetate), and a dialysis
membrane (MWCO 3000) with 1% diclofenac solution ( or suspen-
sion) at different pH (3.0, 4.9, 6.17, 7.4, and 10.2). The permeability
of the ionized diclofenac and unionized diclofenac across the dif-
ferent membrane was then calculated. Results: Diclofenac showed
maximum flux across skin at pH 7.4, though the permeability of the
unionized diclofenac is about 1000 fold of that of the ionized diclo-
fenac. The permeability of the ionized diclofenac and unionized
diclofenac across dialysis membrane are similar. For penetration
across CoTran-9712 membrane, the permeability of the unionized
diclofenac is about 2800 fold of that of the ionized diclofenac.
Implications: Both unionized diclofenac and ionized diclofenac
penetrate through the skin by partition into the skin. Unionized diclo-
fenac has higher permeability across the skin. However, at higher pH,
ionized diclofenac can have large contribute the transdermal pene-
tration because of its high solubility. The CoTran-9712 is a better
synthetic membrane to mimic drug penetration across the skin.

Development of Plasmid Vectors Encoding Genes Betacellulin and
Hepatocyte Growth Factor for Improving Islet Transplantation.
Ravikiran Panakanti, Roosevelt University, Rimple Patel, Roosevelt
University, Frederick K. Galarza, Roosevelt University, Yash Desai,
Roosevelt University, Micky Patel, Roosevelt University. Objectives:
Human islet transplantation has the potential to replace pancreatic
endocrine function in patients with diabetes. The critical challenge
here is to improve the survival and functionality of islets for a longer
period of time. Betacellulin (BTC) is an epidermal growth factor
promoting beta cell (insulin producing cells) proliferation, differentiation
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and growth. Hepatocyte growth factor (HGF) is a potent mitogen known
to improve {3-cell growth and function. It also shows anti-apoptotic
activity. We aim to develop and assess functionality of the plasmid
vectors encoding genes HGF and BTC in improving the outcome of islet
transplantation. Method: Plasmid vectors were constructed by inserting
genes BTC and HGF in the plasmid pcDNA3.1 separately by using re-
striction enzymes Bam HI-Xhol for BTC and Nhe I-Hind III for HGF.
Rat Insulinoma cells (RIN-5mF) cells were transfected with plasmid
vectors pcDNA3.1-BTC and pcDNA3.1-HGF respectively using lipo-
fectamine 3000 reagent. MTS, Caspase -3 assay and ELISA were done
to ascertain the function of plasmid vectors pcDNA3.1-BTC and
pcDNA3.1-HGF respectively. Results: RIN-5mF cells transfected with
plasmid vectors pcDNA3.1- BTC and pcDNA3.1-HGF with lipofect-
amine 3000 showed less toxicity. There was time dependent increase
in expression of HGF and BTC from plasmid vectors. Plasmid vectors
especially pcDNA3.1 —BTC showed antiapoptotic effect, when trans-
fected with lipofectamine 3000 at 0.15l. Implications: Plasmid vectors
pcDNA3.1 HGF and pcDNA3.1BTC showed good expression of genes
BTC and HGF. They also showed anti-apoptotic effects by protecting the
cells in the presence of cytokines. More tests need to be done to further
ascertain the safety and efficacy of these vectors.

Effect of Batch Age on Potency and Dissolution of Levothyroxine
Sodium Tablets. Mohamed I. Nounou, University of Saint Joseph,
Bassant Abou-Taleb, Pharos University in Alexandria, Nawal
Khalafallah, Alexandria University, Saleh Khalil, Alexandria Univer-
sity. Objectives: Less attention has been given to possible variation in
quality and efficacy within the same brand depending on production
site, storage condition, manufacturing condition, transportation and on
product specification in different geographical locations. We have re-
cently published a clinical study in patients comparing the efficacy of
multisource 100 mcg levothyroxine-sodium tablets. The results indi-
cated that brand/source interchangeability could not be claimed. The
aim of the present study was to investigate the relation between batch
age and pharmaceutical quality including tablet potency and dissolu-
tion of multisource 100 mcg levothyroxine sodium tablets from dif-
ferent origin locations, involving two brands and a total of twelve
batches (1-4 batches/brand), purchased from local pharmacies in
Egypt. Method: The study took into consideration both BP 2014
and USP 2014 conditions concerning levothyroxine tablets dissolution
test. The pharmaceutical quality of multisource Brand I and Brand IT
levothyroxine sodium, 100 mcg tablets, was assessed. Tablet potency,
uniformity of content (BP 2014) and dissolution rate (BP 2014
and USP 2014) were determined for a total of twelve tablet batches.
Correlation between generated data and batch age was investigated.
Results: Tablets’ potency, uniformity of content, and dissolution data
showed inter-source, inter-batch and inter-brand differences. The con-
tribution of batch age to the observed differences was assessed by
linear and non-linear regression analysis. Implications: A trend was
evident in the correlations examined indicating an adverse effect of
batch age on potency and dissolution.

Evaluation of Celecoxib Release in an Acrylic Pressure Sensitive
Adhesive Patch. Marissa E. Gooden, Xavier University of Louisiana,
Natalie R. Faciane, Xavier University of Louisiana, Tommy C. Motris,
Xavier University of Louisiana. Objectives: Celecoxib (CXB)is FDA
approved for the treatment of arthritis and acute pain. However, its oral
use is often restricted due to concerns of dose-related risks of negative
Gl and/or cardiac events. A transdermal patch would provide localized
dosing that minimizes systemic exposure. We have conducted a study
to evaluate impact of the pressure sensitive adhesive (PSA) choice on
the in vitro release of CXB from a drug-in-adhesive transdermal patch.
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Method: CXB patches were prepared with the following formula: 9%
celecoxib, 19% glyceryl monooleate and 72% DURO-TAK® adhe-
sive (9301, 2196, or 2287). Each CXB patch was formed in a vertical
diffusion cell dosage wafer. The in vitro release studies were per-
formed using a vertical diffusion cell system and the following
parameters: stirrer (400 rpm), temperature bath (32 °C), membrane
filter (0.45 pm), and dissolution media (PEG 400:water 20:80). Sam-
ples were run in triplicate and assayed spectrophotometrically at
a wavelength of 252nm. Results: CXB samples that contained
DURO-TAK® 2196 showed the greatest rate of release from the patch.
After 8 hours, the concentration of CXB in the receptor chamber was
3 times greater than the other two PSAs tested. Implications: The
selection of the appropriate PSA is critical to the successful develop-
ment of a transdermal patch. This study is important because it allows
for the assessment of the impact of PSA properties such as crosslinkers
and functional groups on release of CXB from the patch. The test
method was specifically designed to allow for dissolution of CXB
but also differentiate the PSAs.

Flipped Teaching in Pharmaceutical Calculations: Outcomes and
Lessons Learned. Mohammad T. Nutan, Texas A&M University,
Elaine L. Demps, Texas A&M University. Objectives: Flipped teach-
ing has been implemented in pharmacy education in topics that range
from pharmaceutics to drug literature evaluation. The objectives of
this project were to measure student learning in a first-year pharma-
ceutical calculations course after flipping it and to understand the
students’ preference for the flipped course. Method: The Class of
2018 completed the traditional version of the course and served as
the control group. Classes of 2019- 2021 experienced the flipped for-
mat and were the experimental groups who viewed lecture recordings
prior to coming to class, completed a readiness assessment at the start
of each class, solved multiple problems in class, etc. The following
data were compared between the classes of students: course average
grades and the pharmaceutical calculations section average scores
from the annual benchmark exams. Classes of 2019-2021 students
completed an anonymous survey designed to assess their preferences
for flipped teaching. This survey was adapted from a validated instru-
ment. The Texas A&M University Internal Review Board approved
this project. Results: The class average grade in the course for the
experimental groups were either comparable to or higher than the
control group. In addition, the experimental groups performed signif-
icantly better than the control group on the benchmark exams. The
survey results indicate that students found the various aspects of flip-
ped teaching effective. However, while some students strongly pre-
ferred the flipped format, many did not. Implications: Although
flipped teaching can improve student learning, lessons learned include
overcoming student perceptions that math courses are most effectively
taught face-to-face.

Formulation and Stability of Extemporaneously Compounded
Oral Suspension of Eslicarbazepine Acetate From Aptiom®
Tablets. Vivek S. Dave, St. John Fisher College, Fang Zhao, St. John
Fisher College, HongHao Li, St. John Fisher College, Mazin Mar,
St. John Fisher College, Jonathan Perri, St. John Fisher College.
Objectives: To develop oral suspension formulations using Aptiom®
tablets. Method: Prototype formulations were prepared using com-
mercially available vehicles such as ORA-Plus®, ORA-SWEET®,
ORA-SWEET® SF, Unispend Anhydrous, Unispend Anhydrous
(sweetened), ORAL-MIX, ORAL-MIX SF, and SyrSpend® SF, either
alone or in combination. The suspensions were prepared at 40 mg/mL
concentration to provide the 200mg/5mL dose. The suspensions were
evaluated for viscosity to assess a balance of suspending ability and
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flowability. The suspensions were also visually evaluated for settling
behavior. The palatability of the suspensions was evaluated by a panel
oftwo volunteers on a severity scale of 1-5 for bitter, sweet, sour, salty,
oily, metallic, odor, texture, irritation, and bitter after-taste. HPLC was
used to monitor the eslicarbazepine stability in the suspensions for two
weeks. Results: The viscosity of the suspensions decreased with in-
creasing shear-rate linearly. The suspensions were physically stable
(no particle settling behavior) for at least 48 hours. From the palatabil-
ity results, two suspensions [ORA-Plus®: ORA-SWEET® (50:50, v/v)
and ORA-Plus®: ORA-SWEET® SF (50:50, v/v)] were found to be
acceptable. These suspensions were also found to be chemically stable
for two weeks. The mean eslicarbazepine concentrations in these sus-
pensions were found to be 101.8 = 1.4%, 102.1 £ 0.4%, and 100.9 =
0.1% for ORA-Plus®: ORA-SWEET®; and 100.4 = 0.3%, 100.8 =
1.3%, and 101.5 = 2.1% for ORA-Plus®: ORA-SWEET® SF based
suspensions at day 0, week 1 and week 2, respectively. Implications:
The study showed that stable eslicarbazepine suspension formulations
can be reliably prepared from the Aptiom® tablets by pharmacists.

