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Objective. To design and implement 2 pharmaceutical industry elective courses and assess their impact
on students’ selection of advanced pharmacy practice experiences (APPEs) and pursuit of pharmaceutical
industry fellowships.
Methods. Two 2-credit-hour elective courses that explored careers within the prescription and non-
prescription pharmaceutical drug industries were offered for second- and third-year pharmacy students
in a doctor of pharmacy (PharmD) degree program.
Results. The impact of the courses on pharmacy students’ pursuit of a pharmaceutical industry fellowship
was evaluated based on responses to annual graduating students’ exit surveys. A greater percentage (17.9%)
of students who had taken a pharmaceutical industry elective course pursued a pharmaceutical industry
fellowship compared to all PharmD graduates (4.8%). Of the students who enrolled in pharmaceutical
industry APPEs, 31% had taken 1 of the 2 elective courses.
Conclusion. Exposure to a pharmaceutical industry elective course within a college or school of pharmacy
curriculummay increase students’ interest in pursuing pharmaceutical industry fellowships and enrolling in
pharmaceutical industry APPEs.
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INTRODUCTION
The career of the pharmacist has evolved greatly

from the traditional dispensing role. Pharmacists can
increasingly use their extensive clinical knowledge in
a wide variety of roles, including traditional community
pharmacy or hospital settings as well as many alternate
practice settings. Additionally, changes in the field of
pharmacy have occurred, such as the expanded role of
pharmacy technicians, the increased use of automated
dispensing systems, and increased patient use of Inter-
net and mail-order pharmacies, necessitating that phar-
macists consider alternate roles to their traditional
dispensing roles.1 Among these, the pharmaceutical in-
dustry represents a distinctive opportunity for pharma-
cists to use their therapeutic expertise to help patients on
a global level.

Interest in the pursuit of postgraduate training specific
to clinical pharmacy and the pharmaceutical industry has
increased within the last 10 years. In 2012, the American
Society ofHealth-SystemPharmacists reported that of 4,200

graduating pharmacy students who pursued a residency,
1,438 of them were unable to secure a position. As interest
in postgraduate training has intensified, colleges and
schools of pharmacy have begun providing elective
courses to prepare students for their desired career paths.
At the University of Georgia College of Pharmacy, an
elective course specific to postgraduate residency training
is offered to prepare students for this career option.2 Many
other colleges and schools of pharmacy have begun to offer
elective courses specific to the pharmaceutical industry to
increase student exposure to postgraduate fellowships and
career opportunities.

Offering elective courses within a college or school
of pharmacy curriculum may promote the interest of, or
further facilitate students’ existing interest in, a particu-
lar pharmacy career path and the likelihood of their pur-
suing postgraduate training. One 2004 study found that
pharmacy students’ career aspirations were linked to
educational experience, career commitment, and shared
class attitude towards faculty members.3 However,
many pharmacy students with a potential interest in pur-
suing postgraduate fellowships in the pharmaceutical
industry do not attend a college or school of pharmacy
that provides educational exposure or employs faculty
members with inside knowledge of this career path.
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Further, in a 2011 survey conducted at the University of
Maryland, the 3 factors that most influenced pharmacy
students’ decisions to pursue postgraduate training were
the increased competitiveness of job acquisition, faculty
advising, and pharmacy practice experiences.4

The American Pharmacists Association has suggested
that students who may desire help in determining which
postgraduate program is a good fit for them should “find
a mentor, pharmacist colleague, or professor whose career
path interests you. This mentor can show you what qualifi-
cations are needed for that typeof position.”5Unfortunately,
without the availability of a mentor with qualifications spe-
cific to the pharmaceutical industry, pharmacy studentsmay
not have the guidance necessary to help them build the
qualifications that will make them competitive applicants
for fellowship positions.

