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AACP REPORT

Abstracts Presented at the 120th Annual Meeting of the American
Association of Colleges of Pharmacy, Chicago, Illinois, July 13-17, 2019

ADMINISTRATIVE SERVICES
Completed Research

Admission Scores and Characteristics in Relation
to Performance Within PharmD Curriculum and on
Licensure Examinations. Andrea J. Cameron, Univer-
sity of Toronto, Robert P. Bonin, University of Toronto,
Sara J.T. Guilcher, University of Toronto, John A. Pugs-
ley, Pharmacy Examining Board of Canada. Objective:
To describe admission scores, including multiple mini-
interview (MMI), pre-pharmacy average (PPA) and Phar-
macy College Admission Test (PCAT), and covariates
(age, prior degree, re-application, gender), in cohorts ad-
mitted in 2011 and 2012 to the PharmD program at Uni-
versity of Toronto. To determine predictive validity of
admission scores and covariates, with respect to year 3
grade point average (GPA), year 4 advanced pharmacy
practice experience (APPE) rotations, and scores on Phar-
macy Examining Board of Canada (PEBC) Qualifying
Examinations: multiple choice question (MCQ) and
objective structured clinical examination (OSCE).
Methods: Descriptive statistics and correlations were de-
termined for admission scores and covariates. Multiple
linear regression analyses were conducted with PPA,
PCAT composite, and MMI scores as predictor variables.
Dependent variables were Year 3 GPA, APPE scores
(community and institutional), PEBC-MCQ and OSCE
scores. Results: Consenting students admitted in 2011
and 2012 with matched PEBC scores totaled 229
(56.8% female) and 219 (64.8% female), respectively.
Average age (22.0, 21.6), PPA (79.8, 80.3), PCAT
(421.7, 422.5) and MMI % (62.5, 63.0) were similar. In
both cohorts, PPA and MMI were significant predictors
for annual Year 3 GPA. MMI was a significant predictor
for community and institutional APPE (2011); model not
significant with 2012. For PEBC exam, PPA, PCAT and
MMI were significantly predictive for MCQ); only MMI
was significant for OSCE. Implications: MMI was only
admissions predictor for PEBC OSCE, supporting MMI
continued use. PPA, PCAT, age, prior degree and gender
were also significant in some models. Further analysis of
in-program course performance is occurring.

A PCOA “Gated Stakes” Model to Ensure Pro-
ficiency Prior to Progression. Patrick J. Davis, The Uni-
versity of Texas at Austin, Rochelle M. Roberts, The
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University of Texas at Austin, W. Renee Acosta, The Uni-
versity of Texas at Austin. Objective: Develop an admin-
istrative process to take the PCOA from a “high stakes”
(pass/no pass) model to a “gated stakes” exam in which
the level of performance dictated differential levels of
remediation prior to progression. The lack of subject-
level granularity in the PCOA mandated the identification
of amore diagnostic process that could (a) identify and (b)
remediate deficiencies, (c) confirm proficiency, and (d) if
unsuccessful remediation, identify which course(s) need
repeating. Methods: Class results were normalized by
setting the score for the highest performing student as
100% (range=100% to 55%). Students 1-StdDev below
the mean were designated “grey zone” and those 2-
StdDev below the mean were designated “red zone.” Ac-
cess Pharmacy’s “McGraw-Hill NAPLEX Review
Guide” was identified as the diagnostic/remediation/
assessment tool. A wvalidation study conducted with
PCOA-successful students showed a direct correlation
with overall PCOA scores vs NAPLEX review scores
(R2=0.7965) and set an acceptable cut score. Results:
“Grey-zone” students were “gated” to identifying areas
of deficiency, complete a narrative reflection, and meet
with their faculty mentor to address how those areas
would be addressed prior to and during the P4 year.
“Red-zone” students were “gated” to identify areas of
deficiency, remediate, and achieve the cut score set by
the pilot; all successfully remediated and were then
assigned faculty mentors for the P4 year. Implications:
The Program Assessment Team has developed a process
to extend the non-granular PCOA results to a “gated
stakes” process allowing for identification of deficiencies,
remediation, and demonstration of proficiency prior to
progression.

A Story of 11 Rubrics. Suzanne Carbonaro, Univer-
sity of the Sciences, Lisa Charneski, University of the
Sciences. Objective: To describe a process of faculty
engagement in program-wide rubric creation Methods:
To support assessment within the competency-driven cur-
riculum (fall 2018 start) development of program-wide
rubrics become a priority. Three faculty-centered work-
shops followed by three surveys set the stage for collab-
oration. Using tenets of Expectancy-value theory, faculty
identified key performance indicators of value to our
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college in workshop 1. Informed by survey results, work-
shop 2 focused on rubrics. In the next survey, faculty
identified rubrics of highest priority for development
aligned to best rubric type (single point vs analytic). As
a result, small working groups were assigned to create
rubrics for presentation at the final faculty workshop.
Faculty input for needed revisions was elicited in the final
survey. Revised rubrics were then mapped to program-
matic outcomes in our cloud-based assessment platform.
Results: Eleven programmatic rubrics were created be-
tween January 2018 through December 2018. Those iden-
tified as highest priority in the second survey (response
rate 59%) included: (1) blood pressure; (2) communica-
tion; (3) empathy; (4) patient care writing; (5) patient
counseling; (6) presentation; (7) reflective writing; (8)
prescription dispensing; (9) participation (10) medication
history; and (11) device. The third survey (56% response
rate) asked faculty to indicate whether the specific rubric
was “Ready for Use” (33-61%), “Minor Edits Needed”
(39-67%), or “Major Revision” (6% of responses; 1/11
rubrics). Implications: This process provided transpar-
ency and faculty autonomy. The result is a faculty-
reviewed bank of rubrics, applicable to various contexts,
and accessible to stakeholders. Student performance can
be aggregated and tracked longitudinally.

Becoming Pharmacists: Exploring the Profes-
sional Identity Formation of Student Pharmacists
Through Self-Authorship. Curtis G. Jefferson, Univer-
sity of Washington. Objective: To explore how student
pharmacists conceive and experience the concept and
process of professional identity formation (PIF) using
the theoretical framework of self-authorship. Methods:
Fourth-year student pharmacists participated in semi-
structured interviews focusing on their expectations and
experiences over the course of pharmacy school. Tran-
scripts of these in-depth interviews were reviewed using
an interpretative phenomenological analysis (IPA) ap-
proach. Through this iterative analysis process, themes
and superordinate themes were identified that capture
participants’ experiences with PIF and the conditions
that appeared most conducive to supporting this type
of development. Results: Three superordinate themes
emerged as PIF domains: Defining the Profession, Build-
ing Confidence & Competence, and Discerning Values.
Development within each domain occurred across three
distinct stages that align with the self-authorship frame-
work, which emphasizes the transition between defining
one’s experiences based on external factors to relying on
an internalized sense of understanding. A fourth superor-
dinate theme, Significant Experiences, illustrated factors
that helped to support participants in the PIF process:
Early & Sustained Practice Opportunities, Exposure to
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Multiple Practice Models/Settings, and a Supportive
Learning Environment. Implications: Programs should
consider the PIF of student pharmacists in addition to
helping them acquire the knowledge and skills necessary
for practice. It is through PIF that students begin to un-
derstand and internalize the broader context of the phar-
macy profession. Earlier placement of curricular practice
opportunities, sustained engagement with practice
throughout the program, varied practice experiences
across settings and practice sites, and an open and wel-
come environment created by the faculty are potential
considerations for fostering student development in this
area.

Common Practices and Decision-Making Factors
Faculty Use in Accommodating Pregnant Students.
Katherine S. Wadas-Thalken, Creighton University, Leah
Georges, Creighton University. Objective: To identify
common practices and decision-making factors faculty
used in supporting and accommodating pregnant stu-
dents. Methods: An online survey was sent to faculty in
one pharmacy program asking about their experiences
working with pregnant students. Participants were also
asked about their knowledge of Title IX and how it applies
to pregnant students. Results: One of the key findings of
the study was that school policies and procedures were a
strong decision-making factor for participants who have
worked with pregnant students in the past three years.
Additionally, the findings revealed that faculty preferred
accommodations for pregnant students be centralized
with the pharmacy school’s dean’s office. The findings
of this study suggest that university-level policies are less
influential on faculty decision making than school poli-
cies and procedures. Lastly, only half of participants knew
that Title IX protected pregnant students from discrimi-
nation. Implications: Nearly 75% of participants had
worked with a pregnant student in the past three years
and most participants relied on guidance from school pol-
icies and procedures for how to work with these students.
While participants were aware of legal implications when
working with this population, only half of them knew that
Title IX was a key law protecting pregnant students from
discrimination. Findings from the study suggested that
pharmacy schools should have clear policies and proce-
dures for working with pregnant students and that central-
izing decision-making with a dean may be more helpful
and effective.

Correlating Big 5 Personality Dimensions with
Academic Performance. Adam C. Welch, East Tennes-
see State University, Debbie C. Byrd, East Tennessee
State University. Objective: To explore correlations be-
tween Big Five Personality Dimensions (Big 5) and aca-
demic performance among PharmD students. Methods:
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A 77-question electronic survey was administered to the
classes of 2017 and 2018 at one college. It was adminis-
tered in the spring semester of the P4 year for the class of
2017 and P3 year for the class of 2018.Mean scores were
calculated from responses to a five-point Likert scale for
questions related to the five personality dimensions
(openness, conscientiousness, extraversion, agreeable-
ness, and neuroticism).Mean scores were then correlated
(Pearson) with grade point averages (GPAs) during the
P1, P2, P3 years, and with scaled score on the NAPLEX.
Results: There were 95 of 165 students (56.2%) in the
classes of 2017 and 2018 that completed the personality
assessment. The mean personality scores for all respon-
dents were openness 3.99, conscientiousness 3.75, extra-
version 3.44, agreeableness 3.59, and neuroticism 2.57.
Sixty-six of the students had both personality scores and
released NAPLEX scores. The personality dimension
with the strongest correlation with NAPLEX was agree-
ableness (r=-0.224), followed by openness (r=-0.185),
extraversion (r=-0.121), conscientiousness (r=-0.118),
and neuroticism (r=0.030). Conscientiousness had the
strongest correlation with the cumulative GPA for both
the P2 (r=0.151) and P3 (r=0.125) year. Extraversion
correlated the strongest with P1 GPA (r=-0.184). Impli-
cations: Conscientiousness had a positive correlation
with grades during the didactic curriculum but a negative
correlation with scores on the NAPLEX. With further
exploration, correlations with personality dimensions
and indicators of success in pharmacy school could lead
to novel uses of Big 5 Personality with admissions de-
cisions.

Correlation of Student Performance on PCOA
Areas to Corresponding GPA. Pamela E. Fernainy, Leb-
anese American University, Roy Kanbar, Lebanese Amer-
ican University, Lamis R. Karaoui, Lebanese American
University, Nibal Chamoun, Lebanese American Univer-
sity, Ghada Khoury, Lebanese American University, Yara
Kuyumjian, Lebanese American University, Hanine
Mansour, Lebanese American University, Aline Saad,
Lebanese American University. Objective: This study
examined the relationship between the performance of
pharmacy students in the Pharmacy Curriculum Out-
comes Assessment (PCOA standard score) areas and the
corresponding Grade Point Average (GPA) in the School
of Pharmacy program. Methods: For that purpose, the
four PCOA areas were mapped to relevant courses in
the curriculum. The corresponding weighted GPA for
each of the 4 groups of courses was calculated. Pearson
correlation coefficient was computed between the PCOA
area standard score and the corresponding GPA. Analysis
was performed utilizing data collected over the past 4
years, separately and collectively. When available, the
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overall and per area PCOA standard score of P3 and P4
students was compared. Results: When comparing per-
formance, the overall PCOA standard score is signifi-
cantly and positively correlated with the cumulative
GPA (r= 0.59, p<<0.0001). When examining this rela-
tionship per year, the correlation coefficient remained
significant (highest r=0.74, p<<0.0001 and lowest
r=0.36,p=0.046). Furthermore, the correlations between
PCOA area score and corresponding area GPA, computed
utilizing cumulative 4-year data, were also significant
(area 1r=0.43,p<<0.0001;area2r=0.47,p<0.0001; area
3 r=0.35, p<0.0001; area 4 r=0.40, p<<0.0001). How-
ever, when computing this correlation per year, it was
significant 3 out of 4 years in area 1, 2 and 4, and only
once in area 3. Finally, when comparing overall PCOA
standard score between P3 and P4, no significant differ-
ence was noted, except for area 4 (ANOVA p=0.01).
Implications: The PCOA performance per area is mod-
erately correlated with GPA in corresponding pharmacy
courses.

Crossing the Technological Chasm: Implementa-
tion of New Online Testing Tool in a Doctor of Phar-
macy Program. Amy L. McLaughlin, University of the
Sciences, Lisa Charneski, University of the Sciences,
Cathy Y. Poon, University of the Sciences, Robert
McCunney, University of the Sciences. Objective: To
describe a cultural shift during implementation of a new
assessment software and the process of faculty develop-
ment leading to college-wide acceptance Methods: In
2016-2017, implementation began with faculty “innova-
tors” willing to pilot the technology for low-stakes assess-
ments. Pilot results were shared along with a call for
volunteers to become “early adopters” for the following
year. Coinciding with the launch of our competency
driven curriculum in 2018-2019, we entered the “early
majority” phase with all required courses using the appli-
cation. Faculty development was critical to this imple-
mentation cycle. Initially, trainings were web-based and
focused on key administrators. To support the pilot and
“early adopters” focused face-to-face sessions were of-
fered. In the summer 2018, these trainings were expanded
for all faculty and administrative staff. The evolution of
question tagging was supported by faculty development
targeted at the college’s assessment committee who were
charged with recommending a structure that best sup-
ported the curricular assessment plan. Student trainings
were also provided. Results: From the pilot year to now,
participating courses grew from 3 to 18 and faculty
adopters from 3 to 32 (an increase from 6% to 63% of
all board appointed faculty). Question tagging evolved
from tagging to Bloom’s taxonomy only, to the addition
of programmatic outcomes (measurable abilities), PCOA
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sub-topics, and a few additional key performance indica-
tors (including calculation domains). Implications: Fac-
ulty development throughout the implementation of an
on-line testing tool lead to widespread acceptance. The
data provided by this technology supports the robust as-
sessment plan within our competency-driven curriculum.

Dual-Degree Opportunities in Pharmacy Pro-
grams. Dawn E. Havrda, The University of Tennessee.
Objective: With the changing job market, student phar-
macists want to differentiate themselves and participating
in dual-degree programs is an option. The objective of this
study was to assess the prevalence and type of dual-degree
opportunities in colleges/schools of pharmacy. Methods:
Information on dual-degree programs was obtained from
pharmacy program websites and cross-referenced with
the listed dual-degree offerings in PharmCAS profiles.
The number and type of dual-degree programs were cor-
related to pharmacy program characteristics, including
public/private university, presence of an academic health
center, when the program was established, and the pres-
ence of a branch campus. Results: Out of 141 pharmacy
schools, 101 (71.6%) had at least one dual-degree pro-
gram. Two or more dual-degree options were offered by
62 (61.4%) programs. Dual-MBA was the most frequent
(76.2%,n="77) followed by a dual-MPH (41.6%, n=42).
Greater options of dual-degree programs were signifi-
cantly associated with public universities (P=0.002), pro-
grams established prior to 1995 (P<<0.0001), an academic
health center (P<<0.0001), and the presence of a branch
campus (P=0.011).Public universities were more likely
to have the dual-PhD (P=0.004), and older programs
were more likely to have the dual-PhD (P=0.008),
MBA (P=0.004), and MPH (P=0.038). Implications:
Almost three-fourths of pharmacy programs have at least
one dual-degree program for their student pharmacists.
Addition of dual-degree opportunities affords students
opportunities to diversity their career path in a changing
job market.