Immersive Pharmaceutical Sciences Research Training for
High School Students Through the Young Innovators Program.
Jacqueline McLaughlin, University of North Carolina at Chapel Hill,
Antonio A. Bush, University of North Carolina at Chapel Hill, Janice
Anderson, Josh Corbat, Samuel K. Lai, University of North Carolina at
Chapel Hill. Objectives: To examine outcomes of the 2017 Young
Innovators Program (YIP), a 10-week summer program that immersed
high school students in science, technology, engineering, and mathe-
matics (STEM) research at the UNC Eshelman School of Pharmacy.
Method: Twenty-four YIP participants were assigned a laboratory
mentor and student mentor. Interns conducted research, attended
workshops, and submitted an academic report and presentation. Each
participant completed a pre-YIP survey, post-YIP survey, and 2 focus
groups. Data were analyzed with descriptive statistics and thematic
coding. Results: The 2017 cohort consisted of 54% White/Caucasian,
34% Black/African American, and a relatively balanced gender dis-
tribution (58% female/42% male). In the post-YIP survey (n=24, re-
sponse rate 100%) most indicated they interacted with mentors at least
daily (n=16). Participants agreed YIP improved my knowledge in
STEM (n=24; 100%) and positively influenced my desire to pursue
a STEM career (n=21; 88%). All (n=24, 100%) agreed they would
recommend a friend or family member to participate in YIP. Focus
groups indicated that students saw YIP as one of diversity, warmth, and
encouragement, with helpful support and opportunities provided. One
student summarized YIP, saying “I learned how to be in a lab, and this
is what I want to do with my life. . .No matter who you are, this is going
to help you in some way decide if this is the path you want to go down
orifitisn’t.” Implications: This study suggests that pharmacy schools
can promote learning and encourage research pathways in high school
students through immersive research programs.

Incorporation of the Pharmacists’ Patient Care Process (PPCP)
Into an Integrated Pharmaceutics Course Sequence. Bill
J. Bowman, Midwestern University/Glendale. Objectives: To incor-
porate the Pharmacists’ Patient Care Process (PPCP) into an integrated
pharmaceutics course sequence. Method: Over the past two years, the
pharmacy compounding lab component of an integrated pharmaceu-
tics course sequence was modified to enable the incorporation of the
PPCP. This incorporation was accomplished by revising and reformat-
ting most of the previously created lab activities and corresponding
application questions so that the students purposely worked through
each component of the PPCP (i.e. collect, assess, plan, implement, and
follow-up) as they completed a mock prescription. At the conclusion of
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each academic year, the students were also surveyed to determine the
extent to which they agreed or disagreed with five different statements
regarding the incorporation of the PPCP. Results: The survey response
rate was 98% (n=298). Almost all respondents (94-98%) either agreed
or strongly agreed that incorporation of the PPCP appropriately mod-
eled the PPCP, was consistent with the PPCP’s inclusion in other
courses, and improved their understanding of the PPCP. In addi-
tion, 94% of respondents either agreed or strongly agreed that incor-
poration of the PPCP enhanced the course material’s applicability to
practice and facilitated their understanding of the course material.
Implications: The results of this study demonstrate the feasibility of
incorporating the PPCP into pharmaceutics courses and/or pharmacy
compounding labs using ‘real world” examples that may facilitate both
the teaching and the learning of the PPCP. The results also indicate that
incorporation of the PPCP may enhance the applicability of these
sciences to practice and may even facilitate learning of the course
material itself.

In Silico Prediction of Calcitriol Pharmacokinetics: Potential Ef-
fects of Anticancer Agents. Subrata Deb, Larkin University, Hayden
Hagemann. Objectives: Calcitriol (1a,25-dihydroxyvitamin D3) is
the biologically active form of vitamin D3 and its physiological levels
are critical in exerting anticancer effects of vitamin D3. Although
analytical assays for calcitriol are available, they are expensive and
technologically demanding which precludes them from routine use in
humans. The present study is aimed to predict select calcitriol phar-
macokinetic parameters and understand their interaction with cyto-
chrome P450 3A4 (CYP3A4) inhibitory anticancer agents. Method:
The GastroPlus software 9.5 version (Simulations Plus, Inc., Lancas-
ter, CA) with PKPlus and ADMET Predictor modules were used to
simulate the calcitriol pharmacokinetics, whereas Drug-Drug Interac-
tion (DDI) module was used to evaluate the potential of kinase in-
hibitor anticancer drugs (cabozantinib, dasatinib, imatinib, nilotinib,
sorafenib, sunitinib) to influence calcitriol disposition. Results: Fol-
lowing simulation of an oral dose of 2 ug calcitriol for 24 h, the Cmax
was predicted as 9 ng/ml with the predicted Tmax at 5.2 h. The fraction
of calcitriol dose (Fa) absorbed was 8.6%. Although the Cmax was
relatively low, the AUCO0-24h was 170 (ng*h/mL). The predicted he-
patic level of calcitriol (14 ng/ml) was significantly higher than the
plasma levels. The ADMET Predictor analyses showed that calcitriol
is primarily metabolized by hepatic CYP3A4. Co-simulation of kinase
inhibitors and calcitriol using DDITM module suggests weak to strong
interaction between kinase inhibitors and calcitriol. Implications: The
pharmacokinetic simulation of calcitriol indicates that calcitriol is
poorly absorbed with the concentrations in the subtherapeutic level.
The calcitriol plasma levels could be enhanced by co-administered
CYP3A4 inhibitors such as kinase inhibitor anticancer drugs.

Longitudinal Appraisal of “Critical Thinking and Quantitative
Reasoning Skills” in Professional Pharmacy Students. Ajoy Koomer,
Marshall B. Ketchum University, Rajesh Vadlapatla, Marshall B.
Ketchum University, Kevin Zhijun Wang, Marshall B. Ketchum Uni-
versity, Edward Fisher, Marshall B. Ketchum University. Objectives:
To measure progression in attainment of “critical thinking and quan-
titative reasoning skills” in professional pharmacy students using
HSRT-N Method: The COP has adopted a triangulation approach
to appraising “critical thinking and quantitative reasoning skills” in
pharmacy students. In addition to COP created assessments, “Health
Sciences Reasoning Test- Numeracy (HSRT-N)”, developed by In-
sight Assessment, San Jose, CA, was administered to the inaugural
class of 2020 during their first professional year at the beginning of
the fall quarter of 2016. This assessment was repeated a year later for
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the same cohort of students as a post-test vehicle. In addition to the
average percentile score, the assessment also reports the overall scaled
score and sub scores for eight focus areas. Results: Results indicated
that the average percentile for COP’s inaugural class was 45 in their
second year as compared to the baseline score of 37. Pre/Post compar-
ison of mean scores indicated that the class of 2020 did score at least 1.5
points or higher in the overall and focus area scores, except for two sub
categories. Paired t-test analysis revealed that the difference in mean
scores between the same testing group in fall quarters of 2017 and 2016
was statistically significant for the “Overall”, “Inference”, “Explana-
tion” and “Deduction” sections. Implications: This standardized as-
sessment tool aid us in benchmarking the above-mentioned skills in
COP students, in comparison to a national sample of professional phar-
macy cohorts. In addition, it may act as a pointer for reorganizing
curricular content to address the deficient focus areas.

Novel Microcomposite for Controlled Delivery of Antibiotics
in the Treatment of Osteomyelitis Following Total Joint
Replacement. Victoria K. Maskiewicz, Loma Linda University,
Serkan Inceoglu, Loma Linda University, Gary Botimer, Loma Linda
University. Objectives: Osteomyelitis remains a significant compli-
cation following total joint replacement surgery, requiring the delivery
of a significant dose of antibiotic to the joint space to eradicate the
infection. Current practice involves implanting an antibiotic-laden
polymethylmethacrylate spacer for local delivery of drug, however
these devices are of limited effectiveness due to incomplete/ subther-
apeutic release of drug payload. We have developed a novel micro-
composite spacer that can locally release sustained, high antibiotic
concentrations to guarantee infection sanitation, while maintaining
the requisite mechanical properties to preserve soft tissue limb length
prior to subsequent definitive joint repair. Method: Vancomycin or
gentamicin loaded microcomposite implants were fabricated by in-
corporating drug-loaded mesoporous silica microparticles into poly-
methylmethacrylate bone cement to a final drug loading of 10% w/w.
Release kinetics at 37°C were monitored by reverse phase high per-
formance liquid chromatography, and compared to current therapy
implants consisting of drug alone incorporated at 10% w/w into poly-
methylmethacrylate bone cement. Results: Novel microcomposite
constructs eluted 65% to 95% of drug payload over 30 days for van-
comycin and gentamycin respectively, vs. 11% to 13% elution from
currently used implants. Bending modulus showed no statistical dif-
ference between microcomposite implants and current standard ther-
apy implants prior to drug elution, and maintenance of acceptable
strength of microcomposite implants post-drug elution. Implications:
These results demonstrate that we have developed a novel microcom-
posite PMMA spacer that will release continuously high antibiotic
concentrations over a prolonged period of time, offering the possibility
to eliminate infection while maintaining the requisite mechanical
properties for proper space maintenance and joint fixation.

Perceptions and Appropriate Consequences of Lapses in Aca-
demic Integrity in Health Sciences Education. Marina Galvez
Peralta, West Virginia University, Tina Antil-Keener, West Virginia
University, Melinda Smith, West Virginia University, Lauren Swager,
West Virginia University, Sijin Wen, West Virginia University,
Mariette Barbier, West Virginia University. Objectives: Academic
dishonesty is a concern among higher education, including Heath
Sciences (HSC). Research suggests that individuals who engage in
academic dishonesty may continue to exhibit unethical behaviors in
professional practice. Students and faculty perceive differently what
constitutes academic dishonesty and its seriousness. The purpose of this
study is to gain faculty and students’ perceptions and the appropriate
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consequences of lapses in academic integrity. Method: Faculty and stu-
dents from HSC were asked to complete the anonymous “Appropriate
Consequences of Lapses in Academic Integrity Survey” in which 10
different academic and clinical scenarios were presented. For each sce-
nario, students or faculty scored their concern and assigned the academic
consequence that they considered appropriate (ranked from no conse-
quence to dismissal). The survey was developed by an interdisciplinary
health care team. Statistical analysis: A mixed-effects model was used to
assess the difference of questionnaire scores between subgroups. (WVU
IRB #1607176862) Results: A total of 491 students and faculty com-
pleted the survey. Data analysis revealed a variety of factors affecting the
concern or consequence: gender, being first generation students, and fac-
ulty or students status. Students witnessing cheating in the past did not
significantly affect their answers, while there were significant differences
on the answers between faculty who had or had not witness cheating. Non-
clinical scenarios showed significantly higher differences between faculty
and students than clinical scenarios. Implications: The findings from this
study may serve as a resource to academicians and administrators in de-
veloping and upholding academic standards protocols.