The Department of Pharmacy Practice and Adminis-
tration atUniversity of the Sciences recognized the potential
impact of providing an elective course specific to the phar-
maceutical industry upon students’ satisfaction of elective
course availability, advanced pharmacy practice experience
(APPE) selection, and their decision to pursue postgraduate
pharmaceutical industry fellowship training. Following the
success of the initial pharmaceutical industry course, the
department offered a second course in the nonprescription
pharmaceutical industry. The objective of this study was to
examine the design and implementation of both pharmaceu-
tical industry elective courses within the pharmacy school
curriculum and to assess the potential impact of the courses
on students’ future selection of APPEs and pursuit of phar-
maceutical industry fellowships.

DESIGN
The Pharmacists’ Introduction to the Pharmaceutical

Industry course was developed to provide exposure to the
prescription pharmaceutical industry. This 2-credit-hour
pharmacy elective course was offered in the 2010 spring
semester.Aprerequisite for enrollmentwas successful com-
pletion of theResearchDesign andDrug Information course
because the ability to clinically evaluate medical literature
was deemed important for success within the elective
course. Introduction to this course material also illustrated
the practical application of medical literature.

Following the surge of interest in the prescription
pharmaceutical industry elective course, the Department
of Pharmacy Practice and Administration introduced
a second elective course, Topics in the Nonprescription
Pharmaceutical Industry, to familiarize students with the
nonprescription pharmaceutical industry.

Objectives for both elective courses are listed in Table
1. Each course met weekly for 2 hours. Attendance was
mandatory and class participation represented 5% of

students’ grades. Participation was evaluated by incorpo-
ratingTurningPointAudience Response Systems (Turning
Technologies LLC, Youngston, OH) in which students
used electronic handheld response clickers to answer ques-
tions posed during class. For the prescription pharmaceuti-
cal industry course, lectureswere led by an adjunct assistant
professor of pharmacy practice, who also held amanager of
medical information role at a local prescription pharmaceu-
tical company. The course coordinator for the nonpres-
cription pharmaceutical industry course was an assistant
professor of clinical pharmacy who also held a manager
of medical affairs role at a local nonprescription pharma-
ceutical company.To supplement the coursematerial, guest
lecturers were invited to speak as needed. Lecture topics
and schedules can be found in Table 2.

Course content was delivered in a class period using
lectures, handouts, and PowerPoint presentations. During
each class period, the instructor also offered the students
opportunities to apply lecture content through in-class
activities and discussion. Students participated in work-
shops to use the electronic databases available through the
USP library Web page and the Internet.

Student evaluation for this coursewas based on 3 core
areas of assessment: written communication, verbal com-
munication, and testing scores (Table 3). In the prescription
pharmaceutical industry elective course, 40% (40 points)
of the student’s gradewas based onwritten communication
skills and 60% (60 points) was based on verbal communi-
cation skills. The nonprescription pharmaceutical industry
elective course emphasized verbal communication skills to
a greater degree; thus, 20% (20 points) of the student’s
grade was based on written communication skills, 70%
(70 points) was based on verbal communication skills,
and 10% (10 points) was based on testing scores. Class
participation was included within the verbal communica-
tion skills percentage in both courses and represented 15%
(15 points) of the category.

Students’ verbal communication skills were evalu-
ated in each course primarily through verbal presentations
applicable to the pharmaceutical industry.Within the pre-
scription pharmaceutical elective course, written assign-
ments were created to evaluate students’ ability to fulfill
a role within the medical information department in the
pharmaceutical industry. Students were required to eval-
uate medical literature and create advertising materials
that complied with Food and Drug Administration regu-
lations specific to the pharmaceutical industry. These as-
signments included the production of 1 drug product
label, 1 print drug advertisement, and 1 written summary
of a clinical trial involving a product used for an off-label
indication. Assignments also included a verbal presenta-
tion of the written summary of a clinical trial involving
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a product used for an off-label indication and a group
presentation of a broadcast direct-to-consumer drug ad-
vertisement. Class participation points were awarded at
the discretion of the course coordinator based on class
attendance, professionalism, and contributions to class
discussions.