Environmental Scan of Opioid-Related Activities
in Academic Pharmacy. Dorothy F. Farrell, American
Association of Colleges of Pharmacy, Jeffrey O. Ekoma,
American Association of Colleges of Pharmacy, Lynette
R. Bradley-Baker, American Association of Colleges of
Pharmacy, Thomas Maggio, American Association of
Colleges of Pharmacy, Jeftrey P. Bratberg, The Univer-
sity of Rhode Island, Andria F. Church, Palm Beach At-
lantic University, Sara E. Dugan, Northeast Ohio Medical
University, Thomas S. Franko, Wilkes University, Daniel
J. Ventricelli, University of the Sciences, Matt Cipriani,
American Association of Colleges of Pharmacy, Cynthia
P. Koh-Knox Sharp, Purdue University, Jilla Sabeti,
Western New England University, Otito F. Iwuchukwu,
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Fairleigh Dickinson University, Talia Puzantian, Keck
Graduate Institute. Objective: To draw a cohesive pic-
ture of the efforts of colleges and schools of pharmacy to
address the opioid overdose crisis. Methods: The Amer-
ican Association of Colleges of Pharmacy (AACP) cre-
ated and disseminated a survey to its institutional
members to obtain a detailed report of their opioid over-
dose crisis-related activities. The initial call for responses
was made in July 2018 through the AACP Connect mem-
ber portal and periodic reminders were sent through Sep-
tember 2018. AACP staff members reviewed submissions
and continuously developed and refined overarching cat-
egories and descriptive tags to code the submitted activ-
ities. A volunteer committee of content experts comprised
of members of the AACP Substance Use Disorder Special
Interest Group (SIG) helped develop the coding method-
ology, define categories and tags and followed-up with
non-responding colleges and schools. Each activity was
independently coded by two separate AACP staff mem-
bers. Duplicate activities were removed and discrep-
ancies in the coding process were resolved by consensus
among AACP staff members and SIG volunteers. Re-
sults: Survey responses represented 104 schools and
amounted to a total of 462 activities, which reduced to
398 following removal of duplicate and non-opioid-
focused submissions. Each activity was categorized as
Advocacy (4%), Education (65%), Service (23%), Prac-
tice (8%) or Research (22%) with 20% of activities
assigned to more than one category. A total of 59 tags
were defined to capture essential features of each activity.
Implications: Academic pharmacy is broadly addressing
the opioid overdose crisis in their communities. AACP
can support schools by increasing awareness of and sup-
port for their efforts among external stakeholders.
Helping Students Manage Stress During Final
Exams. Daniel J. Hansen, South Dakota State University,
Asha Hertler, South Dakota State University, Nathan
Bylander, South Dakota State University. Objective:
Evaluate the impact of a series of activities designed to
help pharmacy students manage their stress during final
exams. Methods: In Fall 2018, student services personnel
designed a series of activities centered around helping
students manage their stress during final exams. Activities
included a midweek mindful study hall, yoga, a Friday
finals refresh, and canine comforters. During the midweek
mindful study hall and Friday finals refresh, students were
given access to additional study space within the phar-
macy building, where mindfulness activities (e.g. board
games, arts and crafts, coloring) were set-up and snacks
were provided. A self-administered questionnaire survey
with a 7-point Likert scale was developed to examine
student perceptions after participating in the activities.
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Results: Twenty-six P1 and P2 students completed the
questionnaire. All of the students (100%) agreed or
strongly agreed with the statements: “I am glad that the
College offered this program as part of finals week”, “At-
tending this program helped improve my overall well-
being”, and “If offered, I would attend a similar program
in the future.” The majority of students agreed or strongly
agreed with the statements: “This program will help me
manage the stress associated with finals week” and “This
program helped me feel better prepared for finals week”,
96% and 65% respectively. Implications: Student re-
sponse to this program was positive, and results indicate
that it should be continued, and possibly even expanded,
in future semesters. This program could be used as a
model for other schools of pharmacy looking to provide
similar opportunities to their students.

Inclusive Excellence Through a Structured Co-
Curriculum at Texas A&M University Rangel College
of Pharmacy. Simi Gunaseelan, Texas A&M University,
Asim Abu-Baker, Texas A&M University, Debra L.
Wood, Texas A&M University, Maria Benavides, Texas
A&M University, Juan J. Bustamante, Texas A&M Uni-
versity, Indra K. Reddy, Texas A&M University. Objec-
tive: To promote inclusive excellence through a structured
co-curriculum. Methods: In accordance with ACPE’s
guidance on developing a purposeful co-curriculum in
PharmD programs, and congruent with the Rangel Col-
lege of Pharmacy’s mission to serve rural health and un-
derserved areas of South and Central Texas, the college
has transitioned from a service learning IPPE model to a
structured co-curricular program. The goal of this pro-
gram is to create a culture of excellence towards diversity
and inclusion while developing altruistic attitudes and
values amongst students. This design entails college-
approved clinical, interprofessional, non-clinical, and sim-
ulation activities. As a measure of excellence in diversity
and inclusion, the college has developed extensive com-
munity outreach opportunities for targeting the rural, under-
served and indigent populations of South and Central
Texas. Students are required to complete three co-curricular
activities during an academic year, including a required
clinical activity. Learning experiences are mapped to
CAPE educational outcomes and students’ complete reflec-
tions at the conclusion of their activities. Results: Since
2017, students have provided health services to approxi-
mately 5,760 members of the local and rural communities
in the form of health and wellness screenings (4,009 hours),
immunization clinics (741 hours), patient education ses-
sions (1,025 hours), and camps for special needs (286
hours). Students have also participated in university-
wide annual student-led interprofessional Disaster
Day simulations for 538 hours. Implications: Through
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intentional co-curricular initiatives targeting diversity
and inclusion, the college has defined excellence by pro-
viding ongoing services in concert with other health pro-
fessions to underserved, diverse populations in multiple
regions of Texas while enhancing students’ competen-
cies and professional growth.

Measuring the Overall Wellbeing of Pharmacy
Students. Daniel J. Hansen, South Dakota State Univer-
sity, James R. Clem, South Dakota State University,
Omathanu P. Perumal, South Dakota State University,
Jeremy Daniel, South Dakota State University, Asha Hertler,
South Dakota State University, Teresa M. Seefeldt, South
Dakota State University. Objective: To measure the
overall wellbeing of students in a Pharm.D. program.
Methods: As part of the design process of a wellness plan
for students enrolled in a Pharm.D. program, college per-
sonnel designed a survey aimed to obtain a baseline as-
sessment of their overall wellbeing. The survey asked a
variety of quantitative and qualitative questions and was
sent via email to all students. A portion of the quantitative
questions measured the degree to which students agreed
with a series of statements (7-point Likert scale). A chi-
square test was used to evaluate differences between the
number students who selected an agree-based response
versus non-agree amongst the classes (P1-P4). Results:
The response rate was relatively strong (Overall — 50%,
Pl — 59.8%, P2 — 47.4%, P3 — 42.9%, P4 — 49.4%).
Amongst the fourteen questions analyzed, there was a
significant difference in the number of students who
agreed with the statement “I feel comfortable approach-
ing college faculty or staff if I am concerned about a
classmate’s wellbeing” and ““I feel comfortable approach-
ing college faculty and staff if I am concerned about a
classmate’s mental health” (P-Value 0.048 and 0.029, re-
spectively). In addition, there was a significant difference
inhow many P1 and P2 students agreed with the statement
“I would attend counseling myself” versus P3 and P4
students (P-Value 0.006), with P3 and P4 students being
more likely to agree with the statement. Implications:
The results of this baseline survey will help inform col-
lege personnel as they develop an overall wellness pro-
gram for students in the Pharm.D. program.

Medina’s Key Elements of Active Learning as
Framework for Faculty Self and Needs Assessment
of Preparedness. Elaine L. Demps, Texas A&M Univer-
sity, Charlotte A. Farris, Texas A&M University, Merlyn
Joseph, Texas A&M University, Mardoqueo Martinez,
Texas A&M University, Jose Hernandez, Texas A&M
University. Objective: Active learning (AL) is continu-
ally being emphasized and implemented in the pharmacy
curriculum. The objective of this study was to conduct a
faculty self and needs assessment to determine the extent
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to which our faculty perceived they already carried out
AL and to gather their perceptions on how prepared they
felt to implement effective AL across the P1 curriculum.
Methods: A 19-question survey was administered in July
2017 to all 50 college faculty. For validity, when design-
ing the survey, Medina’s set of four key elements of ef-
fective AL was adopted as the theoretical framework. For
reliability, the draft survey questions were reviewed mul-
tiple times and revised accordingly. Texas A&M Univer-
sity Institutional Review Board determined this study did
not involve human subjects. Results: Thirty-five faculty
members, 70%, completed the survey in full. Majority of
the faculty perceived that they carried out three of the four
key elements during lectures: activate prior knowledge
(74%), involve majority of students (89%), and provide
feedback (91%). However, only 37% stated they pro-
moted metacognition, another key element. Moreover,
based on the analyses of the qualitative responses, faculty
appeared to have misconceptions about what activities
constitute the key AL elements. Barriers to incorporating
AL thatemerged as themes include: lack of student buy-in
and lack of faculty know-how. Implications: Although
most faculty indicated they integrated AL in their teach-
ing, misconceptions identified indicates the need for ex-
tensive faculty development to define and model key
elements of AL. Student development on the benefits of
AL is also needed.

Novel Design of an Efficient Process for Meaning-
ful Student Reflections and Feedback. Lisa Finn, Uni-
versity of Maryland, Lisa Lebovitz, University of
Maryland. Objective: To devise an efficient and effective
process to develop students’ affective domains that meets
accreditation standards and elicits impactful data, without
overburdening students or faculty. Methods: Pharmacy
students are required to submit a Plan of Study (PoS) each
semester. A faculty advisor then reviews the PoS and pro-
vides feedback and approval. The PoS includes quantita-
tive and qualitative questions on career preparedness,
involvement and leadership in organizations, stress level
and workload. Students are also prompted to briefly re-
flect on meaningful recent experiences related to problem
solving, communication, patient advocacy, interprofes-
sional teamwork, leadership and professionalism. Fi-
nally, students develop future goals and action steps.
Results: Students develop self-awareness and habits of
lifelong learning. Faculty advisors meet regularly in small
groups and individually to review their advisees’ experi-
ences, stress, workload, career prep, and involvement;
any student in crisis can be referred for intervention and
support. Administrators monitor these class cohort data,
and use it to demonstrate compliance with ACPE Stan-
dards 3 and 4. Findings include: 88% of P1-P3 students
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belong to at least one organization and almost half belong
to 3 or more; one-third hold leadership positions. Over
50% of P3s attended career planning events last spring;
25% of Pls reported unmanageably high stress levels.
Implications: This approach is an efficient use of time
for both students and faculty compared to requiring for-
mal reflective assignments, which can be a disincentive to
student participation. Faculty are able to focus on engag-
ing in their advisees’ progress and personal growth in-
stead of grading them.

Participant Perceptions of the Aggie Student
Pharmacists Initiative for Recruitment|/Retention
and Education (ASPIR2E) Pre-Matriculation Pro-
gram. Elaine L. Demps, Texas A&M University, Amanda
Galindo, Texas A&M University, Amanda Galvan, Texas
A&M University, Simi Gunaseelan, Texas A&M Univer-
sity. Objective: Once recruited, retaining a diverse stu-
dent body is instrumental in enhancing the learning
experience for all students as well as achieving racial/
ethnic concordance between the future pharmacist and
his/her patients for improved patient care outcomes.
The ASPIR2E Pre-Matriculation Program (PMP) in sum-
mer 2018 was a 6-week, face-to-face and online, grant-
funded initiative to retain underrepresented minority
(URM) students. The objectives of this study were to un-
derstand the student perceptions of the PMP: motivations
for applying; the program’s effectiveness in enhancing
the participants’ transition to the P1 year; and areas
of improvement. A separate study for determining the
academic effectiveness of the PMP was conducted.
Methods: Twenty-four Class of 2022 members were se-
lected to participate. Week 1 was on campus with housing
and food. Weeks 2-5 were online. Week 6 was on campus
but without housing. Participants were guided by—and
interacted with—faculty, staff, and peer mentors. Student
perceptions were collected through pre/post PMP surveys
and pre/post PMP focus groups. Texas A&M Institutional
Review Board determined this study was not human sub-
jects research. Results: Twenty-three participants com-
pleted the program. The most common theme for
applying was to be successful in the PharmD curriculum;
the PMP was viewed as an effective vehicle. Peer relation-
ships formed was the most important factor in transition-
ing well to the first year. Suggested areas of improvement
included content scope/emphases and instructional strat-
egies employed. Implications: The PMP participants
matriculated with a strong sense of belonging and an
established network of peers, peer mentors, and faculty—
social factors that enhance retention.

Prevalence of Depression and Anxiety Symptoms
Among Student Pharmacists. Andrew Smith, Samford
University, Renee M. DeHart, Samford University,


http://www.ajpe.org

Downloaded from http://www.ajpe.org by guest on January 8, 2020. © 2019 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2019; 83 (5) Article 7654.

Rachel M. Slaton, Samford University, Katherine Smith,
Samford University. Objective: The primary objective of
this study was to quantify the presence of depression and
anxiety symptoms among first through fourth year student
pharmacists. Secondary objectives were to identify stu-
dent subsets who reported these symptoms most and
quantify use of university counseling services. Methods:
This was a single center cross-sectional study among 474
students. After obtaining Institutional Review Board ap-
proval, the Patient Health Questionnaire-9 (PHQ-9, for
depression) and the General Anxiety Disorder-7 scale
were administered via an anonymous electronic survey
over a three-week period in fall 2018. Results: Two hun-
dred fifty-five students completed the study (53.8% re-
sponse rate). The majority were white females between
22 and 25 years of age. Of responders, 40% had symptoms
of at least moderate depression and 41% had symptoms of
at least moderate anxiety. Female students reported sta-
tistically more anxiety than males. Other demographics
examined (age, race, having children) were not associated
with differences in depression or anxiety symptoms.
Overall use of university counseling services was very
low among these students. Implications: Whether it be
due to counselor availability, campus geography, or gen-
eral reluctance to seek help, use of our university coun-
seling center was infrequent relative to student reported
symptoms. Further steps need to be taken to ensure the
mental health of our future pharmacists. As a result of this
study, several new mental health initiatives have been
undertaken within the program, including suicide aware-
ness training for faculty and optional weekly small group
discussions for students within the school, among others.

Student Professional Development Program’s Ef-
fects on Student Self-Efficacy in Learning. Russell T.
Attridge, University of the Incarnate Word, Bethany
Kalich, University of the Incarnate Word. Objective:
Evaluate a professional development program’s effect
on student self-efficacy in learning. Methods: A struc-
tured educational session on evidence-based strategies for
effective learning (i.e., spaced practice, interleaving, re-
trieval practice, elaboration, concrete examples, dual cod-
ing) was provided to second-year student pharmacists as a
part of a professional development program in fall 2018.
The Student Self-Efficacy (SSE) Scale, a validated, 10-
item, 4-point Likert scale survey, was used to assess SSE
pre- and post-intervention in four domains: academic per-
formance, skill and knowledge development, social in-
teraction with faculty, and coping with academic stress.
Matched responses were assessed using two-sided paired
t-tests. Results: Among 71 student pharmacists surveyed,
65 (91.5%) completed the survey and consented to study
inclusion. Post-semester (vs. pre-) surveys demonstrated
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numerical declines in SSE scores for all 10 items, indi-
cating a decline in learning confidence. Statistically sig-
nificant declines were noted for learning capability over
time (3.67 vs 3.31, p<<0.001), efforts to achieve academic
goals (3.69 vs 3.49, p=0.008), staying motivated (3.28 vs
3.06, p=0.047) and ability to be successful despite doubts
by others (3.62 vs 3.40, p=0.034). Implications: Phar-
macy programs are expected to facilitate student personal
and professional growth. An educational session on cog-
nitive learning strategies did not appear to facilitate
improvements in student self-efficacy in learning. Unac-
counted confounders may have affected our results, in-
cluding not accounting for the natural progression in
course difficulty and not evaluating student application
of learning strategies. Continued efforts to evaluate and
improve student self-efficacy in learning are being devel-
oped as a result of these data.

Student Professional Development Program’s Ef-
fects on Student Self-Efficacy in Receiving Feedback.
Russell T. Attridge, University of the Incarnate Word,
Bethany Kalich, University of the Incarnate Word. Ob-
jective: Evaluate a professional development program’s
effect on student self-efficacy in receiving feedback.
Methods: A structured educational session on feedback,
followed by increased efforts to strengthen feedback
quality, was provided to second-year student pharmacists
as a part of a professional development program in fall
2018. The Feedback Orientation Scale (FOS), a validated,
20-item, 5-point Likert scale was administered pre- and
post-semester to assess self-efficacy in feedback among
four domains: utility, accountability, social awareness
and feedback self-efficacy. Matched responses were
assessed using two-sided paired t-tests. Results: Among
68 student pharmacists surveyed, 65 (95.6%) completed
the survey and consented to study inclusion. Post-semester
(vs. pre-) surveys demonstrated numeric improvement in
15 of 20 (75%) items related to feedback self-efficacy in
the FOS. Statistically significant improvements were
noted in the utility and accountability domains, including
increased agreement with “feedback contributes to my
success” (4.48 vs 4.28, p=0.047) and “it is my responsi-
bility to apply feedback to improve my performance”
(4.55 vs 4.32, p=0.006). No responses on the FOS post-
survey had statistically-significant decreases in student
self-efficacy. Implications: Pharmacy programs are ex-
pected to facilitate student personal and professional
growth necessary to demonstrate self-awareness, leader-
ship, innovation, entrepreneurship and professionalism.
This professional development activity led to modest im-
provements in self-efficacy related to receiving feedback
in some aspects of the utility and accountability domains.
We believe the faculty and student development efforts
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related to this may improve student outcomes beyond the
scope of this project, and additional efforts deserve ex-
ploration to facilitate widespread development among
each feedback domain.

The Impact of an Individualized Early Interven-
tion System on Student Learning in a Competency-
Driven Curriculum. Laura A. Mandos, University of
the Sciences, Suzanne Carbonaro, University of the Sci-
ences, Karen J. Tietze, University of the Sciences, Lisa
Charneski, University of the Sciences. Objective: To de-
scribe the implementation of an early intervention system
and its impact on student achievement and progression in
a competency-driven curriculum Methods: In conjunc-
tion with a new, competency-driven doctor of pharmacy
curriculum implemented in Fall 2018, the Philadelphia
College of Pharmacy at University of the Sciences
designed a Learning Support program to provide a struc-
tured process for student referrals and intervention. Based
on research of existing medical school programs, Learn-
ing Support is designed to develop competencies and pro-
mote student success. Relying on early intervention and
individualized assessments, the program utilizes action-
able data, academic coaching, and faculty mentor teams
to identify and address the needs of students in, or trend-
ing toward, academic difficulty. Learning Support trig-
gers when students receive <70% on major assessments
within a module. Additionally, a formal process was
designed to support students who failed to meet progres-
sion standards at the conclusion of a module. The faculty/
student referral process supports students with non-grade
related issues, such as professionalism. Results: Fall
2018 data reveal (1) an increase in the proportion of P1
students on the Dean’s List; (2) decrease in the proportion
of P1 students failing to progress to the spring semester;
and (3) decrease in the proportion of P1 students entering
program probation when compared to cohorts from the
previous 5 years. Implications: Learning Support advan-
tages include assisting students with issues early and in
real-time. More students are able to stay with their cohort
and progress to the next semester. However, the program
does require designated resources, coordination with
stakeholders, and specific timelines.