Pharmaceutical and Clinical Assessment of Over-the-Counter
(OTC) Weight Loss Ultraceuticals. Mohamed I. Nounou, Univer-
sity of Saint Joseph, Nada Ahmed, Alexandria University, Alaa
AbouElfetouh, Alexandria University, Amal Amal El-Kamel,
Alexandria University. Objectives: The global market of nutraceuti-
cals was $198.7 billion, as it was forecasted that it would be $285
billion by 2021, indicating the wide-spread of the problem of the
claimed to be natural herbal products globally. In this project, we
designed a strategy of a full evolutional system including; pharmaceu-
tical, microbiological and prevalence evaluations of some of herbal
slimming products. Method: The pharmaceutical evaluation included
analyzing the samples via High Performance Liquid Chromatography
(HPLC) and Near Infra-Red (NIR) to determine any possible adulter-
ants. Additionally, physical properties were assessed via SeDeM anal-
ysis and pharmacopeial tests. Finally, microbial evaluation and the
retrospective prevalence cross-sectional observational study had been
conducted to assess the safety and efficacy of the investigated prod-
ucts. Results: The products were adulterated with sibutramine, phe-
nolphthalein, orlistat and Sildenafil and contaminated with fungi,
Escherichia coli and Salmonella. According to the reported results,
the analyzed weight loss products were found to be heterogeneous in
their adulterant drug content and pharmaceutical quality, and with
poor microbial quality. Last, the observational survey showed that
a high percentage of adult participants suffered from common side
effects such as depression, diarrhea and hypertension. Those products
represent a major safety threat to the consumers” health. Implications:
The herbal slimming ultraceuticals that are claimed to be 100% herbal
represent a major threat to the health of the consumers. The majority of
surveyed subjects used the illegal slimming products with a miscon-
ception of their safety profile. Common side effects of illegal slim-
ming products such as depression, diarrhea and hypertension had been
reported.

pH-Sensitive Polymeric Nanoparticles Fabricated by Dispersion
Polymerization for Cancer Therapy. Emmanuel O. Akala, Howard
University. Objectives: Studies on pH-responsive nanoparticles capa-
ble of rapid degradation in the mildly acidic environments similar
to those found in the endosomes and lysosomes of tumor tissues but
are more stable in the physiological pH (pH 7.4). Method: Three
pH-sensitive acetal crosslinkers were synthesized and characterized
by 1H NMR, 13C NMR, FT-IR and high resolution mass spectros-
copy (HR-MS). The nanoparticles were fabricated by free-radical
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dispersion polymerization technique. Hydrolysis studies were carried
out on the crosslinkers and blank nanoparticles, and drug release stud-
ies were done on docetaxel-loaded nanoparticles in acetate buffer (pH
5.0) and phosphate buffer saline (pH 7.4). Statisitical experimental
design used was randomized complete block design followed by ana-
lyses of variance with F-test of significance. Pairwise comparison test
was used to locate specific differences among parameters of the cross-
linkers and the nanopaticles. Results: Scanning electron micrographs
showed the formation of spherical particles. Particle size analysis
showed that the nanoparticles are within nanosize range with negative
zeta potential. The rate of hydrolysis was faster at pH 5.0 compared to
pH 7.4, which confirms the pH-responsiveness of the crosslinkers.
Hydrolysis and drug release studies were dependent on the structure
of the acetals: Di(2-methacryloyloxyethoxy)-[2,4,6-trimethoxyphenyl]
methane crosslinker showed the fastest rate of hydrolysis, followed
by di(2-methacryloyloxyethoxy)-[2,4-dimethoxyphenyl] methane
and di(2-methacryloyloxyethoxy)-[4-methoxyphenyl] methane.
The docetaxel-loaded nanoparticles were internalized into cancer cells
and were as effective as the free drug. Implications: The pH-respon-
sive nanoparticles are suitable for the delivery of bioactive agents and
are expected to overcome the side effects related to toxicity of doce-
taxel and its commercial formulation.

Risk and Benefit Assessment of Expired Naloxone Products From
First-Responders’ Supplies. Justin J. Frey, Albany College of Phar-
macy and Health Sciences, Schuyler Pruyn, Albany College of Phar-
macy and Health Sciences, Benjamin Baker, Albany College of
Pharmacy and Health Sciences, Michael R. Brodeur, Albany College
of Pharmacy and Health Sciences, Carla Graichen, Albany Medical
Center, Michael Dailey, Albany Medical Center, Hai-An Zheng,
Albany College of Pharmacy and Health Sciences. Objectives: Nal-
oxone is an opioid receptor antagonist that reverses opioid overdose,
which can be life-threatening. Since 1970’s, Naloxone products have
been developed as injections, and more recently as nasal sprays. They
have saved many lives at emergency settings, and have been routinely
carried by first-responders including fire fighters, law enforcement
officers and emergency medical services (EMS). While public safety
supplies are monitored, community naloxone programs distribute nal-
oxone to the public, who may have expired product on-hand in an
emergency. Method: This study analyzed the quality and stability of
expired Naloxone Solutions for injection, in order to assess their
remaining efficacies and potential risks. The samples were collected
from EMS or law enforcement supplies, with expiration dates from
1988 to 2018. Using UPLC-MS, the remaining Naloxone was quanti-
fied. The main degradation product Noroxymorphone and other pos-
sible species were systematically monitored and quantified. Results:
All tested samples were found containing more than 90% of labeled
Naloxone amount, including those stored over 20 years. The remaining
Naloxone amounts is correlated with storage time. There is no signif-
icant degradation product was detected across all samples. Noroxy-
morphone was detected from some older samples, but all less than 1%.
Therefore, the risk caused by Noroxymorphone is low, although it is an
opioid agonist. Implications: This exploratory risk and benefit assess-
ment suggested that an expired Naloxone Solution for Injection may
still be qualified by USP standards. Further pharmacology or clinical
investigation may be conducted to confirm our assessment, especially
for other naloxone dosage forms.

The Development and Assessment of a Point-of-Care Testing
Laboratory Course in a Doctor of Pharmacy Program. Aladin
A. Siddig, University of Charleston, Gannett Monk, University of
Charleston, Ronaldo V. Ramirez, University of Charleston, Aymen
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Shatnawi, University of Charleston, Tamer Fandy, University of
Charleston, Dean Reardon, University of Charleston. Objectives:
This innovative, required laboratory course introduces the concepts
and processes associated with Point-of-Care Testing (POCT), and
empowers students to use effective technology to aid their decision
making at the “point-of-care” to improve patient care. Method: This
required POCT laboratory course is taken by the first year PharmD
students. The lab is structured into three major sections. An initial
basic laboratory section introduces the student to key foundational
concepts of physical assessment, and provides hands-on experience.
The second section includes biologic sample collections, such as blood
(Hepatitis C), oral swab (HIV), throat swab (Group A Strep) and nasal
swab (influenza). A final section includes practical considerations such
as risk management, development of POCT testing services, and test-
ing limitations. Results: Assessment results and student evaluations
from the Fall 2016 semester guided refinements to the course for the
Fall of 2017. The mean course evaluation was 4.2 on a Likert scale
anchored at Strongly Disagree (1) and Strongly Agree (5). In addition,
the evaluation comments were positive, and will be used to improve
the course for Fall 2018. Students demonstrated mastery of the mate-
rial taught in both years, with 36% receiving an A in the course, 50%
receiving a B, and 14% receiving a C. Implications: This course helps
to prepare students for both the basic science and clinical portions of
the curriculum, making this an invaluable tool to help the students see
the connection between the two, and how each can help them make
a positive impact on future patients.

Transdermal Delivery of Apomorphine Using Chitosan Nanopar-
ticles and Microneedles. Ahmad Shennar, Jordan University of Sci-
ence and Technology, Ahmed Alastal, Jordan University of Science
and Technology, Abeer M. Al-Ghananeem, Jordan University of Sci-
ence and Technology. Objectives: The aim of this study was to
develop and evaluate Apomorphine-loaded chitosan nanoparticles.
Furthermore, to investigate in vitro transdermal delivery of apomor-
phine through human skin using nanotechnology and microneedle
technology. Method: Chitosan nanoparticles were prepared based
on the ionotropic gelation of chitosan with tripolyphosphate (TPP)
anions. Different concentrations of apomorphine in chitosan solution
were examined to enhance drug encapsulation efficiency. In vitro release
profile was determined by measuring the cumulative concentration using
dialysis tubes. Franz cells were utilized to evaluate apomorphine formu-
lations transdermal delivery in vitro using phosphate buffer, pH 6.7.
Results: Apomorphine-loaded chitosan nanoparticles illustrated an av-
erage size of 297 nm with maximum encapsulation efficiency using 2%
w/v chitosan solution around 83%. Accumulated release study revealed
60% of drug released within 24 hours. Transdermal delivery of apomor-
phine in vitro utilizing human skin illustrated enhancement in drug
transdermal delivery when applying microneedle technology. Further-
more, nanotechnology enhanced apomorphine transdermal delivery
but to a lesser extend when compared to microneedles, P<<0.5.
Implications: The results in the present work suggest the feasibility
of nanoparticles and microneedles technologies for the transdermal
delivery of apomorphine. Microneedle rollers enhanced apomor-
phine delivery significantly compared to the nanotechnology.

Theoretical Models

Problem-Solving Skill Development for Solving Pharmaceutics
Problems and for the Pharmacists’ Patient Care Process. William
C. Mobley, University of Florida, Robin M. Li, University of Florida.
Objectives: The objectives of this innovation were to develop and
implement a team-based, ill-structured problem-solving approach
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change was not statistically significant. Analyses between the SF=12
and PHQ-9 severity categories revealed statistically significant associ-
ations; participants reporting lower depressive symptoms also reported
higher quality of life for MCS (p = 0.006) and PCS (p = 0.047).
Implications: Pharmacists play an important role on interprofessional
disease management teams. Future research can explore student train-
ings where a team-based approach to diabetes management could ben-
efit patients with depressive symptoms.