Within the nonprescription pharmaceutical elective
course, written assignmentswere created to correlatewith
a proposed nonprescription-to-prescription product
switch. Students were assigned to a therapeutic area that
did not offer nonprescription products. Students selected
a product from within their assigned therapeutic area to

Table 1. Comparison of the Objectives of Two Pharmaceutical Elective Courses

Pharmacists Introduction
to the Pharmaceutical Industry

Topics in the Nonprescription
Pharmaceutical Industry

Explain the differences between providing drug
information in a patient-oriented pharmacy
practice setting compared to the pharmaceutical industry.

Apply medication-related primary literature in
nonprescription medication decision-making.

Identify critical issues for handling drug information
responses for a health care
professional and the lay public.

Evaluate the role of pharmacists in nonprescription
Professional Marketing as compared to marketing
with prescription medications.

Describe and apply the steps for
reporting an adverse event to
FDA MedWatch program.

Define appropriate terminology used in the
pharmaceutical industry (eg, understanding the
differences concerning GxP (good manufacturing
practices), GCP (good clinical practices), and GLP
(good laboratory prices) as related to the
pharmaceutical industry.

Explain and apply the FDA regulations established
for provision of scientifically
balanced medical information.

Explain and apply the FDA regulations established
for the drug approval process and promotional advertising.

Analyze product quality complaints and categorize
adverse event process.

Identify the key aspects of the structure and content of a
product label.

Identify the role of the regulatory team within the
nonprescription pharmaceutical industry.

Evaluate promotional advertising for fair balance
and bias, and health literacy level.

Categorize the types of crisis/recall situations that
can impact a nonprescription pharmaceutical company.

Evaluate biomedical literature and demonstrate
decision-making based on principles of evidence-based
medicine.

Identify outcomes from the FDA Drug Advisory
Committees by interpreting purpose(s),
process/procedures and outcome of the FDA Drug
Advisory Committees: Nonprescription and Drug
Safety and Risk Management

Demonstrate ability to effectively use written and
verbal communication skills.

Table 2. Lecture Schedule of the Introductory Elective Courses in the Pharmaceutical and Nonprescription Pharmaceutical Industry

Pharmacists Introduction
to the Pharmaceutical Industry

Topics in the Nonprescription
Pharmaceutical Industry

Orientation and Introduction to Course Orientation and Introduction to Course
Phase I to Phase II Clinical Studies Pharmacists’ Role in Innovation
The Role of the Pharmacist in Medical Information in

the Pharmaceutical Industry
Nonprescription Monograph Labeling/Drug Facts Label

Formulating a Response to a Drug Information Inquiry
& Internal Medical Info Databases

Prescription to Nonprescription Switch

Promotional Literature and Direct to Consume Advertising Claims Development
The Role of the Pharmacist in Sales & Marketing FDA Advisory Committees & Workshop
Medical Science Liaison (MSL) Overview Crisis Management & Recalls
FDA Regulations on the Drug Approval

Process/Product Labeling
Adverse Events/Product Quality Complaints

Regulatory and Promotional Review Franchise and Consumer Marketing
FDA Regulations on Product Labelling Residency and Fellowship Industry Informational Day
Regulatory and Promotional Review Healthcare Compliance
Principles Related to Adverse Drug Reactions

& Post-Marketing Surveillance
Good Clinical Practice and Good Manufacturing Practice
Managing & Reporting of Nonprescription Overdoses

Abbreviations: FDA5Food and Drug Administration.
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switch from prescription to nonprescription. Addition-
ally, they had to create 2 advertising claims for the drug,
a print drug advertisement, a broadcast drug advertise-
ment, and a product label. Students then gave a final pro-
fessional marketing campaign presentation at the end of
the course. Class participation points were evaluated via
audience response questions. Students who answered at
least 75% of the audience response questions correctly
throughout the entire semester earned all 15 possible
points toward their grade, students who answered be-
tween 65% and 74% of questions correctly earned 7.5
points, and students who answered between 55% and
64% of questions correctly earned 5 points. Any students
who answered less than 55% of the audience response
questions correctly throughout the entire semester earned
0 points.