Understanding the Motivators of Pharmacy Stu-
dents Pursuing a Pathway to Rural Pharmacy Prac-
tice. Stephanie N. Kiser, University of North Carolina at
Chapel Hill, Antonio Bush, University of North Carolina
at Chapel Hill, Minnie McMillian, University of North
Carolina at Chapel Hill, Anna Gross, University of North
Carolina at Chapel Hill, Dzidzai Muyengwa, University
of North Carolina at Chapel Hill. Objective: It is well
understood that rural communities experience health
provider shortages, and most literature addressing this
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workforce need focuses on physicians. To broaden un-
derstanding of recruitment and retention efforts for future
rural pharmacists, this study explores perceptions and key
motivators of pharmacy students who have chosen to par-
ticipate in a Rural Pharmacy Health Certificate (RPHC)
program and pursue pathways to rural practice. Methods:
Nineteen newly admitted RPHC students participated in
30-minute research interviews structured with key ques-
tions concerning motivation to pursue the program,
RPHC’s impact on personal and professional goals,
health disparities knowledge in rural settings, and per-
ceived qualities needed to be a successful pharmacist in
a rural setting. Interviews were transcribed verbatim.
Multiple coders used several rounds of open coding to
develop a codebook and identify themes. Trustworthiness
procedures included consensus building and analytic
memos to promote reflexivity. Results: Several themes
were identified: Students’ growing up and volunteering
and/or working in a rural community led them to a “heart
for service” and pursuing the RPHC. Students expressed
knowledge of two distinct disparities in rural areas: pa-
tients’ access to care and health literacy. Students per-
ceived key qualities of a successful rural pharmacist
were being a learner of and invested in the community.
Implications: Many schools of pharmacy are making
efforts to address workforce needs in rural settings and
improve the health of rural communities. The data col-
lected in this study could influence the design of recruit-
ment and admission efforts to align with student
motivators and be incorporated into curricular consider-
ations for rural practice.

Using a Modified Delphi Technique to Determine
Faculty Priorities and Facilitate Faculty Satisfaction.
Catherine J. Cone, Roseman University of Health Sci-
ences, Elizabeth J. Unni, Roseman University of Health
Sciences. Objective: The objective of this study is to de-
scribe a qualitative, iterative approach using a modified
Delphi technique to achieve consensus on faculty priori-
ties that facilitate faculty satisfaction and uncover areas of
pride that recognize achievement and promote faculty
morale. Methods: The Roseman University College of
Pharmacy (RUCOP) Assessment Committee used a mod-
ified Delphi technique to gather information and form
consensus regarding facilitators of faculty satisfaction.
Round 1 of the Delphi technique used an open-ended
questionnaire asking faculty to list three priorities to im-
prove faculty satisfaction and one source of pride. The
results from this round were analyzed qualitatively to
generate themes. Round 2 of the Delphi technique re-
quired faculty to rank order the themes to establish prior-
ities. Round 3 was an open forum for faculty discussion to
achieve final consensus. Results: Seventy-eight percent
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of the faculty participated in Round 1 and 83% partici-
pated in Round 2. By Round 3, faculty were able toreach a
consensus for three priorities for RUCOP and three for the
University. Priorities identified for RUCOP included
workload, recruitment and professional development.
Priorities for the University included salary, benefits
and money for professional development. Implications:
The Delphi Technique promoted proactive engagement
from the faculty to determine their priorities for job sat-
isfaction and establish goals for pharmacy administration.
While providing anonymity, the holistic process allowed
faculty to rank priorities from all respondents to achieve
final consensus, in addition to giving them an opportunity
to self-reflect on their work environment.

Using Signature Projects, Co-Curricular Tran-
scripts, and Reflective Journal Writing to Track Prog-
ress to Programmatic Outcomes. Jeremy A. Hughes,
California Health Sciences University, David G. Fuentes,
California Health Sciences University, Ahmd Azab, Cal-
ifornia Health Sciences University, Will Ofstad, Califor-
nia Health Sciences University, Miriam Ansong,
California Health Sciences University, Macie Luallen,
California Health Sciences University. Objective: To de-
velop and implement a centralized method of document-
ing and assessing student participation in co-curricular
activities, interprofessional education (IPE), as well as
to track student development in professionalism and af-
fective domains. Methods: Development of a portfolio
system was initiated in response to a need for improved
documentation of student activities and progress towards
meeting global learning outcomes (GLOs). Project aims
were to intentionally document IPE and co-curricular ac-
tivities and to assess student development in GLOs and
affective domains across the program. Students, faculty
mentors, and other stakeholders were identified, and de-
sired outcomes were determined for each group. A liter-
ature search was done to aid in developing a program
definition of co-curriculum and in developing a categor-
ical system of activity types, as well as to identify systems
for reflective journal writing (RJW).Platforms, program
operations, and assessment methods evaluated. Results:
Student portfolios were developed and implemented that
include signature projects, discussion boards, student-
logged co-curricular events, and RJW. The PIE-RECAP
model was utilized to capture student self-reflections,
which were linked to ACPE Standards 1 through 4. In-
formation is housed in Learning Management Software,
and available to students and faculty for mentorship dis-
cussions. The process was implemented simultaneously
across cohorts with trainings given during Orientation
and mid-semester and a debriefing after assignment com-
pletion. Implications: Professionalism blogs, RJW, co-
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curricular transcripts, discussion boards, and signature
projects can be used to assess student growth in GLOs
and CAPEDomains, and can be used by to measure stu-
dent participation in IPE and co-curricular activities.
Will Increased Co-Curricular Activity Lead to
Stronger Professional Engagement? Benjamin D.
Aronson, Ohio Northern University, Kelly M. Shields,
Ohio Northern University, Kristin K. Janke, University
of Minnesota. Objective: To explore the relationship be-
tween co-curricular experiences and professional engage-
ment. Methods: Students enrolled in a 0-6 direct-entry
PharmD program completed a survey assessing co-
curricular experiences and professional engagement.
Co-curricular experiences included student organizations
(school-related and professional), leadership experiences,
“high impact practices” (i.e., study abroad, research), and
pharmacy employment. Professional engagement was
measured using a modified Student Pharmacist Inventory
of Professional Engagement (S-PIPE). Mann-Whitney U
tests were used to compare engagement across experi-
ences. Results: A total of 669 students participated
(92.7% response rate). Students with pharmacy work ex-
perience had significantly higher professional engage-
ment than those without (p < .001). No differences in
engagement were detected across those with leadership
experience or participating in high impact practices. Out
of 31 possible types of organizations, differences in en-
gagement were only found for five. Students participat-
ing in university-wide service organizations (p = .017),
college committees (p = .029), pharmacy student gover-
nance (p = .005), Phi Lambda Sigma (p = .016), and the
National Community Pharmacists Association (p <.001)
had higher engagement scores compared to those who were
not. Implications: In this study, organizational member-
ship and specific activities were not broadly associated
with higher professional engagement. Consistent with
prior literature, these findings indicate that not all co-
curricular experiences will automatically lead to engage-
ment. However, experiences focused on serving others (e.g.
community, college, profession) and connecting with the
profession (i.e., pharmacy employment) were associated
with higher engagement. In creating engagement, the char-
acteristics of the co-curricular activities appear to matter.

Theoretical Models

After the Crisis is Managed: Exploring the Well-
being of Student and Academic Affairs Leadership.
Cherokee Layson-Wolf, University of Maryland, Shannon
R. Tucker, University of Maryland, Andrew Coop, Uni-
versity of Maryland. Objective: Be it academic perfor-
mance, allegations of cheating, professionalism, mental
health, Title IX, probation, or dismissal, there is always
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the prospect of a difficult discussion in the life of student
and academic affairs leadership. But how do we support
new and existing leadership responsible for these difficult
discussions with sometimes long-lasting consequences?
This case study examines the informal and formal orga-
nizational structures and wellness practices that support
new and experienced leaders who are responsible for han-
dling crisis on a day-to-day basis. Methods: This case
study explores and contrasts the experience of Student
Affairs and Academic Affairs Associate Deans at the Uni-
versity of Maryland identifying practices and support
structures that support wellbeing and prevent burnout in
critical leadership positions. This retrospective explora-
tion of the leadership transition process includes key fac-
tors that would have improved onboarding was reviewed.
Results: The major theme of dealing with difficult stu-
dent issues in student and academic affairs is open com-
munication. The associate deans of both offices are able
to accomplish this due to their physical location and
regular check-ins. Prior working experience as faculty
assisted with transitions of new leadership, and on-
boarding training during transitions was key in readiness
for responsibilities. Implications: We believe that the
close working relationship between the leaders in the
academic affairs and student affairs office has been key
in handling student issues efficiently. An evaluation of
how well these two offices work together in other insti-
tutions may be warranted to determine areas of strengths
and improvement.

Creating a Legacy of Student Success in a Team
Based Learning Curriculum. David B. Romerill, The
University of Texas at Tyler, Bradley J. Brazill, The Uni-
versity of Texas at Tyler, Rahmat M. Talukder, The Uni-
versity of Texas at Tyler, Kathleen A. Snella, The
University of Texas at Tyler, Lane J. Brunner, The Uni-
versity of Texas at Tyler. Objective: The program was
developed to promote student retention through academic
success and professional engagement. Methods: The Of-
fices of Student Affairs and Academic Affairs collabo-
rated with the Departments of Pharmaceutical Sciences
and Clinical Sciences to each target one of 4 key domains
across the curriculum in order to promote student suc-
cess: study and communications skills (Student Affairs),
self-assessment of progress in knowledge acquisition
(Academic Affairs), and development of writing (Clinical
Sciences) and math skills (Pharmaceutical Sciences) to
improve academic performance within the PharmD cur-
riculum. The domains were chosen to foster individual
student confidence functioning within a team to solve
problems, to resolve interpersonal conflicts, and to take
responsibility for personal development through self-as-
sessment and reflection. Results: The class of 2023 will
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be the first to participate in pre-matriculation program-
ming (establishing baseline knowledge deficits, develop-
ing study and communications skills). Self-assessment of
knowledge acquisition and development of writing and
math skills were introduced to current students during the
Spring 2019 semester. Progressive communication skill
development is planned for successive semesters of the
didactic curriculum. Comparisons of student retention,
academic performance indicators, with student, faculty
and preceptor surveys will be used to report effects. Im-
plications: Providing appropriate tools from the outset to
promote success in a team-based learning environment
will build student confidence that, with time and rein-
forcement, will increase engagement and retention.
Describing an Admissions Session Model and Ac-
tivity that Sets a Psychological Contract. David G.
Fuentes, California Health Sciences University, Jeremy
Hughes, California Health Sciences University, Yuqin
Hu, California Health Sciences University, Lianjie
Xiong, California Health Sciences University, Macie
Luallen, California Health Sciences University, Leslie
Williams, California Health Sciences University, Hope
Lemons, California Health Sciences University, Jeanette
Munn, California Health Sciences University. Objective:
Students applying to pharmacy school need to start think-
ing about joining an organization for the next few years of
their lives. Students need to know their own values and
consider their educational environment and specific
wants and needs as a learner. Herein, we describe a model
and activity that primes students to experience our curric-
ulum, and how they will be learning in our program, all on
the day of their admissions interview. Methods: Faculty
members facilitate sessions on headache and acute coro-
nary syndrome pharmacotherapy and walk students
through the Michaelson Team-Based Learning (TBL)
model during admissions days. Activities include an in-
dividual and team readiness assessment, and various ex-
amples of the active learning strategies incorporated in
our teaching across the curriculum. Results: PharmD
Candidate applicants (n=93) were all able to engage in
a team-based learning activity and it helped them under-
stand and experience the program in its most authentic
form to ensure that students’ expectations are aligned with
TBL methodology and that a psychological contract is
made more explicit to our pharmacy school applicants.
Implications: Having an authentic approach to admis-
sions and sharing with students the reality of our pro-
gram’s structure can help students prepare for, and
transition into, our curriculum. Applicant to deposit con-
version rates have increased to 77% from 56% before the
TBL session was added. Other programs may be inspired
by this model to highlight their unique differentiators and
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present them to students as they seek to draw in students
who fit most in their organizational culture.

Development, Implementation and Assessment of
a Co-Curriculum in a New Accelerated Pharmacy
Program. Sandra B. Caballero, Larkin University, Lynne
Arric, Larkin University, Kathleen Jodoin, Larkin Uni-
versity, Kenneth C. Jackson, Larkin University. Objec-
tive: Larkin University College of Pharmacy developed
and implemented a comprehensive co-curriculum pro-
gram to promote the development of a more holistic phar-
macist practitioner. The development, implementation,
and assessment of the co-curriculum is described.
Methods: The co-curriculum is monitored through Pro-
fessional Development Units (PDUs), which are housed
in an electronic portfolio. Students are first introduced to
the PDUs during their first course in the program. Stu-
dents complete a career pathway assessment, 3-5 life-long
SMART goals, and a leadership inventory. With that in-
formation, students develop 3-5 life-long professional
goals, and an action plan for areas of professional devel-
opment. In accordance with the action plan, students self-
identify PDU activities and program learning outcomes
(PLOs) that support personal and professional develop-
ment. Upon completion of the PDU, students complete a
reflection to identify how the activity relates to profes-
sional goals. This reflection is reviewed by their faculty
advisor. Results: The co-curriculum was completed by
the inaugural class during the first two years of the pro-
gram. Assessment of the co-curriculum identified the
need to create activities related to interprofessional col-
laboration and innovation/entrepreneurship. The assess-
ment of the co-curriculum also identified the need for
improved documentation and training of faculty and stu-
dents on mapping to appropriate PLOs. Implications:
The co-curriculum established at Larkin provides strate-
gies for consideration by other programs related to imple-
mentation including approaches for assessment to
identify areas for improvement.

Early Identification and Intervention of Students
Who Struggle with Verbal and Written Literacy.
Merideth Hoagland, Cedarville University, Jeffrey A.
Bates, Cedarville University, Nathanael Smith, Cedar-
ville University, Aleda M. Chen, Cedarville University,
Rachel Stevenson, Cedarville University. Objective:
Some students may face challenges with graduate-level
reading comprehension and writing skills, particularly in
certain active learning pedagogies such as team-based
learning or peer instruction that require significant pre-
reading. The objective of this study is to determine the
perceived utility of a reading/writing test and subsequent
intervention for first professional year student pharma-
cists (P1s). Methods: An academic literacy test (speaking/
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writing) was developed using fall P1 materials with a
linguistics faculty member with expertise in literacy as-
sessment. After pilot testing and adjustments with non-P1
students, the final test was administered to all P1 students
by trained facilitators. Students at risk were identified,
met with individually to debrief on the assessment, and
were offered a year-long, one-on-one tutoring program
with a trained staff member. P1 faculty participated in an
end-of-semester focus group session with pre-specified
guiding questions on whether the assessment correctly
identified students with literacy issues and the impact of
the intervention. Content analysis was performed on the
data. Results: A total of 13 students were identified as at-
risk through the assessment. Since tutoring was optional,
8 students met at least once and 2 students met weekly.
Faculty from the focus group 1) stated that the assessment
accurately identified students who struggled with literacy
components and 2) expressed a wish for earlier identifi-
cation of students with required instead of optional tutor-
ing. Implications: Faculty perceived the tool accurately
identified students, but the timing and the volunteer nature
of the tutoring limited the success of the intervention.
Structured Lunchtime Co-Curricular Program-
ming to Improve Student Progress Towards Affective
Domains and Global Learning Outcomes. Jeremy A.
Hughes, California Health Sciences University, Macie
Luallen, California Health Sciences University, David
G. Fuentes, California Health Sciences University, Ahmd
Azab, California Health Sciences University, Will
Ofstad, California Health Sciences University, Miriam
Ansong, California Health Sciences University, Jonathan
Velez, California Health Sciences University, Wendy
Duncan, California Health Sciences University. Objec-
tive: To develop and implement a structured program that
allows students to participate in a robust and varied co-
curriculum during the traditional school day of 9-5.
Methods: Development of a lunch time co-curriculum
was initiated in response to the need for additional struc-
tured and unstructured co-curricular activities in concert
with existing course schedules. Project aims were to
schedule and structure programming to enhance student
progress towards global learning outcomes and to kindle
growth in students’ affective domains. Students, faculty,
the Registrar, and other stakeholders were identified, and
desired outcomes were determined for each group. A lit-
erature search was done to aid in developing core co-
curricular elements that should be included. Platforms,
program operations, and assessment methods were eval-
uated. Results: A lunch time co-curriculum program was
developed and implemented by the office of student af-
fairs, across all cohorts simultaneously. Overviews of the
co-curriculum were presented during Orientation and
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program updates. Required elements included workshops
on professionalism, ethical decision making, moral
agency, APPE readiness, and cultural competency train-
ing. Optional sessions included a weekly speaker series,
dedicated time for student organizations, and career de-
velopment programming. Structure and content were pro-
vided by creating co-curricular portals within a learning
management system and an e-portfolio was developed to
capture student self-reflections, which were linked to
ACPE Standards 1 through 4. Implications: A structured
lunch time co-curriculum can be utilized to enhance stu-
dents’ development in CAPE Outcomes, affective do-
mains, and growth towards Global Learning Outcomes.