Operation Naloxone: Opioid Overdose Prevention Service Learn-
ing for Health Professions Students. Lubna Mazin, The University of
Texas at Austin, Lucas G. Hill, The University of Texas at Austin, Kirk
Evoy, The University of Texas at Austin, Kenneth A. Lawson, The
University of Texas at Austin, Lubna Mazin, The University of Texas
at Austin. Objectives: To prepare health professions students to train
community members to respond to opioid overdoses with naloxone,
and to determine the effect of program participation on overdose-
related knowledge, self-efficacy, and attitudes regarding harm reduc-
tion. Method: Faculty and student directors led several 90-minute
train-the-trainer seminars for health professions students in Austin,
San Antonio, and Houston. The seminars provided foundational
knowledge regarding opioid overdose epidemiology, risk factors,
symptoms, evidence-based response, naloxone formulations, case sce-
narios, and questions from community members. Pre- and post-train-
ing assessments evaluating overdose-related knowledge, self-efficacy,
and attitudes regarding harm reduction were embedded within the
seminar. Participants were invited to volunteer in a series of outreach
events to provide overdose prevention education to community mem-
bers. A follow-up assessment was administered electronically approx-
imately three months after the initial seminars. Results: 344 health
professions students were trained by Operation Naloxone. Subjects
demonstrated significantly improved overdose-related knowledge
(4.23/9 vs 6.90/9, p<<.001), self-efficacy (5.22/10 vs 8.82/10,
p<<.001), and more positive attitudes regarding harm reduction
(16.03/20 vs 17.89/20, p<<.001) when comparing the difference be-
tween pre vs post assessments. The same was found in pre vs follow-up
assessment. While these scores declined slightly after three months,
they continued to be significantly higher than baseline. Participation in
community outreach events did not affect results of the follow-up
assessment. Implications: The service learning program model is
effective in impacting students’ knowledge, self-efficacy, and atti-
tudes through initial training. Brief community outreach is likely in-
sufficient to further enhance these outcomes.

Palbociclib Synergistically Enhances the Anticancer Activity of
Cisplatin in P53-Mutant Model of Upper Gastrointestinal Can-
cers. Dhvanir Nikunj Kansara, Long Island University, Amruta
S. Samant, Long Island University, Priya Pancholi, Dana Farber Can-
cer Institute, Tanvi Visal, Dana-Farber Cancer Institute, Shraddha
Patel, Long Island University, Vikas Sehdev, Presbyterian College.
Objectives: Upper Gastrointestinal Cancers (UGCs) respond poorly
to conventional chemotherapy due to overactive intrinsic mechanisms
that mediate cellular proliferation. Increased activity of cyclin-depen-
dent kinases 4/6 (CDK4/6) is one such mechanism that can be specif-
ically targeted with Palbociclib, a second generation CDK4/6 specific
inhibitor. Since Cisplatin (CDDP) is a first line therapeutic agent fre-
quently used for treatment of UGCs we hypothesized that Palbociclib
would complement the DNA-damaging activity of CDDP. Method:
To test this hypothesis, we evaluated the effect of Palbociclib treat-
ment alone and/or in combination with CDDP on FLO-1 (P53-mutant)
UGC cell viability, survival, and cell cycle progression, respectively.
The MTT cell viability assay and Compusyn mediated median effect
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plot analysis (MEPA)(Chou and Talaly) were used to determine syn-
ergistic drug combinations of Palbociclib and CDDP in FLO-1 UGC
cells. Results: The cell viability data, cell survival data, and MEPA
indicated that Palbociclib and CDDP show significant synergistic an-
ticancer activity in FLO-1 UGC cells at a ratio of 1:2 and 1:3, respec-
tively. In addition, the Combination Index (CI) values of 0.66 and 0.71
for the aforementioned combination ratios suggests a strong synergism
between the two drugs. Furthermore, the cell cycle data exhibited
a marked increase (p<<0.05) in the percentage of FLO-1 cells in the
sub-G1-phase (cell death) after treatment with Palbocicb and CDDP
combinations for 72 hrs., respectively. Implications: The observed
synergism between Palbociclib and CDDP can potentially translate
into reduced individual drug dosages and toxicity for Palbociclib
and/or CDDP when used in combination.

Patient Characteristics Associated With the ADE Action Plan Tar-
gets. Fatimah M. Sherbeny, Nova Southeastern University, Julie
Lamoureux, Silvia Rabionet, Nova Southeastern University, Leanne
Lai, Nova Southeastern University, Barry A. Bleidt, Nova Southeast-
ern University. Objectives: In 2014, the Office of Disease Prevention
and Health Promotion released the National Action Plan for Adverse
Drug Event Prevention (ADE Action Plan). This research focused on
the three medication classes targeted by this Plan: anticoagulants, di-
abetes agents, and opioids. The objective of this study was to explore
the association between patient characteristics and the national inci-
dence rate of adverse drug events during hospitalization. Method:
This study was retrospective exploratory secondary data analysis.
The National Inpatient Sample, 2009-2014, datafiles were used to
explore the national incidence rates of ADEs. ICD-9 codes were used
to identify the study population. Patient characteristics associated with
ADEs included age, gender, race\ethnicity, comorbidities, and type of
payer. Results: The average national rate of ADEs during 2009-2014
was 44,824/year for anticoagulants, 8,493/year for diabetes agents,
and 31,545/year for opioids. However, this rate varied based on patient
demographics, payer type and comorbidities. For instance, ADE rates
were highly associated with White, older patients, and Medicare ben-
eficiaries. Gender differences were only significant in opioid-related
ADES. Also, there was no association between comorbidities and
ADE rates except for opioids. Implications: The national incidence
rate of hospital ADEs was highly associated with patient characteris-
tics. ADE prevention strategies in hospital setting should be tailored
based on patient’s factors along with medication-related factors.

Perception of Breastfeeding Support Amongst Women Faculty at
Colleges of Pharmacy in the United States. Kadyn Pace, Harding
University, Jazmin Culpepper, Harding University, Gabriella
Douglass, Harding University, Mendy McClelland, Harding Univer-
sity, Kaci A. Bohn, Harding University. Objectives: Breastfeeding
reduces the risk of cancer and diabetes in nursing mothers and the
incidence of obesity and asthma in infants. Currently, more than
60% of pharmacists are women and breastfeeding in the work place
is becoming more relevant. Unfortunately, studies show a decline in
breastfeeding due, in part, to lack of support in the work place. Our
survey was designed to assess the perception of breastfeeding support
amongst female faculty at colleges of pharmacy in the United States.
Method: A cross-sectional study surveyed female faculty who were
currently pumping or had previously pumped breast milk while work-
ing at a college of pharmacy. Results: 55.7% of women stated the
amount of time spent pumping was influenced by support in the work
place (facilities, administration, schedule), of which, 41.8% said it de-
creased their time pumping. 91.6% said space, such as a private office
(60.8%) or a dedicated breastfeeding space (24.0%), was available on
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campus. However, the space was either unsecured or dirty (13.1% and
6.23% respectively) and 1.77% used a restroom. Sixty three percent
responded being unaware of any state legislation to protect nursing
mothers and only 31.4%% stated they were comfortable asking their
administration for support. Implications: Breastfeeding is a critical
component of women’s health and more women are entering the
pharmacy profession each year, including academic pharmacy.
Women faculty should be encouraged to communicate with admin-
istration to foster a breastfeeding friendly working atmosphere. And
as colleges of pharmacy, we should ensure women faculty are fully
supported in their endeavors to breastfeed.

Perceptions of a Tobacco Cessation Train-the-Trainer Program
for Pharmacy Faculty Members: A Qualitative Assessment.
Nervana Elkhadragy, Purdue University, Robin L. Corelli, University
of California, San Francisco, Alissa Russ, Purdue University, Margie
E. Snyder, Purdue University, Karen S. Hudmon, Purdue University.
Objectives: Between 2003-2005, pharmacy faculty members
(n=191) participated in a national train-the-trainer program to dis-
seminate a shared tobacco cessation curriculum (Rx for Change;
rxforchange.ucsf.edu) for pharmacy schools across the United States.
The objective of the current study was to characterize faculty percep-
tions of the program, subsequent efforts for curricular implementation,
and impact of training on their career development. Method: A subset
of faculty members who participated in the train-the-trainer workshops
were randomly selected allowing for snowball sampling, to participate
in a semi-structured telephone interview. The qualitative data were
analyzed inductively in four iterative steps: data immersion, coding,
categorizing, and identifying themes. Results: Of the invited faculty
members, 18 (60%) participated. All participants reported having
implemented components of the Rx for Change materials at their in-
stitution. Qualitative analyses yielded a descriptive model describing
the use of skills learned from the training to benefit the participant’s
teaching, practice, networking, and research. The following major
themes emerged: (1) the curriculum provided high quality, evidence-
based tools that supported a hybrid approach to teaching; (2) participants
appreciated opportunities for professional networking; (3) the training
established the faculty member’s credibility; (4) the training enhanced
their capacity for conducting tobacco-related research and; (5) the train-
ing assisted them in integrating tobacco cessation counseling in clinical
practice. Implications: Results from this study will inform the devel-
opment of a subsequent quantitative survey to be administered to the
entire population of faculty participants, to estimate the impact of
a shared national curriculum disseminated via a faculty training program
over a period of nearly 15 years.

Pharmacological Characterization of Nicotinic Acetylcholine Re-
ceptors Positive Allosteric Modulators: LY2087101 and CMPIL.
Abisola Tairu, Texas A&M University, Ayman K. Hamouda, The Uni-
versity of Texas at Tyler. Objectives: Positive Allosteric Modulators
(PAMs) have potential therapeutic application in neurological disor-
ders involving nAChRs. PAMs enhance the potency and efficacy of
acetylcholine (ACh) by binding to sites different from the agonist
(ACh) binding site. LY2087101 and CMPI have been identified in
previous studies as PAMs of a432 nAChRs and shown to potentiate
responses of (a4)3(B2)2 isoform of nAChR. This selectivity highlights
the importance of (a4)3(32)2 isoform of nAChR for drug targeting,
however, it is impractical to design PAMs without knowing their bind-
ing site on the receptor. In this study, we characterized these PAM
compounds and their interaction with a432 nAChR to identify their
binding sites within the a432 nAChRs. Method: Points mutations
were introduced into pSP6polyA plasmid with cDNA encoding for
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human alpha4 nAChR subunit. Xenopus oocytes were injected with
nAChR subunits cRNA. Two electrode clamp recording of Xenopus
oocytes were performed, and each recording included 10seconds of
ACh with or without LY2087101 or CMPI. Results: Binding sites of
LY2087101 was identified within the a42 nAChRs — within the a4
subunit helix bundle at the level of a4L.260M and a4T261D, and the
inter-subunit site at the a4:a4 subunit interface above the level of
a4F316L. CMPI binds at the extracellular site at the a4:a4 subunit
interface. Mutations at a4Gly41, a4Lys64, and a4Thr66 increased
potentiation of (a4)3(2)2 nAChRs by CMPI, however mutations
at «4GIn124 and «4Thr126 reduced potentiation by CMPIL.
Implications: Revealing structural information to facilitate the design
of a nAChR PAM that modulate nAChR will provide potential thera-
peutic uses that have little effect on receptor desensitization.