BIOLOGICAL SCIENCES
Completed Research

A New HPLC Method for the Determination of
Levodopa in Human Plasma; a Human Pharmacoki-
netics Study. Fawzy A. Elbarbry, Pacific University Ore-
gon, Van Nguyen, Pacific University, Alan Mirka, Pacific
University, Heather Zwickey, National University of Nat-
ural Medicine, Richard Rosenbaum, Legacy Health. Ob-
jective: The purpose of this study is to develop and
validatea simple, inexpensive, sensitive, and accurate
HPLC-UV method for the quantification of L-Dopa in
low volumes of human plasma. Moreover, the method is
applied to study the pharmacokinetics of L-Dopa in Par-
kinson’s patients and to investigate the potential effect of
ketogenic diet on L-Dopa’s pharmacokinetics. Methods:
The method involves a simple protein precipitation pro-
cedure to extract both L-Dopa and methyldopa, the in-
ternal standard. The chromatographic analysis was
achieved on a Shimadzu LC 20A HPLC system equipped
with a Zorbax Eclipse XDB C18 column and an isocratic
mobile phase consisted of 20 mM KH2PO4 (pH 2.5) and
methanol HPLC grade (95:5, v/v) run at a flow rate of 1
ml/min for 10 minutes. The UV detection wavelength was
set at 30 nm. Results: The method exhibited good linear-
ity (R2 > 0.999) over the assayed concentration range
(0.1-10 yg/mL) and demonstrated good intra-day and
inter-day precision and accuracy (relative standard devi-
ations and the deviation from predicted values were less
than 15%). This method was also successfully applied for
studying the potential effect of ketogenic diet on the phar-
macokinetics of L-Dopa in Parkinson’s patients. Implica-
tions: Our data analysis indicates that ketogenic diet does
not significantly affect the pharmacokinetics of L-Dopa

A Qualitative Study of Evaluating Pharmacy Fac-
ulty Perceptions on Empathy in Education. Yuan Zhao,
Sullivan University, Lynn Z. Fuller, Sullivan University,
Kimberly K. Daugherty, Sullivan University. Objective:
Faculty attitude and demeanor in the classroom could
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have a profound effect on students. Currently, there have
been no studies undertaken to evaluate the empathetic
capacity of faculty, especially those who teach in health
care professional programs. Our study aimed to evaluate
pharmacy faculty perceptions on empathy in an educa-
tional setting. Methods: A qualitative research approach
was utilized for this study. Semi-structured interviews
were conducted for ten faculty members randomly se-
lected from the Pharmaceutical Sciences Department
and the Clinical and Administrative Science Department.
All interviews were transcribed, and an interpretive phe-
nomenological approach was used to describe, code, and
analyze the experiences. Emergent themes from all data
sources informed the findings about the faculty percep-
tions on the role of empathy in education. Results: Fac-
ulty had a consensus on the role of empathy in education
and believed it is important for building relationships with
students and can enhance student learning. Most faculty
believed that while empathy is an innate ability, it can,
however, be developed through life experiences and train-
ing. Major challenges of being empathetic in an educa-
tional environment include knowing when to draw a line
between empathy and fairness to all students, holding all
students to the same educational standards, and dealing
with time constraints. Implications: Empathy is a critical
skill and characteristic for health care profession educa-
tors to have. Based on the results, empathy training mod-
ules may be helpful to improve faculty’s empathy level.
Biological Therapy in Imnmune-Mediated Inflam-
matory Diseases: A Comparative Analysis and Mar-
ket Trend Forecast. Chi Phan, Roseman University of
Health Sciences, Manas Mandal, Roseman University of
Health Sciences. Objective: To determine the current
market value and projected potential market share of
TNF-a -targeting biologicals in autoimmune disease(s)
affecting US and global population. Methods: Immune-
mediated inflammatory diseases (IMIDs) are char-
acterized by over-expressed inflammatory cytokines.
Incidences of rheumatoid arthritis (RA) in US and globally,
total market and comparative value of Tumor necrosis
factor alpha (TNF-«a)-targeting biologicals’ with predic-
tive future market trends were analyzed. Patients, cost of
treatment and market value/share of each biological were
calculated using available/ published data. Regression
analysis and time series forecasting methods projected
the potential and continuous market value based on Py-
thon Platform. Compound annual growth rate (CAGR)
with future projection was calculated based on market
reports. Results: RA affects ~1% of the global and
~0.6% of the US adult population with a predictive in-
crease in patients globally and in US. TNF-a-targeting
biologicals Humira®, Enbrel® and Remicade® are the
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major drugs with Humira® enjoying the largest market
share (45.6% in 2017). Globally, total anti-TNF-« drug
sales for all inflammatory diseases increased consistently
between years 2013-2017 with continued predictive in-
crease thru 2025. CAGR of global and US TNF-« inhib-
itor market was ~6.4% (years 2013-2017), with a
predictive CAGR of 7.1% globally (years 2018-2023).
Implications: Biological drug treatment for IMIDs are
increasing with TNF-« targeting Humira® capturing the
largest market share with predicted further future growth.
A comprehensive analysis of patient information, cost of
treatment, current market share and future trend of the
TNF-a -targeting biologicals may help formulate policies
and also design a biological therapeutics course for in-
terdisciplinary education.

Bridging the Great Divide: Survey of Activities
That Orient Non-Pharmacist Faculty to the Pharmacy
Profession. Sigrid C. Roberts, Pacific University Oregon,
Kimberly K. Daugherty, Sullivan University, Margarita
V. DiVall, Northeastern University, Jennifer Lamberts,
Ferris State University, Jeremy W. Vandiver, University
of Wyoming, Lisa Lebovitz, University of Maryland. Ob-
jective: To collect information on activities geared to
orient non-practice faculty to the pharmacy profession,
and to determine the outcomes of such activities and in-
dividual perceptions of their importance. Methods: We
deployed an IRB-exempt survey through the AACP Con-
nect Council of Deans and Council of Faculty communi-
ties. Respondents were asked to describe the importance
and primary purpose of activities, identify outcomes, rank
effectiveness, and provide examples. Rankings, selec-
tions from drop-down menus, and comment-based ques-
tions were administered. Results: Total respondents were
158 individuals from 90 colleges and schools of phar-
macy; 61% represented the pharmacy practice discipline
and 54% held no administrative role. The majority (82%)
reported that it was extremely or very important to orient
non-practice faculty to the profession. More than half
(52%) reported that the primary reason to support this
orientation was “to improve effectiveness of PharmD stu-
dents’ ability to apply central principles of science to
practice,” and 92% felt that fostering collegial relation-
ships within and across academic units, disciplines, and
professions was at least moderately important. Various
intentional activities were reported as fostering this ori-
entation process, but only 17% rated these collective ac-
tivities as extremely or very effective. Many (35%) noted
lack of time as the biggest barrier, while smaller numbers
(15% each) noted perceptions of silos/adversarial rela-
tionships or lack of personal interest. Respondents sug-
gested potential solutions including toolkits, integrated
team-teaching efforts, and shadowing. Implications:
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Formalized activities, collegial attitudes, and leadership
support are necessary to instill a spirit of collaboration
amongst faculty from diverse educational backgrounds.

Chemoprevention of Prostate Cancer in TRAMP
Mice by Alpha-Santalol. Ajay K. Bommareddy, Wilkes
University, John Oberlin, Wilkes University, Kaitlyn
Blankenhorn, Wilkes University, Aaron Knopp, Wilkes
University, Sarah Hughes, Wilkes University, Erica
Mabry, Wilkes University, Isiah Pinkerton, Wilkes Uni-
versity, Linda Gutierrez, Wilkes University, Adam
VanWert, Wilkes University, Chandradhar Dwivedi,
South Dakota State University. Objective: Investigate
the in vivo efficacy of a-santalol using TRAMP (Trans-
genic Adenocarcinoma of Mouse Prostate) mice as a
model. Methods: Animal study approved by institutional
IACUC committee was carried out according to standards
set by the committee. Two groups of 9 mice/group were
injected i.p either 100 mg/kg of alpha-santalol in 5%
Tween-80 saline solution (vehicle) or vehicle (control
group). Starting at 6 weeks, mice were injected for 20
weeks (26 weeks final age) and sacrificed under CO2
asphyxiation. Tumor/prostate samples collected were an-
alyzed employing Immunohistochemical and Western
blotting analysis. Statistical analysis was performed using
Graph Pad Prizm software. Results: Analysis of tumor/
prostate samples revealed a statistically significant
decrease in tumor incidence (11.1% vs 55.5%), aver-
age wet weights of urogenital organs (0.31 = 0.05 vs.
1.28 = 0.42 g) and prostate weight (0.13 = 0.03 vs
0.28 = 0.10 g) in alpha-santalol-treated mice compared
to control mice. The dorsolateral sections of prostate from
a-santalol-treated mice exhibited decreased cell prolifer-
ation (Ki-67 staining) in association with induction of
apoptosis (TUNEL-positive cells). Western blotting anal-
ysis of prostate/tumor samples from a-santalol-treated
group revealed a decrease in surviving, XIAP, PCNA,
cyclin D and CDC2 levels compared to control samples.
c-RAF, a proto-oncogene was also down regulated in
alpha-santalol treated group compared to the control
group. Implications: The study revealed chemopreventive
potential of a-santalol against development of prostate
cancer in TRAMP mice by decreasing cell proliferation,
and inducing apoptosis and warrants future studies for its
clinical development.

Comparing Student and Preceptor Perceptions of
Advanced Pharmacy Practice Experience Readiness
and Performance. K. Paige D. Brown, Campbell Uni-
versity, Myrah Stockdale, Campbell University,
Timothy J. Bloom, Shenandoah University. Objective:
A sequential mixed methods design (QUAN> qual)
was used to explore differences in student and preceptor
perceptions of expectations and performance on first
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Advanced Pharmacy Practice Experience (APPE) rota-
tions. Methods: Quantitative data were collected using
parallel anonymous surveys to preceptors and students
following the first APPE rotation in 2017 and 2018. Each
survey had Likert-type items centered on the themes of
patient care, professionalism, communication, cultural
diversity, and foundational knowledge. Student and pre-
ceptor survey responses from both years were pooled and
analyzed using a comparative analytical approach. To
boost credibility, confirmability, and dependability (Lin-
coln and Guba. Naturalistic inquiry. Sage; 1985), this
analysis was done independently by two team members
followed by discussions to find consensus. The results of
the survey were used to develop interview questions for
one-on-one semi-structured interviews with students and
preceptors to explore the quantitative data. Results:
There was limited variability between student and pre-
ceptor ratings when analyzing the five themes. For 26 of
33 paired survey questions, students and preceptors had
the same most frequent response. Students were more
likely than preceptors to rate their professionalism as pro-
ficient and strongly agree they were able to interact with
and counsel patients of diverse backgrounds. Preceptors
were less likely than students to agree that students had
difficulty with efficient searching of medical literature.
Implications: When evaluating APPE preparation and
performance, students tended to rate themselves more
highly than preceptors in areas difficult to address in typ-
ical didactic courses, supporting the importance of co-
curricular and experiential activities.

Comparing Students and Faculty Perceptions at
0-6, 3- and 4-year Schools/Colleges of Pharmacy. Nina
Pavuluri, Lake Erie College of Osteopathic Medi-
cine, Timothy J. Bloom, Shenandoah University, Lisa
Lebovitz, University of Maryland. Objective: This retro-
spective study analyzed the summarized aggregate results
of AACP curriculum quality surveys to study the percep-
tions of faculty and graduating students at colleges/
schools of pharmacy (C/SOPs) with three different pro-
gram formats: 0-6 year, 3-year and 4-year. Methods: Peer
schools were determined by program type, and results of
the 2016 - 2018 curriculum quality surveys for faculty and
graduating students were extracted from the AACP sur-
vey system. The total percentage of respondents who se-
lected “Strongly Agree” and “Agree” on the Likert scale
for each item were calculated. Chi-square comparison of
proportions was performed to compare perceptions in
each population and to determine the statistical signifi-
cance of differing perceptions between the three types of
C/SOPs. Results: Of the 141 programs included in this
study, eight were categorized as 0-6 year; sixteen as 3-
year and 117 as 4-year programs. Students from C/SOPs
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with 3-year programs indicated significantly (p<<0.05)
lower satisfaction with their preparation in “Approaches
to Practice and Care”, but higher satisfaction with their
general “Student Experience” and “Introductory Phar-
macy Practice Experiences” when compared with 0-6
year and 4-year programs. Faculty from C/SOPs with 3-
year programs indicated significantly (p<<0.05) higher
satisfaction than those with 4-year and 0-6 year programs
with “Administration”; “Infrastructure” and “Curricu-
lum, Teaching and Assessment”. Implications: We hope
to share the information from this study to promote insight
into pathway comparability and potential drivers and
strategies to improve perceptions and satisfaction for stu-
dents and faculty at different models of pharmacy
schools.

Design, Oversight, and Assessment of a Strategic
Planning Initiative. Craig A.H. Richard, Shenandoah
University, Teresa A. Schweiger, Shenandoah Univer-
sity, Robert DiCenzo, Shenandoah University. Objec-
tive: Design a new strategic plan with the input of
appropriate stakeholders, create an oversight process for
the progressive achievement of goals, and assess faculty
perceptions regarding strategic planning. Methods: The
design of a new plan was initiated in 2017, overseen by a
committee, guided by a management consultant, and in-
corporated input from appropriate stakeholders. A strat-
egy map and work plan were created to communicate,
guide, track, and document the goals and achievements
of the strategic plan. A voting process was created for the
faculty to select the top annual priorities in the strategic
plan to receive increased focus and resources. Data from
the 2016, 2017, and 2018 ACPE faculty surveys were
reviewed for changes in faculty perceptions about strate-
gic planning. Results: Survey results show that 92.3% of
faculty agree or strongly agree that their input was
requested during the development of the current strategic
plan, and 88.5% of faculty agree or strongly agree that the
school effectively employs strategic planning. The data
demonstrates a significant improvement (p<<.05) over
prior years and are similar to, or greater than, national
averages. Implications: The initiatives used to develop
and oversee the strategic plan are associated with im-
proved perceptions from the faculty compared to prior
years. The positive perceptions of the faculty are likely
the result of their valued involvement into the develop-
ment of the strategic plan and their continued involve-
ment into the steady achievements of the strategic plan.

Difference in Education Level Impacts Student
Perceptions of an Interprofessional Simulation. Teresa
M. Seefeldt, South Dakota State University, Brittney A.
Meyer, South Dakota State University. Objective: Inter-
professional education (IPE) is an essential component of
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health professions education. Accounting for differing
levels of education among student participants is a chal-
lenge in IPE design. The objective of this study was to
evaluate the impact of education level on student percep-
tions of an interprofessional simulation. Methods: An
interprofessional simulation involving pharmacy and
nursing students was conducted in two different semes-
ters. In the first semester, the simulation involved second
year pharmacy students (n=32) and final (fifth) semester
nursing students (n=41). Second year pharmacy students
(n=38) participated with fourth semester nursing stu-
dents (n=56) in the second semester. All students com-
pleted a post-activity survey on student perceptions of the
simulation. Results: The survey response rate was 95%.
A lower percentage of nursing students in the first semes-
ter indicated the activity was excellent or very good com-
pared to pharmacy students (39% vs 50%). Comments
from the nursing students on the open-ended questions
indicated frustration with the difference in education level
between the nursing and pharmacy students. After mov-
ing the IPE simulation up one semester in the nursing
curriculum, the percentage of nursing students indicating
the simulation was excellent or very good increased (39%
t0 59%; p=0.05); however, no change was observed in the
pharmacy students’ perceptions of the simulation. Over-
all, the students felt their interprofessional teams func-
tioned better in semester 2 compared to semester 1
(p=0.001). Implications: Health professional students’
educational level should be considered when designing
IPE activities. Further research should determine how
educational level impacts student learning in interprofes-
sional simulations.

Effects of Brominated Flame Retardants on Cy-
tokine Production by Mast Cells. Ethan D. King, West-
ern New England University, Jonathan M. Mahoney,
Western New England University, Dylan T. Krajewski,
Western New England University, Warren M. Smith,
Western New England University, Clinton Mathias, West-
ern New England University, Diptiman Bose, Western
New England University. Objective: Polybrominated
diphenyl ethers (PBDEs), extensively used as flame-
retardants, have been shown to cause neurotoxicity,
immunotoxicity and endocrine disruption. However, the
exact mechanisms are largely unknown. In this study, we
examined the effects of PBDE-mediated immunotoxicity
in MC/9 mast cells. Methods: We assessed the effects
of two of the most commonly occurring brominated
diphenyl ether (BDE) congeners, BDE-47 and -99,
and a metabolite of BDE-47, 6-OH-BDE-47 on MC/9
mast cells. BDE-mediated cytotoxicity and mast cell
degranulation was measured by MTS assay and (-
hexosaminidase assay, respectively. Results: Our results
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demonstrate that tetra-brominated BDE-47 and its 6-OH
metabolite can suppress cytokine release with increasing
concentrations, while penta-brominated BDE-99 de-
creases IL-6 release only at higher concentrations
(>20uM). Mast cell degranulation measured by 3-hex-
oaminidase also showed that BDE congeners decreased
degranulation in a concentration-dependent manner. The
MC/9 cells were exposed to increasing concentrations of
the BDE congeners and cytotoxicity was measured at 24h.
The tetra-brominated BDE-47 exhibited more potent cy-
totoxicity (EC50 pM=42.38, 24h) in comparison to the
penta-brominated BDE-99 (EC50 yM=48.41) in the
MC/9 cells. However, the 6-OH metabolite of BDE-47
was more cytotoxic in comparison to its parent com-
pound BDE-47, as well as penta-brominated BDE-99
(EC50 uM =25.82, 24h). Implications: Our results sug-
gest that PBDE congeners can modulate cytokine release
in mast cells and the extent of inhibition is dependent on
the bromination of PBDEs. These results address the
need to better understand the molecular and cellular
mechanisms by which PBDE exposure can mediate
immunotoxicity.

Effects of Implementation of Mini-Application
Exercises on Individual Student Performance in a
Team-Based Learning Setting. Eugene Kreys, Califor-
nia Northstate University, Ruth Vinall, California North-
state University. Objective: The objective of this study
was to determine whether implementation of individual
applications (iBATs) improves student performance.
Methods: Ninety-eight first year pharmacy students tak-
ing the Cell and Molecular Biology & Biochemistry
course participated in a randomized, cross-over study.
The course consisted of three blocks: block 1 served as
a mechanism to identify of high and low-preforming stu-
dents, iBATs were administered for two randomized
groups in a cross-over manner for only blocks 2 and 3.
Separately among high and low-performing students, a
paired t-test was used to compare average z-scores
between student performance on exams covering the
material of blocks corresponding with and without
iBAT implementation. A subgroup analysis based on
the Bloom’s taxonomy of exam questions was conducted.
A questionnaire assessed students’ impression of iBATSs
impact after each block exam. Results: Low-performing
students participating in iBATs scored on average 4.7%
and 2% higher for block 2 or 3 exams, respectively; result-
ing in an overall increase of 0.293+0.900 z-scores (p-
value= 0.029). A subgroup analysis limited to critical
thinking questions resulted in an overall increase of
0.404=0.977 z-scores (p-value= 0.006).Majority of stu-
dents reported that iBATs increased their ability to iden-
tify knowledge gaps (88%), determine their proficiency of


http://www.ajpe.org

Downloaded from http://www.ajpe.org by guest on January 8, 2020. © 2019 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2019; 83 (5) Article 7654.

critical thinking questions (91%), and increased studying
following poor iBAT performance (83%), while few felt
that iBATs increased stress (30%), or reduced enjoyment
of the course (46%). Implications: Implementation of
iBATs significantly improved exam performance of low
performing students, especially on critical thinking exam
questions. Generally, students felt that iBATs had a pos-
itive impact on the course.

Evaluation of the Efficiency of Mixed Synchronous-
Asynchronous Teaching of Biochemical Pharmacol-
ogy in the PharmD Program. Ahmad Hanif, West
Virginia University, Werner J. Geldenhuys, West Virginia
University, Julie Lockman, West Virginia University,
Mohammed Nayeem, West Virginia University, Paul R.
Lockman, West Virginia University, Marina Galvez
Peralta, West Virginia University. Objective: To identify
best practices for a mixed synchronous-asynchronous
teaching on Biochemical Pharmacology. Methods:
Ninety-one P1 PharmD students were enrolled in this
course. Instructional sessions were offered in 15 min re-
cordings vs. 50 min, intercalating assessment questions
that were discussed during the review in-class weekly.
Students’ preconceptions of asynchronous teaching prior
to the course and their perceptions on best practices’ after
the course were collected on two independent surveys.
(Response rate 93%). Pre-post survey data were com-
pared using Chi-square analysis (p<<0.05). Results: Se-
venty-nine percent of students were exposed for first time
to asynchronous teaching. Students’ responses preferred
15 min over 50 min (84% vs 15%), learned more (48% vs.
35%), convenience for saving time (69% vs. 26%), and
preferred choice (58% vs. 35%) on asynchronous vs. syn-
chronous, whereas in-class format was better for their
interaction with their classmates (18% vs. 78%). Stu-
dents reported re-watching sessions more frequently
when 15 min. videos were offered. Students’ expectations
matched with post-course survey except for time saving.
While in the pre-course survey 91% of students antici-
pated that asynchronous teaching will be more convenient
to save time, only 69% kept that perception by the end of
the course (Chi-square, p<<0.0004). Implications: The
mixed asynchronous-synchronous format is an attractive
approach for students to learn and best practices should be
investigated for different audiences. An emphasis on time
needed to dedicate to asynchronous teaching should
be reinforced when introducing this teaching tool to
students.

Incidence and Impact of Hypnotic Medication
Use on Sleep Quality Among Young Collegiate Adults.
Emily Cramer, Western New England University, Sarah
R. Lander, Western New England University, Wenola L.
Tauro, Western New England University, Jilla Sabeti,
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Western New England University. Objective: Objec-
tives: Studies suggest an alarming percentage (> 60%)
of university students self-identify as “poor sleepers” with
complaints of difficulties falling asleep and problematic
daytime sleepiness. Factors underlying poor sleep quality
among students remain unexplored. This study investi-
gated the association between hypnotic medication use
and objective measures of sleep quality in young colle-
giate adults using ambulatory ECG recordings during
sleep at home. Methods: Methods: Participants (N =
79 students) were instructed on a procedure for wearing
a sleep data recorder device (Sleeplmage Technology)
that collected autonomic markers of NREM/REM sleep
stability. Hypnotic medication use frequency was queried
using the standardized Pittsburg Sleep Quality Index. Sta-
tistical differences in sleep disturbance rates between
hypnotic users and naive subjects were tested by chi-
squared analysis of proportions. Results: Results: ECG
data were successfully obtained in 77 (97%) participants.
Data revealed elevated markers of disturbed sleep in 40%
of cases. Twenty-four (30%) students reported past-
month use of sleep medication to varying extents (less
than once a week: 16%, N = 13; once or twice a week:
11%, N = 9; three or more times a week: 3%, N = 2). Self-
declared ‘poor’ sleepers were evenly divided between
those reporting sleep medication use (47%) and medica-
tion-naive individuals (57%). However, ECG-markers of
disturbed NREM sleep were robustly and positively cor-
related with student’s hypnotic-medication use (x2 =
11.24, p = 0.001). Implications: Conclusions: Results
revealed disturbed sleep patterns in a substantial number
(40%) of students overall, but disproportionately higher
rates of disturbed sleep in students using hypnotic medi-
cations to varying extents.

Integration of ACPE Appendix 1 and PCOA Pre-
scribed Toxicology Content Areas in PharmD Curric-
ulum. Vishakha Bhave, Philadelphia College of
Osteopathic Medicine, Anuj A. Patel, Philadelphia Col-
lege of Osteopathic Medicine, Christopher J. Moses, Phil-
adelphia College of Osteopathic Medicine, Avadhesh C.
Sharma, Philadelphia College of Osteopathic Medicine,
Naushad K. Ghilzai, Philadelphia College of Osteopathic
Medicine. Objective: Toxicology is an important content
area in a pharmacist’s knowledge arsenal, which is re-
flected in it being part of the 2016 ACPE standards and
in the NABP’s PCOA guidelines. However, the extent to
which these topics are covered in pharmacy curricula
across the nation is not clear. Methods: This project de-
scribes how changes were made in the toxicology course
offered at Philadelphia College of Osteopathic Medicine
PharmD program to comply with the ACPE and PCOA
content areas. With the aim of graduating well rounded
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pharmacists, PCOM School of Pharmacy revamped its
toxicology course to include topics such as bioterrorism,
antidotes, drug overdoses, and non-drug toxicities (pesti-
cides, natural toxins, household products, and substances
of'abuse). Additionally, a nationwide review of the extent
to which toxicology has been incorporated into pharmacy
programs across the country was conducted. Results:
From 142 ACPE accredited pharmacy programs in the
United States, 63 programs offer toxicology in some ca-
pacity. Out of these, 38 schools offer toxicology as a re-
quired course in their didactic curriculum and 25 as an
elective. Ten programs do not have any information about
their course requirements and the remaining 69 programs
do not offer toxicology as a course. Each of the syllabi
were reviewed for coverage of toxicology topics.13 pro-
grams include drug overdose, antidotes and non-drug tox-
icity in their syllabi. Only 8 programs cover some form of
bioterrorism. Implications: Our results highlight a poten-
tial deficit in coverage of Toxicology content areas in
PharmD curriculum, especially topics such as non-drug
toxicities and bioterrorism.

Lipocalin 2 Deficiency Protects Against Acet-
aminophen (APAP)-induced Acute Liver Failure in a
Murine Model. Vishakha Bhave, Philadelphia College
of Osteopathic Medicine, Christine Okaro, Philadelphia
College of Osteopathic Medicine, Christopher J. Moses,
Philadelphia College of Osteopathic Medicine, Harish S.
Parihar, Philadelphia College of Osteopathic Medicine,
Rangaiah Shashidharamurthy, Philadelphia College of
Osteopathic Medicine. Objective: APAP overdose is
the most common cause of acute liver failure (ALF) in
the US. APAP overdose leads to centrilobular necrosis
and sterile inflammation. Lipocalin-2 (LCN2), an acute-
phase innate immune protein, is upregulated during liver
injury. However, its role in acute liver failure is not well
understood and is the objective of this study. Necrotic
hepatocytes release among other things, Damage Associ-
ated Molecular Patterns such as High Mobility Group Box
1 (HMGBI1), which can mediate progression of liver in-
jury. Cytoplasmic HMGB1 when bound to Beclin-1, can
promote autophagy. LCN2 can negatively regulate this
binding. We hypothesize that LCN2 mediates progression
of liver injury by modulating the interplay between IL-6,
HMGBI, and Beclin-1. Methods: WT and LCN2 KO
mice were subjected to APAP overdose (400 mg/kg).
Serum and tissue samples were collected over a time
course and subjected to ELISA, Western blots, and co-
immunoprecipitation. Results: LCN2 KO mice exhibit
protection against APAP overdose as assessed by survival
studies, significantly less hepatocellular damage (ALT
and AST), and higher liver regeneration (PCNA). Pro-
and anti-inflammatory cytokine expression analysis ne-
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gated the role of IL-10 in protection of LCN2 KO mice. In
corroboration with higher PCNA activity in LCN2 KO
mice, significantly higher IL-6 expression suggests its
role in promoting liver regeneration. There was greater
cytoplasmic HMGB1-Beclin-1 binding in LCN2 KO
mice at 24hr compared to WT mice suggesting that the
absence of LCN2 promotes autophagy post APAP over-
dose and thus protects against ALF. Implications: These
findings identify a novel mechanism for LCN2 mediated
progression of APAP-induced ALF.

Machine Learning Based Method for Accurate
Prediction of Breast Cancer. Tuan Tran, California
Northstate University, Uyen M. Le, California Northstate
University, Hieu T. Tran, California Northstate Univer-
sity. Objective: Main objective of this study is to utilize
advanced computing methods for accurate prediction of
breast cancer based on preliminary clinical data.
Methods: We used a well-known dataset provided by
the Wisconsin Breast Cancer Database. First, we per-
formed data preprocessing to identify missing values, out-
liers and potential predictors. Next, we used the advanced
machine learning method, Random Forest, for modeling.
To construct our model, data is randomly divided into
70% for training and 30% testing. Performance is mea-
sured by accuracy, sensitivity (true positive) and specific-
ity (true negative). Results: The dataset included 698
cases with 11 attributes. We identified 16 missing values
and removed these associated observations. Analysis
revealed that 64.96% and 35.04% of cases were benign
and malignant, respectively. In addition, correlation anal-
ysis showed that CellSize and CellShape are highly cor-
related with coefficient of 0.91 (p-value = 0.001). This
finding helps to eliminate one of the attributes in our
model to avoid multicollinearity. Our constructed model
achieved very high prediction accuracy of 97.63% with
95% confidence interval 0f (94.56% - 99.23%). The result
is higher than our previously published accuracy of
96.63%. Additionally, the model also achieved very high
sensitivity and specificity of 98.55% and 95.89%, respec-
tively. Finally, CellShape and ClumpThickness were
identified as the two most important predictors for detect-
ing breast cancer. Implications: The study provided an
accurate and effective method for predicting breast can-
cer. It opened up new avenue for early breast cancer de-
tection and treatments. Our future work will perform
parameter fine-tuning to achieve higher accuracy.

Oxidant Production as a Possible Predictor of
Hepatotoxicity of Herbal Supplements. Danielle L.
Cruthirds, Samford University, Alexandria Lappe, Sam-
ford University, Gregory S. Gorman, Samford University,
Marshall E. Cates, Samford University. Objective: The
incidence of herbal supplement-associated hepatotoxicity
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has increased steadily as the popularity of these products
has skyrocketed. Despite widespread use, many con-
sumers are unaware of the safety and efficacy of these
products. For these reasons, additional research into po-
tential mechanisms of toxicity is needed in this area. Ox-
idant production as a mediator of hepatotoxicity has been
well established in the literature. Methods: For this study,
four herbal products and several combination products
were selected for analysis of their potential to induce
oxidant production. Herbal products tested included black
cohosh, dong quai, Ginkgo biloba, and valerian. A super-
oxide dismutase (SOD) assay, used as a marker for oxi-
dant production, was performed on each product.
Additionally, high performance liquid chromatography
was performed on each product to identify differences
in compositions that may exist among different manufac-
turers. Results: Results of the superoxide dismutase assay
showed considerable induction of activity by black co-
hosh and dong quai of approximately 27% and 35% re-
spectively. Minimal induction was seen with Ginkgo
biloba. In addition, Ginkgo biloba exhibited protective
effects against black cohosh-induced increases in SOD
activity. In general, all combination products showed less
severe effects of increased activity compared to their sin-
gle-agent controls. Induction of SOD activity correlated
with supplement potential to cause hepatotoxicity; black
cohosh exhibits high potential for hepatotoxicity, Gingko
biloba, very little. Implications: The results of this study
reveal that oxidant production may be a possible mecha-
nism of hepatoxicity of herbal supplements and may
therefore serve as a marker for evaluation of new product
safety.

Predictors of Substance Use Attitudes in Health
Profession Students: Interactions of Gender, Educa-
tion and Self-Esteem. Wenola L. Tauro, Western New
England University, Emily Cramer, Western New En-
gland University, Sarah R. Lander, Western New England
University, Jilla Sabeti, Western New England University.
Objective: This study investigated factors predicting per-
missive attitudes towards social drug use among health
professional students. The main questions investigated
were: (1) does self-esteem and/or prior substance abuse
education impact student drug use attitudes; and (2) do
gender differences modulate the magnitude of these ef-
fects. Methods: Participants were pharmacy student vol-
unteers (N = 122; 92% completion rate) completing two
validated instruments (SAAS and the Rosenberg Self Es-
teem Scale), administered online at two times during
semester. Participants had either completed or not com-
pleted at least one elective course on substance abuse
education. No incentives were provided for completing
the survey. ANOVAs and Tukey t-tests were run to de-
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termine main effects of substance abuse education and
self-esteem on permissive drug use attitudes. Hierarchical
multiple regression was conducted to test if any main
effects were modulated by gender. Results: Overall,
35% of students sampled held highly permissive attitudes
towards social use of alcohol, marijuana and other drugs,
with female students tending towards the non-permissive
spectrum. Logistic regression revealed that both negative
self-esteem (T=2.5, p=0.013) and lack of substance
abuse education (T=2.2, p=0.03) facilitated increased
permissiveness attitudes toward alcohol and marijuana
use, once gender differences were accounted for. The
impact of substance abuse education in reducing drug
use permissiveness was evident in only the female but
not male participants. Implications: To foster positive
change in pharmacy student’s attitudes towards reduced
drug use permissiveness, educational interventions must
address both the gender-specific needs and self-esteem
issues of students.

Receptor Expressed in Lymphoid Tissues
(RELT) Immunostaining is Enhanced in Mice with
Innate Immune Colitis. Leo R. Fitzpatrick, California
Northstate University, Pachai Moua, California North-
state University, George Talbott, California Northstate
University, Robert O’Connell, Bolder BioPATH, Inc.,
Jim Zapf, Visionary Pharmaceuticals, John K. Cusick,
California University of Science and Medicine. Objec-
tive: Receptor Expressed in Lymphoid Tissues (RELT) is
a human Tumor Necrosis Factor (TNF) receptor that is
expressed most prominently in cells and tissues of the
hematopoietic system. The role of RELT in intestinal in-
flammation is unknown. Therefore, we evaluated immu-
nostaining of RELT in the colonic tissue of mice with
innate immune colitis. Methods: Female CB-17 SCID
mice (n=9) were injected by the intraperitoneal route
with 12 mg/kg anti-CD40 monoclonal antibody to induce
colitis. A control group of mice (n=4) were not injected
with this antibody. Seven days later, mice were eutha-
nized and colonic tissue collected for histology and im-
munohistochemistry (IHC) evaluations. Histological
pathology was evaluated using a twelve-point severity
scale. Colonic IHC (n=3 to 4 per group) was performed
with a specific antibody for RELT. Using captured IHC
pictures, percent areas of immunostaining were analyzed
with an online grid software program. Results: Signifi-
cant evidence of histological pathology was present in the
anti-CD40 injected mice (mean score = 9.0 = 0.5), as
compared to naive mice (mean score = 2.6 = 0.2). IHC
staining was sporadic within the colons of naive mice. The
mean percent area of RELT staining was 35.1 = 3.7. More
prominent RELT immunostaining (mainly in the lamina
propria) was evident in mice with innate colitis (mean
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percent area = 54.5 = 3.4). Implications: These results
demonstrate that RELT immunostaining is enhanced
within the colonic mucosa of mice with innate immune
colitis. Moreover, there is an apparent association be-
tween colonic histological damage and RELT immuno-
staining.