Pharmacy Student Interest in Computer-Assisted Learning
(CAL) for a Pharmaceutical Calculations Course. Taylor L. Page,
Rosalind Franklin University of Medicine and Science, Jayna Sharma,
Rosalind Franklin University of Medicine and Science, Francis
L. Hughes, Rosalind Franklin University of Medicine and Science,
Kristen Ahlschwede, Rosalind Franklin University of Medicine and
Science, Danielle M. Candelario, Rosalind Franklin University of
Medicine and Science. Objectives: Computer-assisted learning
(CAL) is any computer-administered program that delivers interactive
learning (eg. video games, computer simulation). CAL has been used
to enhance and apply students’ knowledge at varying levels of educa-
tion and has been previously shown to be useful, valuable, and enjoy-
able for students. CAL through video game patient simulations may
reinforce difficult concepts and provide calculations practice, improv-
ing comprehension. The Pharmaceutical Calculations course, is a re-
quired 3-credit course for first year pharmacy students. The purpose of
this study is to evaluate student interest and potential usefulness
of incorporating CAL into a Pharmaceutical Calculations course.
Method: An IRB approved, anonymous 12-item survey was emailed
to the pharmacy classes of 2019 and 2020 in the Fall of 2017. The
survey consisted of 5 demographic questions and 7 Likert-type ques-
tions. Results: Response rate 0f43.6% (n=>58). Majority age range 23-
27 years (69%), 76% female, 52% respondents from the Class of 2020.
Forty-eight percent of students cited having minimal CAL experience.
Respondents’ preferred learning methods were self-study (43%) or
small group discussion (35%). The majority of students (95%) wished
to see the clinical impact of their calculations. Most agreed CAL would
have increased their interest (83%) and understanding (74%), and
better prepared them for future practice (83%). Implications: CAL
and computerized patient simulations may present a unique opportu-
nity for students learning pharmaceutical calculations. Results suggest
CAL would increase student interest, and possibly better prepare stu-
dents for future practice. Subsequently, study investigators will intro-
duce CAL into pharmaceutical calculations in the upcoming academic
year.

Pharmacy Students’ Perceptions of Coping Mechanisms and Re-
sources Provided by Their Institution. Mona Desai, Midwestern
University/Downers Grove, Ana C. Quinones-Boex, Midwestern
University/Downers Grove. Objectives: This study examined phar-
macy students’ perceptions on mental health and wellness, coping
mechanisms, and resources provided by Midwestern University Chi-
cago College of Pharmacy (MWU-CCP). Method: An online ques-
tionnaire was distributed to all first, second, and third year pharmacy
students on November 2017. The questionnaire included items on
mental health and wellness, coping mechanisms, resources provided
by MWU-CCP, and student background characteristics. The study was
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exempt from Midwestern University IRB review. Results: Response
rate was 43% (n= 250). Most respondents were female (54%), Cau-
casian (43%), with an average age of 24 (+ 3). During their past
academic quarter, 62% of students knew of a classmate who had ex-
perienced a mental health issue, 18% reported “frequently/almost al-
ways” experiencing a mental health issue themselves, and 37%
reported “sometimes” experiencing a mental health issue. Almost half
(48%) of students reported “sometimes” being able to effectively cope
with important changes occurring in their life. The most frequently
used coping mechanisms reported were: sleeping/napping (44 %),
listening to music (44%), and having personal alone time/isolation
(40%). More than half (54%) of students thought that the curriculum
did a “poor/fair” job addressing students’ mental health and wellness.
Common themes among students’ comments emphasized increased
opportunities for discussion about mental health and coping mecha-
nisms in the classroom or with their advisors. Implications: This study
establishes baseline measures of the extent to which the current phar-
macy curricula and university resources address pharmacy student
needs relating to mental health and coping mechanisms.

Pharmacy Student Utilization of Electronic Devices During Inpa-
tient Advanced Pharmacy Practice Experiences. Austin M.
Kurkowski, Purdue University, Monica L. Miller, Purdue University,
Alex N. Isaacs, Purdue University. Objectives: This survey aimed to
assess the use and impact of electronic devices during inpatient ad-
vanced pharmacy practice experiences (APPE). Method: A 40-item
questionnaire was developed within Qualtrics. All student pharmacists
completing a clinical APPE within the hospital setting from July 2017
through January 2018 were eligible for study inclusion. The anony-
mous survey was emailed to students for voluntary participation dur-
ing the final week of the APPE. Questions regarded use of smartphones
and tablets for patient monitoring, provider interactions, patient care,
and learning. Descriptive statistics were used to report findings. The
study received exempt status from the institution’s IRB. Results: Of
the 111 students eligible to complete the survey, 58 responded (52%
response rate). Most students used a smartphone (n=43) and 11 of
those students also used a tablet. Thirty-one respondents indicated
smartphones assisted them multiple times per day (72%). Smartphones
were most often used for accessing drug information resources
(n=37). Tablets were most often used for reading literature (n=10).
Two respondents indicated using either device for direct patient in-
teraction. Tablets were mostly self-provided (n=38); three respondents
were given tablets. Nearly all students (95%) that utilized a device
agreed it improved their efficiency. Implications: Students found
value using electronic devices and agree it improved their efficiency.
They are frequently assisted by these devices, but most commonly for
communication and learning purposes rather than direct patient inter-
action. Currently, few sites are providing tablets to students for use on
inpatient APPEs. Overall, student pharmacists benefitted from using
devices, but more data is needed.

Prediction of Academic Performance in Pharmacy School Based
Upon Admissions Characteristics. Lindsey N. Parmelee, University
of New England, Wallace Marsh, University of New England.
Objectives: The objectives of the study were to determine if there is
an association between obtaining a previous degree or completing pre-
requisite coursework at the University of New England (UNE) under-
graduate campus and academic performance in pharmacy school and
analyze which admission criteria is predictive for academic perfor-
mance. Method: All students admitted to the college of pharmacy
since its opening were included thus eight years of data were available.
Linear regression and binary logistic regression analyses were used to
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predict the dependent variables of first and second year GPA and
issuance of a warning letter. All analyses were performed with IBM
SPSSv.21. For purposes of prediction, a p-value less than 0.1 was used
to determine significant predictors. Results: A total of 797 student
records were available. A series of linear regressions showed that de-
gree, composite Pharmacy Curriculum Outcomes Assessment
(PCOA), overall GPA, science GPA, and all components of the PCAT
except for reading comprehension were found to be significant pre-
dictors of first year pharmacy GPA. Students who attended UNE for
pre-requisites were found to have a significantly lower first year phar-
macy GPA (p equals 0.05). Further analysis showed that attendance at
UNE was not a significant predictor of second year pharmacy GPA
(p equals 0.71). Implications: Overall GPA and composite PCAT
were found to be significant predictors of academic performance in
pharmacy school. Overall GPA, science GPA, composite PCAT,
chemistry PCAT, and biology PCAT were significant predictors of
receiving a warning letter P1 and P2 year.

Predictors of Monthly Oncology Drug Costs at Launch in the USA,
2009-2016. Wilson Haong, Western New England University, Natalia
Shcherbakova, Western New England University. Objectives: To ex-
amine factors associated with the monthly costs of oncology therapeu-
tics in the USA. Method: The FDA archive was used to extract a list of
cancer drug approvals during 2009-2016. Micromedex REDBOOK
was used to obtain the average wholesale price per unit for each drug.
Monthly costs of therapy were calculated for adults using a standard
weight of 70 kg and BSA of 1.73 m”2. The following variables were
included: approval mechanism, novelty, indication, route of adminis-
tration, orphan designation, company size, and disease prevalence.
Results: A total of 53 agents were included with 68% approved under
New Drug Application and the rest under Biologic License Applica-
tion. The mean (SD) monthly cost of therapy was $20,068 ($18,194).
Of the included agents, 53% were oral therapies with the rest being
injectables. The majority received priority review (81%) and orphan
designation (72%). Most products were indicated for the treatment of
blood (34%) and hormone-related cancers (25%). With regards to
novelty, 47% were first-in-class, 42% advance-in-class, and 11% ad-
dition-to-class agents, respectively. The mean (SD) revenue in mil-
lions for applicant companies was $30,830 ($26,629). Disease
prevalence ranged between 650 to 245,525 patients. There was a strong
significant association between BLA approval and the drug adminis-
tration route with monthly cost being in the top quartile (>=$18,751).
No significant associations between other examined variables and
monthly cost were observed (p>0.05). Implications: Our study in-
dicates that the monthly costs of biologics and injectable cancer ther-
apies are significantly higher. Other examined variables were not
associated with higher costs.

Reporting Quality of Survey Research Articles Published in the
American Journal of Pharmaceutical Education. Kiersten N.
Walters, Purdue University, lan Michael Dilley, Purdue University,
Amy H. Sheehan, Purdue University, Robert D. Beckett, Manchester
University. Objectives: Previous studies have indicated poor report-
ing quality for survey research published in the medical literature. The
objective of this study is to examine the reporting quality of survey
research articles published in the American Journal of Pharmaceutical
Education (AJPE) in 2016. Method: Survey research articles pub-
lished in AJPE from January 1, 2016 through December 31,2016 were
evaluated by two independent study investigators using a modified
version of a previously-published, 35-item checklist developed by
survey research methodology experts. The checklist included items
from AJPE best practices for survey research, standards from the
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Enhancing the Quality and Transparency of Health Research
(EQUATOR) Network, and the American Association for Public
Opinion Research (AAPOR). Discrepancies were resolved by consen-
sus. Results: Out of 94 articles assessed for eligibility, 46 (49%) used
survey research. The majority of the articles provided sufficient in-
formation regarding their questionnaire items (70%), mode of admin-
istration (83%), method of data analysis (89%), response rate (98%),
and study limitations (98%). However, few provided information re-
garding the validity and reliability of new instruments (17%), defini-
tions for complete versus partial responses (9%), information on how
non-respondents differed from respondents (2%), and methodology
for handling missing data (13%). Implications: Survey research pub-
lished in AJPE is generally consistent with published best practices.
Areas for continued improvement in reporting of survey research in-
clude consideration of factors such as non-response error, handling of
missing data, and reliability and validity of instruments.

Risk Attitudes and Characteristics of Student Pharmacists Across
Cohorts. Kristin R. Villa, Purdue University, Kimberly S. Plake,
Purdue University, Matthew M. Murawski, Purdue University.
Objectives: To assess whether: 1) pre-pharmacy students and student
pharmacists have different attitudes towards change and risk compared
to population norms, 2) if pre-pharmacy and student pharmacists’
attitudes towards change and risk differs by year in the program, and
3) if pre-pharmacy students and student pharmacists’ attitudes towards
change and risk differs by career intention. Method: Surveys were
emailed to pre-pharmacy students and all current first professional,
second professional, and third professional year student pharmacists
at seven institutions in the Midwest. Demographic information and six
scales assessing attitudes and personality characteristics known to re-
flect attitudes towards change/risk were collected. Results: One thou-
sand seventy three students completed the survey (37.2 percent
response). Compared to scale population norms, respondents had more
positive attitudes towards change in general, but more negative atti-
tudes towards workplace change and risk in general. Students fa-
vored instrumental risk decisions more than stimulating risk, were
less open to new experiences, and more conscientious. Attitudes
towards risk and change differ by year in the pharmacy program
and Individuals with different career intentions have differing atti-
tudes towards change and risk. Implications: Pre-pharmacy students
and current student pharmacists are different than a non-pharmacy
population. The personality profiles found here would be congruent
with a population that is not currently comfortable with change in
their professional environment. Understanding how individual per-
sonality characteristics and pharmacy culture impact the profession
can help guide the profession in designing new programs to better
meet the stability needs of pharmacists while stimulating evolution of
new pharmacy models.

Statin-Induced Myopathy: A Comprehensive Assessment of Risk
Factors. Khoa A. Nguyen, VA Indianapolis, Lang Li, The Ohio State
University, Deshun Lu, Indiana University, Aida Yazdanparast, Indi-
ana University, Rolf Kreutz, Indiana University, Elizabeth Whipple,
Indiana University, Titus Schleyer, Indiana University. Objectives:
To perform a comprehensive review of all known risk factors for
statin-induced myopathy and provide aggregate odds ratios for these
risk factors. Method: Study was done through four phases: 1. Identi-
fication of the relevant primary literature. Articles were searched from
inception to May 2016 using PubMed. Search terms included: statins,
myopathy, risk factors. 2. Abstract review to filter through exclusion
criteria. Exclusion criteria: case reports, letters, reviews, in vitro stud-
ies, languages other than English, cerivastatin. 3. Full paper review and
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data extraction. Data from full articles were extracted into: study type,
patient population, duration of study, clinical outcomes, risk factor(s),
and statistical method(s). Clinical outcomes were classified into two
categories: myopathy and rhabdomyolysis. 4. Data synthesis and sta-
tistical analysis. All individual test statistics were calculated into in-
cidence rate ratios for analysis, then converted to aggregate odds
ratios. Results: Search results yielded 836 papers, of which 44 were
analyzed and 18 different potential risk factors were collected. These
included: age, gender, race, diabetes, cardiovascular diseases, renal
impairment, statin drug interactions, statin doses, chronic disease
score, hypertension, hypothyroidism, gout, prior elevated CK, muta-
tions of SLCO1B1, GATM or EYE genes, low levels of CoQ10 en-
zyme, or Vitamin D. These potential risk factors were classified into
three groups: demographic factors, clinical factors, and pharmaco-
genetics/biomarkers. Risk factors significant for myopathy and/or
rhabdomyolysis included age, gender, diabetes, renal impairment,
cardiovascular disease, certain interacting drugs, and mutations of
the SLCOI1B1 gene. Implications: Incorporating a comprehensive
assessment of risk factors will support clinicians in reducing cases of
statin-induced myopathy

Student Confidence in Hospital Pharmacist Roles After Participa-
tion in a Pharmacotherapy Skills Laboratory. Meredith L. Frey,
University of Wisconsin-Madison, Andrea L. Porter, University of
Wisconsin-Madison, Amanda Margolis, University of Wisconsin-
Madison. Objectives: To assess student confidence in understanding
and performing hospital pharmacist activities before and after comple-
tion of a laboratory experience. Method: Second-year doctor of phar-
macy students enrolled in a required integrated pharmacotherapy skills
laboratory course participated in a laboratory that followed a patient
throughout a hospital stay. Students voluntarily completed a 13-question
survey within one week before and after the experience over three years
(2015-2017). Confidence was measured on a 10-point scale (1 = no
confidence; 10 = complete confidence). Survey questions explored
confidence in gathering medication information, making recommenda-
tions to providers regarding drug-related problems (DRPs), clinical
skills related to anticoagulation, and discharge medication counseling.
Wilcoxon Signed-Rank Test was used to determine the statistical sig-
nificance of change in confidence. Results: Over three years, 363 stu-
dents completed both the pre- and post-surveys (76.42%). Confidence
improved for all questions from pre- to post-survey (p <0.001). The
cumulative confidence score increased by 22.6% from baseline
(p <0.001). Skills with the greatest gain in confidence were determining
appropriate dosing for low molecular weight heparin (48.6% increase,
final score of 6.59, p<<0.001), determining appropriate dosing for war-
farin (47.6% increase, final score of 6.31, p <0.001), and making rec-
ommendations to providers for solutions to DRPs (29.3% increase, final
score of 6.99, p <0.001). Implications: A simulated experience on
hospital pharmacy can improve student confidence in the duties of a hos-
pital pharmacist, provide an opportunity for students to practice complex
skills and topics in the curriculum, and assist in their preparation for
experiential education rotations.

Student-Derived Intervention to Improve Compounded Prepara-
tion Potency Accuracy. Tanya Makhlouf, University of North Caro-
lina at Chapel Hill, Robert P. Shrewsbury, University of North
Carolina at Chapel Hill. Objectives: Analyzing student preparations
for accuracy within a required compounding course has allowed for
data collection of observed potency variation of many formulations.
The Science of Pharmaceutical Compounding elective was created
with the goal for students to identify sources of variability when com-
pounding preparations and implementing possible solutions into the
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next iteration of the required pharmaceutical compounding course.
Method: Students in the elective course conducted experiments to
identify solutions for potency variability in a ketoprofen PLO emul-
sion preparation. Outcomes of each experiment were collectively dis-
cussed with the most effective intervention implemented into the
subsequent required compounding course. Students in the subsequent
course (Group 1) compounded the ketoprofen PLO emulsion prepara-
tion utilizing the intervention and their results were compared to re-
sults obtained in preparations made by students before the intervention
(Group 2). Results: Ketoprofen PLO emulsions made by Group 2
(1.29+4/-0.21,n=158) and Group 1 (1.18+/-0.21, n=131) were com-
pared (z-test). There was a significant difference between the two
groups (P=0.03), with less potency accuracy seen in the preparations
made before implementation of the intervention. Implications: The
elective course provided the opportunity for a student-derived remedy
to increase accuracy in a compounded preparation. In this circular
feed-back strategy, the two courses complement each other by serving
as incubators of data and quality improvement. Results of these efforts
may lead to a more the stringent range of +/-5% potency in com-
pounded preparations as opposed to current range of +/-10%.

Students’ Perceptions of Successful Teamwork After Immersion
in Diabetes Escape Room Team-Based Gaming Activity. Carolyn
G. Marg, North Dakota State University, Brooke D. Schotters, North
Dakota State University, Jeanne E. Frenzel, North Dakota State Univer-
sity. Objectives: In 2017, a group of NDSU faculty members designed
and implemented a serious game, the Diabetes Escape Room, with third
year pharmacy students in a pharmacy skills laboratory. This poster
discusses elements of successful teamwork in the setting of a serious
game as reported by students during focus group interviews following
the gaming activity. Method: Videos of six student team interviews
conducted after the game were transcribed and uploaded in NVivo(R)
for qualitative analysis. Data were coded on the fly from the participants’
comments during the interview. Identified codes were then analyzed and
sorted into common themes that described specific aspects of successful
teamwork. The data was further organized based on the game perfor-
mance of each team to assess the most prevalent qualities of successful
teams. Results: The results of this qualitative data analysis clearly
showed two main characteristics of successful teams: team communi-
cation and shared leadership. Team communication was mentioned
a total of 21 times and included 7 references to continuous feedback
and 6 references to listening as essential skills. Shared leadership was
coded 35 times with equal contribution (14), individual strengths and
weaknesses (11), and division of tasks (6) emerging as the most refer-
enced successful team qualities. Implications: Student focus group in-
terviews and qualitative analysis using NVivo software helped identify
attributes of successful teams competing in a serious game. The results
of this analysis indicated that good teamwork is demonstrated through
shared leadership and strong communication skills, and is needed for the
successful completion of the educational team-based gaming activity.

Survey Driven Assessment of Drug Disposal Knowledge of Phar-
macists and Consumers. Karolina J. Kwietniak, Western New En-
gland University, Arianna Bonzagni, Western New England
University, Thomas Kalista, Western New England University,
Melissa Mattison, Western New England University, Kam L. Capoccia,
Western New England University. Objectives: The primary objective
is to measure pharmacist and consumer knowledge, attitudes, and
practices of safe and proper disposal of unwanted/expired drugs in
the community. Method: Two surveys were distributed, one to phar-
macists and one to consumers. Demographics, knowledge of location
of local drug kiosks, perception of the importance of proper drug
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disposal, and current practices of drug disposal were ascertained. De-
mographic information between the two surveys will be compared
using standard descriptive statistics. Differences between survey re-
sponses will be compared using chi-square or Fischer’s exact testing,
as appropriate. Results: Attitudes and knowledge from pharmacist and
consumer perspectives will be quantified and analyzed to identify
needed areas of education. The results will quantify how many people
have dealt with the issue of unused medication, common drug dis-
posal practices, and the extent of knowledge of proper drug disposal.
Implications: Identifying knowledge gaps in proper drug disposal,
locations of drug kiosks, drug-take-back events, and the importance
of removing unwanted/expired medications will identify needed
areas of education. Increased education will maximize the utiliza-
tion of public drug disposal facilities and drug-take-back events, as
well as aid in the removal of unwanted/expired medications in the
community.