Relationship Between Empathy and Other Affec-
tive Domains Among Student Pharmacists. Anna
Ratka, St. John Fisher College, Sean T. Leonard, St. John
Fisher College, Chris Noel, St. John Fisher College. Ob-
jective: Student pharmacists must develop proficiency in
affective competencies that are essential in delivery of
patient-centered care. In our program, we explored the
degree to which empathy may be an overarching feature
for development in other affective areas. Objectives: (1)
Explore how empathy changes longitudinally throughout
training. (2) Evaluate relationships between students’
level of empathy and their development within other af-
fective competencies. Methods: Student development in
affective domains was tracked for several years. Students
were assessed annually using a battery of psychometri-
cally-supported measures that evaluate different compo-
nents of affective development. Each measure was
locally-normed and scores were reported on a standard
scale. Empathy was measured using the Kiersma-Chen
Empathy Scale, alongside measures for professionalism,
communication, leadership, moral reasoning, and emo-
tional intelligence. Scores were evaluated using regres-
sion analyses, stratified by academic year. Effect sizes
were calculated to gauge the degree of empathic devel-
opment. Results: Measurements from 471 students were
included in this project. Regression models for empathy
were statistically significant for each year, with R-squared
values of 0.303 for P1s, 0.341 for P2s, 0.348 for P3s, and
0.350 for P4s. The affective domains most strongly asso-
ciated with empathy were emotional intelligence and
moral reasoning. Empathy scores increased with each
year of training. The overall effect size for empathic de-
velopment was positive but small (d=0.33). Implica-
tions: The understanding of relationships between
students’ empathy and affective competencies may moti-
vate pharmacy educators to inculcate empathy-enhancing
interventions into educational methods to help student
pharmacists develop and reinforce affective behaviors
and skills.

Science-Practice-Connect: Effective Activity to
Enhance Student Life-Long Learning. Fawzy A.
Elbarbry, Pacific University Oregon. Objective: The
Science-Practice-Connect (SPC) activity was implemented
to integrate basic science knowledge into pharmacy prac-
tice courses, promote application and critical-thinking
skills, and help students to be life-long learners.
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Methods: Following first-year science or second-year
therapeutics lectures, students were divided into groups
with an assigned drug. Each group received 50-minutes to
review the drug monograph and propose scientific reason-
ing behind three practice-related recommendations (e.g.
drug interactions, dose adjustment, and contraindica-
tions). The groups presented their findings to the rest of
the class. An anonymous survey assessed the effective-
ness of the SPC. Final exam questions were tagged to
different learning domains, including “knowledge”, “ap-
plication”, “analysis”, and “synthesis” as defined by
Bloom’s Taxonomy. These exam scores were compared
to those of similar questions in the previous 2 years to
assess improvement in students’ learning. Results: Our
quantitative assessments compiled after4 courses pro-
vided compelling evidence that students agreed that the
SPC activity is an effective tool in helping them integrate
foundational science concepts into pharmacy practice
(97%), apply science to patient care (95%), improve
knowledge base of drug information (96%), and promote
team-based active learning and communications skills
(95%).Although students significantly (P<<0.05)score
better in questions tagged to “application”, “analysis”,
and “synthesis” domains, no significant improvement
was detected for questions tagged to the “knowledge”
domain when compared to the last 2 years. Implications:
The SPC is an easy activity to implement and is effective
in promoting students’ learning and integrating curricular
content in a learner-centered educational environment.
Two Years of Data on a Pedagogical Opioid Abuse
and Overdose Activity for Student Pharmacists. Kevin
S. Murnane, Mercer University, Jill M. Augustine, Mer-
cer University, Leisa L. Marshall, Mercer University, J.
Grady Strom, Mercer University. Objective: Pharmacists
are at the front-line of combating the opioid crisis, yet the
speed of development of this crisis has created a void in
the training offered to student pharmacists. Our objective
was to implement and assess a “hybrid” flipped-class-
room activity designed to increase the motivation and
confidence of student pharmacists to address this crisis.
Methods: Third-professional year Doctor of Pharmacy
students voluntarily completed pre- and post-activity
attitude surveys regarding opioid abuse and opioid-
overdose prevention. Students were assessed in two dif-
ferent cohorts. The activity included pre-class reading
material developed by federal agencies and professional
pharmacy organizations, as well as Georgia-specific in-
formation covering medical amnesty and local resources
for opioid-overdose prevention. The classroom session
consisted of a didactic lecture on opioid pharmacology
and opioid overdose, viewing of training videos, and en-
gagement in extensive discussion. Results: Based on the
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Wilcoxon Signed Rank test, there were significant
changes in the survey areas related to student confidence;
fewer changes were seen in the survey areas related to
student motivation. Implications: The student pharma-
cists in this study exhibited a high baseline motivation to
assist in combating the opioid crises but lower confidence
in the ability to intervene. A “hybrid” flipped classroom
activity increased the confidence of student pharmacists
in their understanding of the physical and adverse effects
of opioids and the application of reversal agents. In-
creased confidence may support increased intervention.
U50488, a Kappa-Opioid Agonist, Attenuates Al-
cohol Preference in Drosophila Melanogaster. Megan
Longley, Xavier University of Louisiana, Krishna Shah,
Xavier University of Louisiana, Starr Villavasso, Xavier
University of Louisiana, Sunil Sirohi, Xavier University
of Louisiana. Objective: Alcohol Use Disorder (AUD) is
the fifth leading risk factor for premature death and dis-
ability worldwide, affecting 6.5% of the United States
population. Based on studies utilizing vertebrate animal
models, several neurotransmitters receptor systems, in-
cluding opioid receptor system, have been implicated in
mediating the effects of both acute and chronic alcohol
exposure. However, it is unclear if similar mechanisms
are intact and functionally regulate alcohol drinking be-
havior in small invertebrate animal models (e.g., Dro-
sophila melanogaster). Methods: The present study
investigated the effects of U-50488, a highly selective
k-opioid agonist, on alcohol preference in male Drosoph-
ila melanogaster Canton S. (4-9 flies per vial; 10 vials
total). First, initial baseline food (5% yeast, 5% sucrose
and dye) intake was assessed using a capillary feeder
assay (CAFE). Following a stable food intake, flies were
given capillaries containing either normal food with or
without ethanol (15% ethanol) for 24 hrs. Following sta-
bility, all flies received water (controls) or U50488 (treat-
ment) mixed in food for 24 hrs and its effect on alcohol
preference was assessed on the following days in a within-
subject design. Results: A preference for food containing
alcohol was developed over a period of three days. Im-
portantly, this preference remained unaffected under con-
trol (water) conditions, whereas U50488 pretreatment
abolished this effect. Implications: Previous studies have
shown that U50488 negatively regulate alcohol drinking
behavior in rodents. The present study suggests the pos-
sibility of a functionally similar system in the Drosophila
which warrants further investigation to facilitate the drug
development efforts for the treatment of alcoholism.
Validation of an Internal “Pre-Assessment for
Learning and Mastery” Test as a Predictor of Aca-
demic Performance. Ghous M. Khan, Appalachian Col-
lege of Pharmacy, Craig R. Mullins, Appalachian College
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of Pharmacy. Objective: This study was done to assess
the validity of the “Pre-Assessment for Learning and
Mastery” (PALM) test with regard to selected preadmis-
sion criteria, including Pharmacy College admission Test
(PCAT) score, that are often used to predict students’
academic performance. Methods: The PALM test is an
internal 50-question test derived from topics that are
mostly covered in students’ prerequisite science courses.
The test is administered to all students at the entry point so
that it can be used as a tool to assess students’ early aca-
demic performance at the ACP, a three-year accelerated
Doctor of Pharmacy (PharmD) program. Students from
the class of 2014, 2015 and 2016 were selected for this
study (n=194). Pre-admission data were obtained from
ACP admission office. PALM test scores of individual
students were assessed by linear regression analyses for
any correlation with students PCAT scores, Science GPA
(SGPA) and Math GPA Results: Significant positive cor-
relation was found between the PALM test and PCAT
scores (r2=0.19, p<<.001). Weak positive correlation was
also seen between the PALM test score and MGPA
(r2=0.03, p=.04). No correlation, however, could be dem-
onstrated between PALM scores and SGPA. Implications:
The PALM test as an internal instrument for assessment
could be validated against PCAT score and MGPA, but
not against SGPA. Given that the PCAT score is known
for its predictable value in assessing students’ academic
performance, the PALM test could be used as a potential,
internal assessment tool for students’ early academic per-
formance. This is important for an accelerated program.

Theoretical Models

Training and Engaging Pharmacy Residents to
Lead High Fidelity Simulation-Based Interprofes-
sional Education Cases. Ashim Malhotra, California
Northstate University, Welly Mente, California North-
state University, Victor Phan, California Northstate Uni-
versity, Hieu T. Tran, California Northstate University.
Objective: ACPE mandates interprofessional education
(IPE) for inclusion in pharmacy programs. We created an
innovative program to incentivize and engage pharmacy
residents by participation in high-fidelity simulation IPE
cases for P2 and P3 students. Methods: The Post Gradu-
ate Year 1 (PGY 1) Pharmacy Residency at the California
Northstate University College of Pharmacy (CNUCOP)
and the Adventist Health Lodi Memorial (AHLM), and
affiliated residency programs, offers a comprehensive ex-
perience in advanced clinical practice and academic
teaching. The CNUCOP Residency program offered our
residents opportunities to develop their teaching skills,
facilitate team-based learning (TBL), and earn a Teaching
and Learning Certificate. Residents interested in IPE
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assisted with high fidelity simulation IPE cases between
the CNUCOP and the California State University Sacra-
mento School of Nursing for P2 and N1 and P3 and N1
students. The PGY1 residents were trained to develop
scripts for unfolding IPE cases, supervise student perfor-
mance, assist with running the manikins, and debriefing
after the case. Results: Six pharmacy PGY1 residents
contributed to IPE events (N=2) engaging large aggre-
gate cohorts of students (N=200). The IPE cases focused
on Acute Pancreatitis and Congestive Heart Failure. Res-
idents were trained in IPE principles in a formal training
by the IPE Coordinator, who also provided annotated IPE-
case scripts for residents in the role of the consulting
pharmacist. Residents also received training by the Res-
idency Program Director and CNUCOP faculty. Implica-
tions: Our formal program for training PGY1 residents in
IPE incentivized and engaged the next generation of the
Pharm.D. workforce in recognizing the significance of
interprofessional education and practice.

CHEMISTRY
Completed Research

6 Hz Active Anticonvulsant Fluorinated N-
Benzamide Enaminones and Their Inhibitory Neuro-
nal Activity. Patrice L. Jackson-Ayotunde, University of
Maryland Eastern Shore, Isis J. Amaye, University of
Maryland Eastern Shore, Miguel Martin, University of
Maryland Eastern Shore, Thomas Heinbockel, Howard
University, Zejun Wang, Howard University, Julia
Woods, Howard University. Objective: A library of four-
teen novel fluorinated N-benzamide enaminones were
synthesized and evaluated in a battery of acute preclinical
seizure models. Three compounds (GSA 62, TTA 35, and
WWB 67) were found to have good anticonvulsant activ-
ity in the 6-Hz ‘psychomotor’ 44mA rodent model. The
focus of this study was to elucidate the active analogs’
mode of action on seizure-related molecular targets.
Methods: The N-benzamide compounds were synthe-
sized by amination of the respective (3-diketones, fol-
lowed by N-acylation of the enaminone intermediates
with corresponding aromatic acyl chlorides in a base-cat-
alyzed reaction. The analogs were screened in the acute
rodent seizure models at the NINDS, NIH Epilepsy Ther-
apy Screening Program. Electrophysiology studies were
employed to evaluate the compounds’ ability to inhibit 1)
neuronal activity in central olfactory neurons, mitral cells,
and 2) sensory-like ND7/23 cells, which express an as-
sortment of voltage and ligand-gated ion channels.
Whole-cell patch-clamp recordings were obtained from
the mitral cells of the mouse main olfactory bulb and
whole-cell recordings from the ND7/23 cells. Results:
We did not find any significant effects of the three com-
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pounds on action potential generation in mitral cells. The
treatment of ND7/23 cells with 50 yM of GSA 62, TTA
35, and WWB 67 generated a significant reduction in the
amplitude of whole-cell sodium currents. Similar treat-
ment of ND7/23 cells with these compounds had no effect
on T-type calcium currents. Implications: The findings
in the study indicate that the fluorinated N-benzamide
enaminone analogs tested may have a selective effect on
voltage-gated sodium channels, but not calcium channels.

Analyzing Learning Within Medicinal Chemistry
and Pharmacology. Adil K. Shivji, Lake Erie College of
Osteopathic Medicine, Daniel A. Offei, Lake Erie Col-
lege of Osteopathic Medicine, Daniel L. Austin, Lake Erie
College of Osteopathic Medicine. Objective: This study
featured structured enrichment sessions designed to pro-
vide students opportunities to develop life-long learning
skills through the context of medicinal chemistry and
pharmacology content. Methods: Five enrichment activ-
ities were developed each containing a self-study and live
session featuring unit-specific content (problem solving,
metacognition, reading comprehension, case-based prob-
lem solving, and structure-based therapeutic evaluation).
The voluntary sessions were administered longitudinally
to 139 second professional year pharmacy students
throughout an academic quarter at the end of each unit
during the first course of an integrated pharmacology and
medicinal chemistry sequence. Students provided five-
point Likert survey feedback at the beginning of the
course, after the first activity, and at course conclusion.
Survey questions were linked to self-assessment domains
of metacognition, content relevance, confidence, affec-
tive response to content, and session specific themes.
Results: Survey responses indicated significant im-
provement in confidence (3.68 - 4.15) and metacognition
(3.20 - 3.82) domains at the conclusion of the course, and
significant improvement in affective domain following
the first sessions that was maintained at the conclusion
of the course (3.52 - 4.10 - 4.20). Perceived relevance of
content did not change significantly throughout the study.
Implications: These observations are consistent with the
notion that interventions have a significant impact on
content perceptions, which may be especially important
for challenging disciplines. Concurrent introduction of
learning topics and application may positively influence
emotional response to learning, which may play a role in
latent confidence and self-awareness benefits. Further
study is necessary to optimize these activities in order to
maximize impacts on learning outcomes.

A Novel Bridging Experience to “Close the Gap”
in PharmD Student Readiness Prior to Matriculation.
Bryson M. Duhon, The University of Texas at Austin,
Walter L. Fast, The University of Texas at Austin, Korbin
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Evans, The University of Texas at Austin. Objective: The
objectives of this study were to develop a bridging expe-
rience with pre- and post-matriculation content that also
incorporates active learning strategies and develop as-
sessment methods to evaluate the impact of these experi-
ences on student success. Methods: One difficulty often
encountered while teaching first-year pharmacy students
is the wide range of student proficiency in STEM subjects.
First, an incoming class of 123 PharmD students were
encouraged to complete online quizzes prior to the start
of the fall semester. Student scores were released and
links provided to on-line tutorial materials, allowing stu-
dents to ‘diagnose’ areas where review might be helpful.
Second, during on-campus student orientation, small
group active learning sessions were added to reinforce
the same concepts and were followed by a request to re-
peat the same quiz taken earlier in the summer. Third,
students were offered supplementary student-led tutorial
sessions during the first few weeks of class. Assessments
included scores from the summer quiz, scores from the
same quiz repeated after orientation activities, and
matched questions on the final exam. Students were also
asked to provide narrative feedback. Results: Preliminary
analysis indicates that more than half of the students felt
the program helped prepare them for the start of the phar-
macy curriculum. Preliminary analysis of the chemistry-
related experiences indicates that quiz scores before and
after the orientation experience increased 15-20 percent-
age points. Implications: Early self ‘diagnosis’ of aca-
demic deficiencies, active-learning exercises, and assisted
review sessions may be methods helpful to ‘leveling’ first-
year pharmacy student STEM preparedness and increasing
student success.

A Sports Pharmacy APPE: Utilizing Medicinal
Chemistry as a Foundational Approach. Matthew J.
DellaVecchia, Palm Beach Atlantic University, Richard
J. Marrero, Palm Beach Atlantic University, Jenna L.
James, Walgreens Pharmacy, Trevor D. Vanscoy, CVS
Pharmacy, Jessica Lendoiro, Palm Beach Atlantic Uni-
versity. Objective: To pilot a Sports Pharmacy Advanced
Pharmacy Practice Experience (APPE) utilizing medici-
nal chemistry as a foundational approach. Methods:
Three fourth-year student-pharmacists at Palm Beach At-
lantic University (PBA), guided by a medicinal chemistry
faculty preceptor, researched known and emerging per-
formance enhancing drugs (PEDs) during APPE rota-
tions. General knowledge of PEDs and the perceived
value of pharmacists in sports was gauged among PBA
student-athletes, athletic staff, and pre-APPE pharmacy
students via interviews, surveys, and small focus groups.
Results: Survey participants (~75%, n=134) perceived
pharmacists as being a valuable resource to student-

929

athletes seeking information on medications and over-
the-counter (OTC) supplements. During the APPE, student-
pharmacists demonstrated how legitimate medications
were chemically similar to substances banned by sports
governing agencies. Upon comparing chemical struc-
tures/pharmacophores of PEDs to those of various pre-
scription drug classes, drugs and supplements with known
therapeutic function were reviewed to discern why ath-
letes misuse these substances for athletic gain. Further-
more, student-pharmacists educated student-athletes and
athletic personnel on pertinent topics like marijuana in
sports, the importance of avoiding medication sharing,
and deciphering an OTC supplement label. Detection
risk-level by various analytical methods was discussed.
Counseling points on potential adverse health risks posed
by PED usage were outlined. Implications: Opportunity
exists for expansion of this Sports Pharmacy APPE model
here at PBA as well as potential for implementation else-
where. Pharmacists rely upon pharmaceutical science and
pharmacy practice expertise to counsel patients on the
utilization of medications and OTC supplements. Using
medicinal chemistry as a foundational approach, phar-
macists can readily translate this expertise to benefit the
“patient-athlete”.

Dopamine D4 Receptor-Selective Compounds
Reveal Structure-Activity Relationships that Engen-
der Agonist Efficacy. Comfort A. Boateng, High Point
University, Sonvia L. Brown, High Point University,
Michele S. Maddaluna, High Point University, R. Benja-
min Free, National Institute of Neurological Disorders
and Stroke, Alessandro Bonifazi, National Institute on
Drug Abuse, Michael P. Ellenberger, National Institute
on Drug Abuse, Amy H. Newman, National Institute on
Drug Abuse, David R. Sibley, National Institute of Neu-
rological Disorders and Stroke, Chun Wu, Rowan Uni-
versity, Thomas Keck, Rowan University. Objective: To
understand the receptor-ligand interactions that control
efficacy at Dopamine D4 Receptor (D4R) Subtype
Methods: A series of novel full-length N-(m-tolyl) acet-
amide derivatives ligands were synthesized by using stan-
dard N-alkylation reactions. The compound m-toluidine
was converted to intermediate 2-chloro-N-(m-tolyl) acet-
amide by reacting with 2-chloroacetyl chloride. The com-
pound 2-chloro-N-(m-tolyl) acetamide was then used to
alkylate different arylpiperazine or arylpiperidine amines
in the presence of K2CO3 in CH3CN to yield the desired
target compounds. Their binding affinities were deter-
mined using [3H]N-methylspiperone and [3H]7-OH-
DPAT radioligand binding in HEK293 cells expressing
dopamine D2-like receptors (D2R, D3R, D4R). These
binding studies were coupled with functional studies us-
ing radioligand binding (3-arrestin recruitment and cAMP
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inhibition displacement assays. We further performed
comparative molecular dynamics simulations of D4R in
complex with selected compounds. Results: To identify
new D4R-selective ligands, and to understand the molec-
ular determinants of agonist efficacy at D4R, we synthe-
sized and characterized a series of eighteen novel ligands
based on the classical D4R agonist A-412997. Com-
pounds were profiled using radioligand binding displace-
ment assays, [3-arrestin recruitment assays, cAMP
inhibition assays, and molecular dynamic computational
modeling. We identified several novel D4R-selective (Ki
= 4.3 nM and >100-fold vs. other D2-like receptors)
compounds with diverse partial agonist and antagonist
profiles, falling into three structural groups. Implica-
tions: These studies have further extended our under-
standing of receptor-ligand interactions that control
efficacy at D4R. The results provide insights to targeted
drug discovery leading to a better understanding of the
role of D4Rs in neuropsychiatric conditions, including
Alzheimer’s disease and substance use disorders.
Introduction of Augmented Reality Modules into
Pharmacy Medicinal Chemistry Lectures. Chase
Smith, MCPHS University—Worcester/Manchester,
Matthew Metcalf, MCPHS University—Worcester/
Manchester, Carolyn Friel, MCPHS University—Worcester/
Manchester. Objective: Augmented Reality (AR) can
be exploited to provide a novel way for student visualiza-
tion and understanding of complex three dimensional
(3D) molecular interactions as compared to more tradi-
tional methods. The work details the development of mo-
lecular AR content into Medicinal Chemistry lectures.
Methods: Molecular models were first obtained from
the Protein Data Bank (PDB) (http://www.rcsb.org/) in
PDB format. The files were first processed using the Uni-
versity of California San Francisco (UCSF) molecular
modeling software package Chimera (https://www.cgl.
ucsf.edu/chimera/) and then exported as 3D scenes
for secondary processing in the 3D software Blender
(https://www.blender.org/). The final 3D content was ul-
timately exported to be hosted online at Sketchfab
(https://sketchfab.com/). The AR content was presented
during Medicinal Chemistry lectures and visualized using
molecular viewer’s on student mobile devices. Students
were surveyed following their encounter with the AR
content (approval protocol IRB100118S). Results: 51
(19%) of the enrolled students responded to the post-lec-
ture educational survey. Of the responder’s that either
Strongly Agreed or Agreed: a) 88% thought the AR ap-
plication was easy to use; b) 95% were able to visualize
the molecular interactions; ¢) 83% were able to manipu-
late the visualization; d) 67% believed that the AR visu-
alization helped them better understand the concepts
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being taught and; e¢) 83% would like to see additional
AR content in the future. Implications: The positive re-
sponse to the AR material indicates its potential to be-
come a useful classroom tool for the active learning of
complex 3D concepts. Further refinement to enhance stu-
dent interest in AR learning is also possible.

Mixed Cohort Biochemistry Retention Evalua-
tion in a College of Pharmacy Curriculum Compared
to Other Professional Programs. David B. Cleary, Sul-
livan University. Objective: It is important for educa-
tional institutions to evaluate programmatic outcomes.
Very little data is published concerning long-term bio-
chemistry retention in pharmacy schools. This research
quantifies the retention of biochemical knowledge fol-
lowing a ten-week biochemistry course in a three-year
college of pharmacy. The hypothesis for this research
is: a biochemistry course taught using standard method-
ologies in an accelerated three-year college of pharmacy
program produces the same outcome as a biochemistry
course in other professional programs. Objective one is to
quantify biochemical retention one year after a pharmacy
biochemistry course. Objective two is to compare the cur-
rent teaching effectiveness versus the effectiveness of
other professional programs. Methods: The teaching
method utilized was lecture format with questions to ac-
tively engage the audience. The course culminated with a
cumulative one hundred question multiple choice exam-
ination. One year following the examination, all mem-
bers of the cohort were invited to participate in a
retention study consisting of retaking the same exami-
nation. Each participant’s change in score from initial
examination to retake was calculated to determine each
participant’s retention score. Results: Although teach-
ing methodologies vary across professions, universities,
and time, these limitations do not seem to greatly impact
the average retention outcome. Data has been collected
and pooled for two cohorts (n=9 and n=37) revealing an
average decrease of 28% knowledge. Implications: This
result is in good agreement with published data from
other professional programs implicating a true hypothe-
sis. Continued collection of data is warranted to increase
the number of participants and significance of this re-
search.

Phytotoxic Effects of NSAIDs on Pisum sativum
Lead to Animal Alternative Drug Assay. Tyler M.
Holmes, MCPHS University—Worcester/Manchester,
Gabriel Gabro, MCPHS University—Worcester/Manches-
ter, Palak Bhambri, MCPHS University—Worcester/
Manchester, Crystal Ng, MCPHS University—Worcester/
Manchester, Matthew Metcalf, MCPHS University—
Worcester/Manchester. Objective: Animal drug assays
are the gold standard proof of clinical safety and efficacy
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prior to human trials. However, ethical concerns and
IACUC protocols state attempts should be made to de-
velop non-animal-based assays. This work describes the
development of a plant based alternative assay for the
acetic acid antiwrithing assay. NSAIDS were hypothe-
sized to act as auxins in plants and an assay was developed
to detect the phytotoxic effects of NSAIDs in Pisum sat-
ivum. Methods: Pisum sativum seeds were sprouted in
sphagnum moss and initial growth of root and shoot
length were measured. Seedlings were then exposed to
varying concentrations of drug in a liquid growth solu-
tion for 72 hours when growth characteristics were re-
measured. Dose response curves were generated using
percent change in growth. Results: NSAIDs produced
phytotoxicological effects on root growth in a dose de-
pendent manner in Pisum sativum sprouts. NSAID root
growth effects [example - naproxen LD50 23.1uM (95%
CI 16.6-32.2, p<<0.0001)] were similar to auxin effects
[example - indole-3-butyric acid (IBA) LD50 1.7uM
(95%CI 1.1-2.8, p<<0.0001)] but significantly different
than gibberellic acid (GA3), and acetaminophen (APAP)
both no effect. For shoots all NSAIDS and auxins
inhibited growth (p<<0.0001); GA3 enhanced growth
(p=0.0002); and APAP had no effect on growth. Impli-
cations: In root and shoot growth, the NSAIDs produced
similar effects to the auxins dissimilar to controls GA3
and APAP. This data supports the hypothesis of auxin-
like phytotoxic effects on Pisum sativum growth charac-
teristics and the assay can serve as an animal replacement
assay.

SAR Maps: A Student Friendly Approach to
Teach Medicinal Chemistry in Integrated Courses.
Kathleen M. Frey, Fairleigh Dickinson University. Ob-
jective: Courses that integrate pharmacology, medicinal
chemistry, and pharmacotherapy are widely implemented
in pharmacy curriculums. The integration of medicinal
chemistry is often challenging given the material and time
constraints. The objective of this educational study is to
utilize structure activity relationship (SAR) maps as vi-
sual aids to teach students medicinal chemistry in an in-
tegrated course. Methods: Structure-activity relationship
(SAR) maps were designed and implemented within an
integrated course focusing on cardiopulmonary diseases.
Specific SAR maps used in lecture and class activities
included the following: phenylethylamines (adrenergic
agonists i.e. bronchodilators); arylimidazoines (antihy-
pertensives i.e. clonidine); and aryloxypropanolamines
(beta blockers). Students were assessed in class activities
(formative), take home quizzes (low stakes), and exams
(high stakes) for specific information surrounding drug
structure and the SAR map. Drug properties assessed in-
cluded essential pharmacophores, pharmacodynamics,
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physiochemical properties, metabolism, duration of ac-
tion, and decision-making (Appendix 1, ACPE Stan-
dards). These properties were highlighted in the
provided SAR maps. Results: Results from assessment
item analysis reveal that students performed well on me-
dicinal chemistry questions related to the SAR maps (i.e.
89.8% correct on first exam). Students revealed in a sur-
vey that they used the SAR maps to study medicinal
chemistry for the exams. Implications: SAR maps are
effective tools that visually teach students key concepts
in medicinal chemistry. This millennial student-friendly
tool is time-effective and promotes learning as opposed to
drug structure memorization. The SAR map can be easily
implemented in other integrated courses focused on var-
ious disease states.

Synthesis of Potential Medicinal Enaminone
Compounds. Ivan O. Edafiogho, University of Saint
Joseph, Yatish Parmar, University of Saint Joseph,
Ashley A. Bill, University of Saint Joseph, Ola A. Ghoneim,
University of Saint Joseph, Doreen E. Szollosi, University
of Saint Joseph. Objective: The objective of this study
was to synthesize cyclohexenone enaminones and evalu-
ate them for potential medicinal properties. Enaminones
are chemical compounds consisting of an amino group
linked through a carbon-carbon double bond to a keto
group. Methods: Different structural analogs of cyclo-
hexenone enaminones were synthesized. We obtained
ten new enaminone compounds (YP1, YP2, YP3, YP4,
YP9, YP10, YP13, YP16, YP17, YP19) and three known
enaminone compounds (E121, JODI 19 and YP14).
Results: We had previously reported E121 as being anti-
convulsant, anti-inflammatory, analgesic, anti-tussive,
anti-asthmatic, bronchodilatory, and immunosup-
pressant. Therefore, we expected the new enaminone
compounds from this project to have a variety of phar-
macological activities. Of significant importance is the
synthesis of YP9 which was confirmed by H-NMR spec-
troscopy. It is expected to be anti-inflammatory by reduc-
ing the production ofcytokines such as tumor necrosis
factor-alpha (TNF-alpha) and Interleukin-6 (IL-6) in a
J774 macrophage cell line stimulated with lipopolysac-
charide (LPS). JODI 19 was anti-inflammatory at 0.5 mM.
Implications: Our data indicate that the enaminone phar-
macophore in our novel enaminone compounds is very
important in confering desirable pharmacological activity
on the compounds.

The “First-Generation Effect” on Perceptions
and Academic Performance of Pharmacy Students.
Donald Sikazwe, University of the Incarnate Word,
Richard Haan, University of the Incarnate Word, Sinin
A. Allahalih, University of the Incarnate Word, Matthew
C. Garber, University of the Incarnate Word, Russell T.
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Attridge, University of the Incarnate Word, Anita T. Mos-
ley, University of the Incarnate Word, Tanja Stampfl,
University of the Incarnate Word, Amy Diepenbrock,
University of the Incarnate Word, Raghunandan
Yendapally, University of the Incarnate Word. Objec-
tive: To evaluate perceptions and P1 academic perfor-
mance of first-generation students compared to their
non-first-generation peers at the Feik School of Phar-
macy. Methods: Perceptions related to academic and per-
sonal support were assessed through a 49-question survey
atthe beginning of P2 or P3 years. Academic performance
was assessed using measures of student success (course
grades, GPA, supplemental instruction enrollments, aca-
demic infractions) from P1 year. Students were stratified
by first-generation student status (defined as neither par-
ent with a bachelor’s degree), and comparative statistics
were performed to analyze differences in perceptions and
academic performance between the two cohorts (first-
generation students and non-first-generation students).
Results: One-hundred twenty-eight (128) of 132 eligible
students (97% response rate) completed our survey, of
which 58 (45%) were first-generation students. In 47 of the
49 survey questions, there were no statistically-significant
differences between groups; however, first-generation
students had a lower perception of their academic success
(p=0.009) and were more likely to cite finances as one of
their greatest barriers in school (86% vs. 64%; p=0.005).
From the fifteen P1 courses reviewed for academic per-
formance, first-generation students had lower final course
grades in two foundational science courses (A&P I,
p=0.006; Immunology, p=0.037). Otherwise, no signif-
icant differences were noted in measures of academic
success. Implications: Finances and a lower perception
of academic success may be barriers for first-generation
students. First-generation status may not hinder academic
performance at the graduate level. Programmatic, proac-
tive interventions in identifiable challenging courses may
improve perceptions and performance of first-generation
students.

Utilizing Medicinal Chemistry to Solve a Clinical
Clozapine and Sucralfate Interaction. Susan L. Mercer,
Lipscomb University, Lindsey Miller, Lipscomb Univer-
sity. Objective: ACPE Standard 1 — Key Element 1.1
requires that pharmacy graduates be able to develop, in-
tegrate, and apply knowledge from the foundational sci-
ences to evaluate the scientific literature, explain drug
action, solve therapeutic problems, and advance popula-
tion health and patient-centered care. However, students
often struggle to see the correlation between science and
practice providing an opportunity for interdisciplinary
collaboration. Herein, we describe a clinical drug-drug
interaction that was solved utilizing medicinal chemistry
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principles. This case was presented after PY1 students
completed a unit on acid/base, pKa and ionization.
Methods: A patient was prescribed 300 mg of clozapine;
however, upon admission clozapine levels were undetect-
able. During a medication review, the patient noted taking
sucralfate 2 — 4 times daily. A structural evaluation of
clozapine indicated multiple basic functional groups with
three pKa values 0f 3.92, 7.75 and 15.90. The amines are
fully ionized (NH+) in a stomach pH of 1-2. These ions
interact directly with sucralfate; therefore, no free drug is
available to elicit the desired CNS effects. Results: The
recommended therapeutic treatment options were to ei-
ther eliminate sucralfate from the patient drug regimen
or to administer clozapine via a route that avoids first
pass metabolism. Ranitidine was substituted for sucral-
fate and clozapine levels increased appropriately to 206
ng/mL. Implications: Evaluating drugs utilizing struc-
ture, pKa and ionization principles directly impacted
patient outcomes. Integrating relevant clinical examples
to medicinal chemistry coursework highlights the appli-
cation of foundational science to the clinical decision
process.

Theoretical Models

A Model for Assessing Professional Association
Engagement. Emily F. Gorman, University of Maryland,
Klarissa D. Jackson, Lipscomb University, Marc W.
Harrold, Duquesne University, Susan L. Mercer, Lipscomb
University, Matthew Metcalf, MCPHS University—
Worcester/Manchester, Lisa Lebovitz, University of
Maryland, Shannon R. Tucker, University of Maryland,
Kirsten F. Block, American Association of Colleges of
Pharmacy, Raphael Franzini, The University of Utah,
Andrew Coop, University of Maryland. Objective: To
develop a model for quantifying engagement with the
American Association of Colleges of Pharmacy (AACP)
for recipients of the New Investigator Award (NIA) in the
Chemistry section Methods: Assessing member engage-
ment with a professional association is critical in deter-
mining the success of programs such as the AACP NIA,
because engagement leads to organizational growth and is
key to long term sustainability. The authors searched
peer-reviewed and organizational literature for published
models evaluating organizational engagement to create a
modified scale to quantify engagement following the
NIA.The model was then assessed using archetype per-
sonas designed to mimic involvement patterns repre-
sented in the Chemistry section. Results: The American
Bar Association published an article assessing engage-
ment of its members with the following five tiers, explain-
ing the tiers as a continuum: consuming, promoting,
creating, serving, governing. The authors placed section
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and organizational contributions under each category and
proposed numerical scores for each (Consuming 1; Pro-
moting 2; Creating 4; Serving 5 or 6; Governing 10). The
“height” and “score” of the 6 archetype personas tested
through the model increased with the number of years
passed since receiving an NIA. Dividing the total score
by the number of years after receipt of the NIA resulted
in a normalized, comparable score. Implications: This
approach allows a comparable score for engagement
with an organization and has the potential to allow for
longitudinal analysis. Plans for a future study include an
analysis of data of actual NIA recipients and the develop-
ment of a national model for member engagement with
organizations.