Synthesis and Evaluation of Etoposide and Podophyllotoxin Ana-
logs Against Topoisomerase Il Activity and in Cancer Cells.
Matthew Murphy, Lipscomb University, Priyanka Kumar, Belmont
University, Amber M. Bradley, Lipscomb University, Christopher E.
Barton, Belmont University, Joseph E. Deweese, Lipscomb University,
Susan L. Mercer, Lipscomb University. Objectives: Etoposide is
a widely-used anticancer agent that targets topoisomerase II (Top2).
Evidence suggests metabolism of etoposide in myeloid progenitor
cells is associated with translocations involved in leukemia develop-
ment. Previous studies suggest halogenation at the C-2’ position of
etoposide reduces metabolism. We set out to design and synthesize
etoposide analogs halogenated at the C-2’ position and examine activ-
ity against Top2 and in cells. Method: Halogens were introduced into
the C-2” position by electrophilic aromatic halogenation onto etoposide
(ETOP), 4’demethylepipodophyllotoxin (DMEP), or podophyllotoxin
(PPT). The reagents N-bromosuccinimide and N-chlorosuccinimide
afforded a series of halogenated compounds (LUCOP 48-51, 53). Puri-
fied human Top2A, as well as, HCT-116 (colon) and A549 (lung) cells
were used for analysis. Results: LUCOP 51 was the only analog to show
concentration-dependent enhancement of Top2-mediated DNA cleav-
age. Furthermore, LUCOP 50, 51, and 53 all displayed variable ability to
inhibit DNA relaxation. HCT116 cells were used to establish an LD50
for LUCOP 50 (20 uM), 51 (120 uM), and 53 (33 uM). Assays in A549
cells with LUCOP 50 and 53 provided LD50 values of 17 and 37 uM,
respectively. Flow cytometry data with LUCOP 50 and 53 in HCT-116
cells provide evidence of sub-G1 cell populations indicative of apopto-
sis. Preliminary flow cytometry data with A549 cells indicate LUCOP
50 and 53 may induce G1 cell cycle arrest. Implications: These results
indicate halogenation of etoposide (LUCOP 51) is tolerated by Top2.
Interestingly, halogenated podophyllotoxin analogs, LUCOP 50 and 53,
display higher cellular activity than LUCOP 51. Further synthetic and
characterization work is planned.

The Effects of Integrated Course Modules on NAPLEX® Passing
Rates. Cassie Lynn Field, Western New England University, Ayeisca
Enid Mateo, Western New England University, Ronny Priefer, West-
ern New England University. Objectives: With the latest change in the
NAPLEX® examination there was a noticeable drop in first-time pass-
rates seen across the majority of PharmD programs. Our objective was
to see if the drop in the NAPLEX® first-time pass-rates was correlated
with the integrated course modules which some Colleges/Schools have
adopted. Method: From the AACP database we initially examined the
NAPLEX® first-time pass-rates of all pharmacy schools/colleges pre-
and post-change in the examination style/format. The curriculum of all
the PharmD programs were obtained either through the College/School
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webpage or via direct communication with the institutions. Correlation
between integrated course modules and the changes in the NAPLEX®
first-time pass-rates were analyzed. Results: The overall NAPLEX®
average first-time pass-rates the year prior to the change in examination
style/format was 92.3 %. For Colleges/Schools that had an Integrated or
traditional curriculum the year prior to the change in the examination both
had an average first-time pass-rates of 92.3%. After the NAPLEX®
change, which caused the average first-time pass-rate to drop to 86.1%,
no noticeable difference between the Colleges/Schools that have inte-
grated course modules or traditional curriculum was observed. Colleges/
Schools of Pharmacy that have integrated course modules showed
a change range of 33.0% whereas with traditional curriculum the fluctu-
ation was 35.5%. Implications: From this data, the effect of the change of
the NAPLEX® examination style/format affected the first-time pass-rate
equally whether the program had integrated course modules or traditional
curriculum.

The Impacts of Pre-cART Versus cART Era on HIV-Associated
Neurocognitive Disorders: A Systematic Review. Farzana Shaik,
Nova Southeastern University, Barry A. Bleidt, Nova Southeastern Uni-
versity, Silvia Rabionet, Nova Southeastern University. Objectives:
The objective of this presentation is a systematic literature review to
consider HIV-associated neurocognitive disorder (HAND) rates before
and during the cART era. A second objective of this systematic review is
to identify and summarize recent studies that examine asymptomatic
neurocognitive impairment in HAND during the pre-combination Anti-
retroviral Therapy (pre-cART) and combination Antiretroviral Therapy
(cART) era. Method: A systematic literature review was conducted to
include English-language articles published from 2006 to 2016 on Jan-
uary 19th, 2017. A total of four electronic databases were used including
MEDLINE, PUBMED, EMBASE, and PsycINFO Results: Despite
enhanced research efforts and effective cART, there still is a high prev-
alence of HAND within the HIV-infected population. Although the
most severe form of HAND, HIV associated dementia (HAD) is much
less common in cART era, researchers still pose questions about any
long-term benefit of cART with respect to milder forms of HAND.
Preliminary findings have shown that patients with ANI will progress
more quickly to more severe forms of HAND than those without ANI.
Given this, the relevance of the correct diagnosis of AN is crucial where
well over 50% of all HIV-infected patients suffer from some stage of
HAND mentioned above. Implications: There are various social, eco-
nomic, and public health implications surrounding HIV & neurocogni-
tive disorders. The burden of disease for this population is increasing at
an exponential rate but are still unaware of the long-term survival with
chronic immune activation.Overall there is a continued need for bio-
markers of HAND predisposition, detection, and monitoring

The Incorporation of CAPE Outcomes and PPCP Components in
Elective Courses. Bethany A. Tabeling, University of Cincinnati,
Patricia R. Wigle, University of Cincinnati. Objectives: The didactic
curriculum at the University of Cincinnati James L. Winkle College of
Pharmacy was mapped to the CAPE outcomes and JCPP Pharmacist
Patient Care Process (PPCP). This project’s objective was to determine
which CAPE outcomes and PPCP components are taught in elective
courses. Method: All 29 elective course syllabi were mapped to the
PPCP, CAPE outcomes, and Domain subgroups. An excel spreadsheet
was used to collect data and an “X” indicated that the elective had the
Domain subgroup or JCPP process either explicitly stated or extrapo-
lated from syllabi content. Additional information was collected to
allow determination of which CAPE and PPCP components were de-
livered by student year, number of credit hours and faculty/non-faculty
course coordination. Results: Domains 3.6 Communication, 3.1 Prob-
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lem Solving and 4.4 Professionalism were utilized by 76%, 71% and
71% of the electives, respectively. In the core didactic classes, Do-
mains 4.4 Professionalism, 3.1 Problem Solving, and 3.6 Communi-
cation were utilized by 82%, 78% and 71% of the didactic courses,
respectively. The least utilized was Domain 4.3 Innovation and Entre-
preneurship which was in 18% of the core and 0% of the elective
courses. Implications: The 3 most common CAPE Domains for both
elective and didactic coursework were the same. Both elective and
didactic coursework are lacking substantial involvement of Domain
4.3 and discussion is on-going regarding how to address this defi-
ciency. This project confirmed students are getting exposure to all
CAPE Domains and PPCP through our didactic and elective course-
work, regardless of which elective is selected.

The Leukotriene Inhibitor Zafirlukast Inhibits Cancer Cell
Growth Via Inhibition of Thiol Isomerase Activity. Christina Ann
Verbetsky, Western New England University, Elizabeth Brunt, West-
ern New England, Jamie R. Romanowski, Western New England,
Daniel R. Kennedy, Western New England University. Objectives:
Thiol isomerase enzymes are implicated in cancer cell growth, progres-
sion and even resistance to chemotherapeutic treatment. These enzymes,
which include PDI, ERp57 and ERp5, are upregulated in many distinct
cancer types, including ovarian, prostate, lung, melanoma, lymphoma
and glioma. Despite their promise as therapeutic targets, no small mol-
ecule inhibitors that target thiol isomerases are FDA approved. In this
study, we screened known FDA approved compounds for their ability to
inhibit thiol isomerase enzymes. Method: 3641 known bioactive com-
pounds were screened for ERpS7 inhibitory activity using the insulin
turbidity assay and positive hits were counterscreened against PDI,
ERpS, ERp72 and thioredoxin for broad-spectrum thiol isomerase aciv-
ity. Zafirlukast was selected for further study and cancer cell growth
inhibition was performed using the prestoblue assay after 24 hours.
Western blot analysis also demonstrated inhibition of EGFR activation.
Results: OVCar8 (human ovarian cancer cell line), HCT116 (human
colon cancer), HeLa (cervical cancer cell line) and MDA-MB-231
(breast cancer cell line) cell lines were examined for their ability to
inhibit cell proliferation. OVCar8 and HCTI116 cells exhibited an
IC50 in the 5-10 uM range. HeLa cervical cancer cells and MDA-MB-
231 breast cancer lines were less sensitive. Implications: In this study
we have identified that zafirlukast is a broad spectrum thiol isomerase
inhibitors which inhibits cancer cell growth. Considering this is an FDA
approved compound, zafirlukast might be an attractive drug to repurpose
as a potential oncology medication as part of a chemotherapeutic regi-
men in certain cancers.

The Multiple Mini Interview as an Assessment Strategy Within the
First Year of a PharmD Curriculum. Michael D. Wolcott, Univer-
sity of North Carolina at Chapel Hill, Jacqueline M. Zeeman, Univer-
sity of North Carolina at Chapel Hill, Wendy C. Cox, University of
North Carolina at Chapel Hill, Jacqueline McLaughlin, University of
North Carolina at Chapel Hill. Objectives: To evaluate the psycho-
metric properties of a multiple mini interview integrated within a Doc-
tor of Pharmacy (PharmD) curriculum. Method: This study describes
the integration of a 5-station end-of-year capstone MMI (cMMI) fol-
lowing the first year of a PharmD curriculum. The cMMI assessed
professionalism constructs of students and offered formative feedback
to prepare them for upcoming clinical practice experiences. Each sta-
tion was designed for one rater to evaluate a single construct. A prin-
cipal component analysis (PCA) was used to evaluate the structure of
the model and its ability to distinguish the 5 constructs. A Multifaceted
Rasch Measurement (MFRM) model assessed student performance
and estimated the sources of measurement error attributed to 3 facets:
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student ability, rater stringency, and station difficulty. Students (n =
146) were surveyed about the cMMI experience. The university in-
stitutional review board considered the study exempt from review.
Results: The PCA confirmed the MMI reliably assessed 5 unique
constructs and performance on each station was not strongly correlated
with one another. The MFRM analysis explained 58.79% of the total
variance in student scores. Specifically, 29.98% of the variance re-
flected student ability, 20.25% reflected rater stringency, and 8.56%
reflected station difficulty. Overall, the data demonstrated acceptable
fit to the MFRM model. Most students agreed the MMI allowed them
to effectively demonstrate their communication (80.82%), critical
thinking (78.77%), and collaboration skills (70.55%). Implications:
The MMI can be a valuable assessment strategy of professionalism
constructs within the PharmD curriculum. These findings suggest the
MMI is well-received by students and can produce reliable results.

The Role of Pharmacists in Transitional Care Management With
Respect to Medication Reconciliation. Shannon Marie Haberman,
Lake Erie College of Osteopathic Medicine, Jacob C. Reaser, Lake
Erie College of Osteopathic Medicine. Objectives: This research is to
determine the impact pharmacists have in transitional care manage-
ment (TCM) services after transition from the inpatient to outpatient
setting. Success will be measured by identifying the number of med-
ication discrepancies resolved with a pharmacist compared to regular
clinic staff. TCM services assist patients transitioning back to the
community setting. These services include an initial telephone contact
within 2 days of discharge, an appointment within 7 to 14 days, and
billing Medicare based on complexity. The Medical Associates of Erie
(MAE) has been billing for this new Medicare service for overa | year.
Previous research assessed pharmacists by measuring medication er-
rors and adverse drug events, evaluated pharmacy-based programs
with respect to hospital readmissions, and assessed interprofessional
collaboration in TCM. Method: This retrospective chart-focused
study includes patients from 11 outpatient offices of MAE. One of
the 11 centers, The LECOM Institute for Successful Aging, has phar-
macists at the clinic to assist with TCM services. The study will iden-
tify and tabulate the number of medication discrepancies for each
TCM patient encounter. Then statistical analysis will be performed
to determine any significant differences between the pharmacists’ and
the clinic staff’s actions with respect to the initial telephone contact
and number of medication discrepancies. Results: Preliminary data
collection indicates increased amount of initial telephone contacts and
medication discrepancies identified during TCM by pharmacists com-
pared to other clinic staff. Implications: After completing the data
analysis, it is expected that pharmacists will identify more medication
discrepancies showing a positive impact in TCM services.

They “Like” It! Use of Web 2.0 Technologies on Advanced Phar-
macy Practice Experiences. Taylor A. Imburgia, Northeastern Uni-
versity, Stephanie L. Sibicky, Northeastern University, Alexa
A. Carlson, Northeastern University. Objectives: To investigate the
impact of Web 2.0 technology in pharmacy experiential education on
student engagement, student participation, and attitudes throughout
the course of six-week rotations. Method: Two preceptors from
Northeastern University incorporated Web 2.0 technology into their
internal medicine Advanced Pharmacy Practice Experiences. Rotation
requirements included daily Facebook posts on drug information
topics, things they learned that day, and weekly written and video
blogs. Student engagement was measured quantitatively by tracking
numbers of “Likes,” comments, and poll responses on Facebook and
blog comments and qualitatively via a Qualtrics® survey using Likert
scales and open-ended questions. Results: There were 827 “Likes,”
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374 comments, and 353 poll responses on Facebook and 55 blog com-
ments during the first two rotations. These quantitative markers of
student participation did not increase steadily over time but instead
fluctuated over the rotation. Nine out of twelve students completed the
survey. Survey results indicate student perceptions on the technology
changed from apprehension or indifference at the beginning of the
rotation to more favorable opinions at completion. Most students re-
ported that the technology encouraged them to more deeply examine
pharmacy topics than they would have otherwise. Students attributed
enhanced learning and communication skills to the technology and
reported receiving meaningful feedback but had mixed feelings on
whether all rotations should adopt this technology. Implications: De-
spite the small sample size, findings suggest a positive relationship
between Web 2.0 technology and student engagement in learning
which may be explored on a larger scale.

Unskilled & Unaware: Assessing Metacognitive Monitoring of
Student Help-Seeking Behavior. Youn Chu, University of North
Carolina at Chapel Hill, Shannon Palmer, University of North Caro-
lina at Chapel Hill, Adam M. Persky, University of North Carolina at
Chapel Hill. Objectives: To develop an assessment process to help
provide feedback to students on their metacognitive monitoring of
help-seeking behavior. Method: This study piloted an assessment of
help-seeking behavior in student pharmacists to answer: (1) does help-
seeking behavior depend on content familiarity; (2) when students ask
for help, does their performance and confidence differ from when they
do not ask for help? One-hundred forty- three student pharmacists
participated as part of their capstone assessment. Student completed
32 questions corresponding to 8 less familiar and 8 more familiar drugs
on which they rated their confidence level and whether they would ask
their preceptor for help. Results: Students performed significantly
better on more familiar material (d=1.2) than less familiar, with a small
perceived difference in confidence on familiar material (d=.2). On
average, students would seek help on 71% of the questions. When
students asked for help, they scored significantly lower (d=-2.2) and
reported lower confidence (d=-3.7) compared to questions they did
not ask for assistance. Students were more likely to ask for help on
more familiar content than less familiar (OR 1.25, p<<.05). Based on
performance, students were divided into tertiles. The lowest perform-
ing group had lower confidence, higher bias, and lower absolute bias
compared to the middle/higher performing groups. Implications:
Overall, the results demonstrate the “unskilled and unaware” effect.
Incorporating assessment tools early in the curriculum may help iden-
tify “unskilled and unaware” students in order to provide strategies to
reverse this effect and become better learners.

Usefulness and Student Satisfaction With a Student-Led Phar-
macy Curriculum Outcomes Assessment Review Session. Dareen
M. Kanaan, MCPHS University—Boston, Kelsey R. O’Neil, MCPHS
University—Boston, Joanna K. McCormack, MCPHS University—
Boston, Maria D. Kostka-Rokosz, MCPHS University—Boston.
Objectives: There is a paucity of data on how to prepare students
for the Pharmacy Curriculum Outcomes Assessment (PCOA). We
evaluated the usefulness of and student satisfaction with a student-
designed and led PCOA review session. Method: Student leaders from
two professional organizations designed and facilitated a review ses-
sion one week preceding the PCOA exam. The review session targeted
PCOA content domains using a game-based platform. Following the
PCOA, students were surveyed to assess their satisfaction with the
format, relevance of topics, knowledge of student facilitators, and
helpfulness of the session when taking the PCOA. Students who did
not participate were surveyed to identify barriers that prevented them
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from attending the review session. Results: One hundred thirty-four
students completed the survey, of which forty attended the review
session (participants). Of these forty participants, the following
strongly agreed/agreed that: the format was conducive to learning
(75%), the topics covered were relevant (60%), the student-facilitators
were knowledgeable (77.5%), the session helped them when taking the
exam (45%), and they would recommend review sessions to future
classes (72.5%). Written feedback suggested additional review ses-
sions and questions on Drug Literature Evaluation, Pharmacology and
Healthcare Delivery. Those who did not attend the session cited the
evening timing (48.9%) and scheduling conflicts (42.5%) as the two
most common reasons for not participating. Implications: Overall, the
response to the review session was positive. Student feedback will be
incorporated into future review session offerings.

Use of an Educational Card Game to Enhance Student Learning
About Medication Adherence Tools and Strategies. Madeline
G. Belk, University of South Carolina, Brianne L. Dunn, University
of South Carolina, Kevin Lu, University of South Carolina, Kathy
Q. Moore, University of South Carolina. Objectives: To assess the
impact of an educational card game on students’ knowledge of med-
ication adherence strategies. Method: A card game was created con-
sisting of a deck of medication adherence tools and patient barriers.
Third year students (n=101) were invited to participate in a pretest-
posttest to assess change in knowledge of medication adherence tools
before and after the game. Results: Knowledge regarding medication
adherence tools available for pharmacists and patients as well as
knowledge regarding potential barriers to medication adherence in-
creased significantly when compared before and after the in-class
activity (p<<0.001). Using a 5-point Likert scale (1 = strongly dis-
agree; 5 = strongly agree), students identified that “it is important
for pharmacists to understand techniques to improve medication ad-
herence” with a mean score of 4.93. Students were more likely to
recommend a specific medication adherence tool based on an identi-
fied barrier to adherence (4.75) than to recommend a tool to all patients
(3.77). Respondents indicated that the game was an effective way to
learn about the subject (4.64) and gained a better understanding of
adherence tools available for patients and pharmacists (4.64). Of the
44 adherence tools included in the game, Mango Health (n=50), Med-
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Reminder Watch (n=28), Pill Drill (n=26) and Welvista (n=26) were
the most common new tools learned by students. Needy Meds was
identified as the most likely tool students would recommend in the
future (5.00). Implications: The medication adherence card game
proved to be an effective way to improve students’ knowledge and
confidence about medication adherence strategies.

Willingness of Community Pharmacists to Expand Cognitive
Practice. Suheib A. Abdullah, University of the Incarnate Word,
Christina M. Seeger, University of the Incarnate Word, Joanne
Fazio-Gosser, University of the Incarnate Word, Christopher
Alvarado, University of the Incarnate Word, Matthew C. Garber, Uni-
versity of the Incarnate Word. Objectives: Assess quantity of com-
munity locations that are offering additional services, respondent’s
willingness (if able) to perform additional services, and perceived
barriers to entry into community collaborative practice agreements.
Method: Subjects: community pharmacists in Bexar County. Survey
Instrument: one-page self-administered questionnaire offered in per-
son to all potential participants. Number of pharmacies that agreed to
participate = 63 Number of pharmacies that deferred participation = 2
Response rate = 63/65 = 96.9%. Results: Percentages of pharmacies
thatagreed when asked “If able, | would provide the following service(s)
at my pharmacy.”: - Naloxone dispensing without prescription = 70% -
Medication Therapy Management = 89% - Oral Contraceptives without
prescription = 56% - Point-of-Care Testing = 70% - Travel Immuni-
zations = 87% - Smoking Cessation = 55% “Pharmacists could be
better utilized to improve quality of patient care.” = 98% agree “Phar-
macists are qualified to make drug therapy adjustments in collabo-
ration with a physician.” = 94% agree Potential barriers if CPA
implemented: - Most likely: Personal liability, Availability/Acces-
sibility of Physician - Least likely: Educational Training/Drug
Knowledge, Necessary Equipment/Physical Space. Implications:
Significant legislative changes indicate a shift in focus towards phar-
macist-provided patient-care services within a community pharmacy
practice. Community pharmacists, within Bexar County, are willing
to participate in in additional professional duties and Collaborative
Practice Agreements. The basis of this methodology as well as the
results may provide a platform for further research with a broader
scope.
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