Mr. Chemistry Goes to Washington: A Case
Study on Congressional Testimony. Andrew Coop,
University of Maryland, Shannon R. Tucker, University
of Maryland, Lisa Lebovitz, University of Maryland,
Sandra N. Harriman, University of Maryland, Rebecca
J. Ceraul, University of Maryland. Objective: To de-
scribe the experiences of a chemistry faculty member
testifying on the opioid crisis for the US Senate Health,
Education, Labor, and Pensions (HELP) Committee.
Methods: The author is a medicinal chemist with exper-
tise in the design and synthesis of new opioid analgesics
with reduced abuse liability. In addition to publishing in
high impact scientific journals, the author’s specialty
attracted public attention related to the current opioid
crisis. He has given interviews for newspapers, national
periodicals, television, and also panel discussions with
the public regarding the science of drugs of abuse. This
public exposure led to the author being invited to testify
in front of the US Senate HELP committee, chaired by
Senator Lamar Alexander. Written testimony was re-
quired to be submitted prior to the hearing. Results:
Preparation for the testimony included discussions with
the University’s Government Affairs staff, the School of
Pharmacy’s Office of Communications and Marketing,
the American Pharmacists Association (APhA), and
other professional organizations. Testimony focused
on the mechanisms of action of opioids, current devel-
opment of effective non-addictive pain compounds, the
need for more research into alternative pain management
treatments, and the role of pharmacists in helping to
ensure that patients who use opioids do so safely and
effectively. It was a challenging and stressful experience
to explain the science of drug dependency to the audi-
ence of laypeople. Implications: While chemistry ex-
pertise was essential in testimony, understanding the
context of science to the profession of pharmacy, pa-
tients, and the public was important to provide context
to laypeople influencing public policy.
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CONTINUING PROFESSIONAL DEVELOP-
MENT
Completed Research

An Analysis of Learning Styles of the 21st Cen-
tury Pharmacy Student. Emily V. Olivier, The Univer-
sity of Tennessee. Objective: Recognition and alignment
of learning styles for both students and faculty in class-
rooms has shown positive effects on learning outcomes.
This study assesses for significant trends of learning styles
among students transitioning from undergraduate stud-
ies into a Doctor of Pharmacy program. Methods: Indi-
vidual, de-identified data on student learning styles was
collected from the university’s Office of Student Aca-
demic Support Services and Inclusion (SASSI), which
administers the Inventory of Learning Styles Question-
naire (ILS-Q) to each first-year pharmacy student at the
beginning of the PharmD program. Results of those stu-
dents entering pharmacy school in Fall of 2017 and Fall of
2018 were analyzed for statistically significant differ-
ences across four categories of learning styles: active/
reflective, sensing/intuitive, visual/verbal, and sequential/
global. Results: Independent t-test data analysis for
equality of means showed a significant difference in the
first-year classes between Fall 2018 and Fall 2017 for the
learning style categories of sensing vs intuitive (2-tailed
significance of 0.022). These results suggest that the Fall
2017 group of students are more sensing learners, that is,
they have a preference towards learning facts and being
given information versus intuitive learners who prefer
discovering information and relationships. No statistical
differences were noted between classes for the remaining
three categories. Implications: Results from this study
suggest that a larger retrospective analysis of ILS-Q sur-
veys of first-year pharmacy students may provide evi-
dence for enhancing teaching and learning methods to
adapt to an array of learning styles that provide an effec-

tive learning environment for current pharmacy students.
Application of Innovation and Entrepreneurship

Competencies: A Capstone Projectin Transition to the
Profession Course. Hoai-An Truong, University of
Maryland Eastern Shore, Marie-Therese Oyalowo, Uni-
versity of Maryland Eastern Shore. Objective: The
2013 Center for the Advancement of Pharmacy Education
outcomes and 2016 Accreditation Council for Pharmacy
Education standards include Innovation and Entrepre-
neurship as domain and competency for pharmacy grad-
uates. The objective of this project is to describe the
implementation of a capstone project on the application
of innovation and entrepreneurship competencies in a
Transition to the Profession required course for final pro-
fessional year student pharmacists. Methods: A capstone
group project was developed by incorporating outcomes
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on innovation and entrepreneurship, population-based
care, problem-solving, pharmacoeconomics and practice
management. Students were required to identify a phar-
macy practice issue for intervention and narrow to a spe-
cific population based on literature search and health
statistics. They had to conduct a Strengths, Weaknesses,
Opportunities and Threats (SWOT) analysis, develop a
specific, comprehensive plan for intervention, incorpo-
rate Pharmacist’s Patient Care Process, propose a busi-
ness plan, including a budget and funding sources.
Written reports and presentations to faculty and students
were also required. Results: Eighteen groups of 3 stu-
dents developed and presented innovation and entrepre-
neurship projects with interventions on topics ranging
from vaccination clinics to home visit, contraceptive
clinic, cancer prevention program, medication reconcili-
ation tool, phone apps for smoking cessation and medi-
cation adherence, foot care clinic and travel clinic.
Proposed business plan and budget ranged from $200 to
$980,000, with a total of $1.8 million for all 18 groups of
54 students. Implications: Results suggested that stu-
dents were innovative and entrepreneurial in developing
capstone projects on pharmacy-based services for patient
care with appropriate consideration of clinical, humanis-
tic and economic outcomes.

CPD for CPD: Lessons Learned in Implementing
a Professional Development Course Series. Kathryn A.
Schott, Drake University, Cheryl L. Clarke, Drake Uni-
versity. Objective: 1) To describe lessons learned after
the first year of implementation of a six-semester continu-
ing professional development (CPD) course series
designed to meet Standards 2016 related to personal and
professional development; and 2) To determine the im-
pact of course modifications in pedagogical approach and
design on student-reported course effectiveness and con-
fidence on CPD skills. Methods: In response to student
feedback from IDEA Center course evaluations after the
first year of implementation, course modifications were
made including 1) fewer written reflection assignments;
2) integration of journaling into classroom activities; 3)
increased small and large group discussion; 3) enhanced
classroom culture of well-being; and 4) removal of tech-
nology from the classroom. IDEA Center course evalua-
tions and a student self-assessment of confidence related
to CPD skills were compared using independent-sample t-
tests for the first course in the series for the 2017 and 2018
fall semesters. Results: Significant improvements oc-
curred for 32 of 40 evaluation elements, including factors
measuring course and instructor excellence. Significant
improvements in learning objective achievement were
noted, including the development of teamwork skills
and ability to express oneself. Mean confidence scores
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were significantly improved for 5 of 15 student self-
assessment items including Writing SMART Goals,
Receiving Feedback, Applying CPD, Working on an In-
terprofessional Team, and Developing your Personal
Brand. Implications: Course modifications improved
the majority of student-reported course effectiveness
measurements and increased confidence in some skills.
Responsiveness to student feedback is critical for im-
proving learning outcomes and establishing best prac-
tices for the personal and professional development of
students.

Describing an Immersive Leadership Elective
Engaging Students in Self-Awareness and Unique
Leadership Mindset Development. David G. Fuentes,
California Health Sciences University, Miriam Ansong,
California Health Sciences University, Ahmd Azab, Cal-
ifornia Health Sciences University, Wendy Duncan, Cal-
ifornia Health Sciences University, Yuqin Hu, California
Health Sciences University, Jeremy Hughes, California
Health Sciences University, Farid Khalafalla, California
Health Sciences University, Lorilee Perry, California
Health Sciences University, Shaowei Wan, California
Health Sciences University, Yuwei Wang, California
Health Sciences University. Objective: Students are ex-
pected to develop leadership skills in areas related to self-
awareness as aligned with ACPE Standards and CAPE
Outcomes. The opportunity to develop core leadership
knowledge and familiarity with theoretical models behind
leadership can be enriched with focused electives in this
area. Herein, we describe an elective in leadership that
walks through self-awareness exercises, organizational
health aspects related to teams and teaming, and asks
students to focus on the theme of developing a leadership
mindset. Methods: Weekly sessions for P1-P3 students
with pre-readings, in-class activities, and application of
the PIE-RECAP reflection model are used to document
student development and progress in their leadership
mindset. Pre- and post-surveys are used in various
sessions to provide students with additional time for re-
flection. Results: Student engagement and satisfaction
results, as well as themes from student reflections on their
most meaningful learning experiences will be shared.
PIE-RECAP reflection themes will be connected to self-
awareness and student reflection. Faculty and peer-
feedback on reflections will be highlighted to show growth
in the area of self-awareness, specifically highlighting how
students reflected highly in the CAPE Outcome domain
areas of self-awareness (4.1), communication (3.6), and
leadership development (4.4). Implications: Programs
reviewing this work will be able to take our elective and
apply it within their elective or required curriculum, based
on their programmatic objectives.
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Design of a Continuous Professional Development
Course Series. Leigh A. Hylton-Gravatt, Virginia Com-
monwealth University, Emily P. Peron, Virginia Com-
monwealth University, Nicole E. Omecene, Virginia
Commonwealth University, Jean-Venable R. Goode, Vir-
ginia Commonwealth University, Laura M. Frankart, Vir-
ginia Commonwealth University, Cynthia K. Kirkwood,
Virginia Commonwealth University, Krista L. Donohoe,
Virginia Commonwealth University. Objective: To de-
scribe the creation of a four-part longitudinal course se-
ries, Continuous Professional Development (CPD), that
spans the Doctor of Pharmacy curriculum. Methods: Fac-
ulty recognized a need to systematically assess the affec-
tive domain elements of the Accreditation Council for
Pharmacy Education Standards 2016. To accomplish this
goal, the current Professionalism course was combined
with the Mentoring and Advising Program for Students to
track individual student professional growth throughout
the Doctor of Pharmacy curriculum at Virginia Common-
wealth University School of Pharmacy. The result is a
four-part series of longitudinal courses that provide train-
ing in professionalism, career planning, ethical decision-
making, and cultural sensitivity under the guidance of a
faculty mentor. In addition, the course series documents
student co-curricular experiences. Results: The CPD
course series was implemented in Fall semester of 2018
for first, second, and third-year pharmacy students. Stu-
dent curricular focus groups provided feedback which
reflect a positive experience with the CPD courses after
the first semester. Select student comments focused on
improved faculty guidance and enhanced career develop-
ment through the APhA Career Pathway Evaluation Pro-
gram for Pharmacy Professionals. Students also endorsed
the value of learning sessions about mindfulness, cultural
sensitivity, and completing the CliftonStrengths® assess-
ment. Reporting of required co-curricular experiences is
ongoing with students submitting their activities via Goo-
gle Forms. Implications: The CPD course series repre-
sents a successful framework for assessing the affective
domains of Standards 2016 combined with co-curricular
activity tracking. Results will need to be compared to
methods used by other schools of pharmacy to determine
best practices.

Effectiveness of an Interagency Collaboration on
an Opioid Elective Course Offering. Jaqueline Y.
Zavala, California Health Sciences University, Mandeep
Rajpal, California Health Sciences University, Lina S.
Vang, California Health Sciences University, Macie
Luallen, California Health Sciences University, Michael
Prichard, Fresno County Department of Behavior Health,
Patty Havard, California Health Sciences University. Ob-
jective: Opioid overdose deaths in the United States have
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increased dramatically over the past decade. The epi-
demic has encouraged health professional programs to
assess pain management curricula within their school.
An opioid elective course (OEC) was offered at the Cal-
ifornia Health Sciences University (CHSU) in collabora-
tion with the Department of Behavioral Health, Substance
Abuse Disorders, and Aegis Treatment Center. The pur-
pose of this study is to report the effectiveness of an in-
teragency collaboration on an OEC. Methods: The
contents focused on the epidemics of opioid use disorders
(OUD) and deaths, harm reduction with naloxone and
CURES, role of pharmacists in the epidemic, reducing
the stigma associated with drug addiction, and medication-
assisted therapy (MAT). A 5-Likert Scale survey was de-
veloped to assess knowledge and attitude on OUD and
stigma. Results: A total of 32 students enrolled in the
OEC, with 5/32 (16%) P1, 18/32 (46%) P2, and 9/32
(28%) P3 students, and age ranging from 21 to 44 years.
Of the “strongly agree” respondents, a total of 15/21
(71.4%) of students rated that the OEC positively changed
their viewpoint regarding patients suffering addiction; 25/
32 (78.1%) of students stated enhanced awareness on the
role of pharmacists in minimizing abuse risks in patients;
and, 24/32 (75%) stated enhanced their knowledge on
harm reduction benefit of naloxone in overdose reversal.
Implications: Our data suggest that interagency collabo-
ration for an OEC is effective in increasing pharmacy
students’ awareness to the opioid epidemics, role of phar-
macists in reducing opioid misuse, and harm reduction.
Game-Based Interprofessional Education Event.
Janna Roitman, Long Island University, Anna Nogid,
Long Island University, Elizabeth Horsley, Brooklyn
Hospital Center, Jane Shtaynberg, Long Island Univer-
sity, Joseph P. Nathan, Long Island University, Dominick
Fortugno, Long Island University, Julius Johnson, Long
Island University, Marion Masterson, Long Island Uni-
versity, Bojana Beric, Long Island University, Lisa
Gordon, Long Island University. Objective: To actively
engage LIU students in the health professions in a virtual
game-based interprofessional educational (IPE) simula-
tion event and assess the event’s impact on students’ at-
titudes toward working as an interprofessional healthcare
team. Methods: In November 2018, over 500 students
from LIU School of Health Professions, LIU School of
Nursing, and LIU College of Pharmacy participated in a
large-scale IPE event. A virtual game was developed by
an interprofessional team of healthcare educators and re-
flective of patient population that students may come
across. The game presented a virtual scenario of a home-
less man found on the street who was encountered by the
students. Interprofessional teams of students worked col-
laboratively to decide on care and treatment plans.
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Students actively engaged with each other through dis-
cussion while debating the benefits and limitations of each
option. Students’ attitudes toward IPE were measured
using Interprofessional Attitude Scale (IPAS). The survey
was administered pre- and post-activity. IRB approval
was obtained. Results: Preliminary IPAS results indicate
that after this event more than 90% of students felt well
prepared to define teamwork and be an integral part of the
interprofessional team. They expressed their confidence
in explaining the roles and responsibilities of their own
profession and other health professionals (more than 90%
of students agreed or strongly agreed). Majority of stu-
dents also agreed that this game taught them importance
of patient-and community-centeredness and cultural di-
versity. Implications: An IPE game strategy was an ef-
fective modality of IPE. Based on the success of this
program LIU is exploring further IPE initiatives.
Impact of Formative (Early) Assessment on Stu-
dent Success. Henry North, Harding University, James
M. Nesbit, Harding University, Melissa Max, Harding
University, Shawn Turner, Harding University, Lana
Gettman, Harding University, George Kwame Yeboah,
Harding University, MaRanda K. Herring, Harding Uni-
versity, Landry Kamdem, Harding University. Objec-
tive: The goal of this study was to evaluate the
correlation between personalized formative (early) as-
sessment of student academic performance and success-
ful progression in select courses of the pharmacy
curriculum. Methods: Coordinators of didactic courses
and faculty teaching first-, second- and third-year phar-
macy students at Harding University College of Phar-
macy were asked to administer a quiz or an exam
during the first two weeks of the semester. Courses in
the areas of basic biomedical and pharmaceutical sci-
ences, social and administrative sciences, and clinical
sciences were included in this study. The initial student
academic performance was analyzed in relationship to
pre-defined course level outcomes and instructional
methods. Teaching and learning were modified and per-
sonalized based on the initial assessment data. Student
academic performance was reevaluated on future quizzes
and exams. Student success was defined as an improve-
ment in quiz or exam scores and successful completion of
a course. Results: The data demonstrates that students at
academic risk can be identified very early on in the se-
mester and proactive student remediation can begin. Also,
based on students’ strengths and weaknesses, teaching
methods can be modified to help improve student perfor-
mance and promote successful completion of the course.
Implications: Our data suggests that the use of personal-
ized formative (early) assessment in didactic courses
leads to student success. Whether it has a similar impact
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on overall student progression in a pharmacy curriculum
and/or on first attempt NAPLEX passing rates, remains to
be elucidated.

Individual Development Plans for Tracking Lon-
gitudinal Progression of Personal and Professional
Development and 5-Year Professional Goals. Margaret
Schulte, Touro University California, Vista Khosraviani,
Touro University California, Rae R. Matsumoto, Touro
University California. Objective: To track longitudinal
progression of pharmacy students’ 5-year professional
goals, knowledge and achievement of key elements of
Personal and Professional Development using Individual
Development Plans (IDPs). Methods: The Doctor of
Pharmacy Class of 2020 (N=84) completed IDPs during
the first- (P1), second- (P2), and third-professional-year
(P3) to identify career goals, evaluate skills, and formu-
late action plans to achieve goals. Four key elements of
Accreditation Standards for Personal and Professional
Development (Self-Awareness, Leadership, Innovation/
Entrepreneurship, and Professionalism) were scored, and
student 5-year professional goals statements were catego-
rized by study investigators, with data summarized using
descriptive statistics. Results: Analysis of the IDP as a
cumulative assessment tool showed growth in all ele-
ments; notably Leadership development (78.6%) and at-
tainment (61.9%), and Innovation/Entrepreneurship
development (69.0%) and attainment (23.8%) over the
first three years of pharmacy school. In addition, Self-
Awareness and Professionalism were addressed annually
in nearly 100% of IDPs. The 5-year professional goals
showed a large proportion expressing plans for residency
at least once (87.0%), with 56% of students reporting the
same goal, 52.4% adding specific details or expanding an
original goal, 6.0% adding a back-up goal, and 31.0%
switching goals over the three reporting years. Implica-
tions: IDPs can be used to track progression of personal
and professional development in pharmacy students. En-
tering their final year, students recognize the need for
Self-Awareness and Professionalism, but require further
growth in attaining Leadership and Innovation/Entrepre-
neurship skills and finalizing career goals.

Needs Assessment for PGY1 Preceptors’ Profes-
sional Development: A Cross-Sectional Study. Sara
Mahmoud, Hamad Medical Corporation, Sara Hayder,
Hamad Medical Corporation, Dania Alkhiyami, Hamad
Medical Corporation, Hani Abdelaziz, Hamad Medical
Corporation, Wessam Al Kassem, Hamad Medical Cor-
poration, Palli Abdelrouf, Hamad Medical Corporation,
Rasha AlAnany, Hamad Medical Corporation, Moza
Al