EVALUATION AND ASSESSMENT
To assess the impact of the 2 pharmaceutical industry

elective courses on students’ decisions to pursue a post-
graduate pharmaceutical industry fellowship,weevaluated
anonymous responses to the University of the Sciences
standard annual exit survey. The exit survey was given to
graduating PharmD students to evaluate their overall sat-
isfaction with the pharmacy curriculum and their future
career plans. Students were eligible to take these pharma-
ceutical elective courses in their second year of the phar-
macy curriculum. Because the pharmaceutical industry
elective courses were first offered in spring 2010, only 1
graduating class had taken the courses at the time of this
study and was, therefore, included in this analysis of the
courses’ impact on the students’ plans for postgraduate
fellowship training. In addition, to evaluate the number

of students who would be eligible and choose to enroll in
a pharmaceutical industry APPE, students who graduated
in 2012 and students whowere enrolled inAPPEs for 2013
were included in our analysis.

Of 209 students in the PharmD degree program gr-
aduating class of 2012 who completed the exit survey
instrument, 28 students had completed 1 of the 2 pharma-
ceutical industry elective courses. Of these, 13 (46.4%)
chose chain retail pharmacy as their future career plans, 5
(17.9%) chose pharmaceutical industry fellowship, 4
(14.2%) chose pharmacy practice residency, 3 (10.7%)
selected no career choice, 2 (7.1%) chose part-time non-
specified work, and 1 (3.5%) chose hospital pharmacy
(Table 4).

Similar percentages of total PharmDuniversity grad-
uates (48%) and pharmaceutical elective course attendees
(46.4%) reported that they chose a chain retail pharmacy
career on their exit survey. However, a greater percentage
of students who had completed a pharmaceutical industry
elective course (17.9%) pursued a pharmaceutical indus-
try fellowship vs percentage of total PharmD university
graduates (4.8%) (Table 4). As a baseline measure of in-
terest prior to offering the pharmaceutical industry elec-
tive courses, only 7 (3%) of the 228 graduates from the
PharmD program in 2010 had indicated they would pur-
sue a pharmaceutical industry fellowship.

The impact of the pharmaceutical industry elective
courses on APPE selection was also evaluated to assess
students’ interest level in the pharmaceutical industry
prior to graduation. Forty-three (31%) of 138 students
who enrolled in an APPE in the pharmaceutical industry
in 2012 or 2013 had taken one of the pharmaceutical in-
dustry elective courses.

Table 3. Final Grade Components in Two Introductory Pharmaceutical Elective Courses

Pharmacists Introduction
to the Pharmaceutical Industry

Topics in the Nonprescription
Pharmaceutical Industry

Description of Assignment Points Description of Assignment Points

Written communication Written communication
Summary of clinical trial (draft) 5 Claim development (draft) 5
Summary of clinical trial (final) 10 Claim development (final) 15
Drug advertisement 10
Product labeling 15

Verbal communication Verbal communication
Clinical study Presentation 25 Professional marketing campaign for product 25
Direct-to-consumer drug advertisement
presentation

20 Nonprescription product switch proposal 30

Participation 5 Participation 15
Assessments Assessments

Quizzes 10 Quizzes 10
Total 100 Total 100
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DISCUSSION
The primary goal of each of the pharmaceutical in-

dustry elective courseswas to expose pharmacy students to
the role of pharmacists within the pharmaceutical industry.
This experience could be invaluable to pharmacy students
by sparking their interest in pursuing a career or fellowship
in the pharmaceutical industry or, conversely, providing
them with confirmation of their interest in an alternate
career setting. Academically speaking, students were able
to strengthen skills that they could integrate into their fu-
ture careers, regardless of setting. Successful completion of
each elective course required the students to refine their
verbal and written communication skills. Students were
also expected to critically evaluate medical literature to
successfully complete each of their assignments.

In the 2012 exit survey, a greater proportion of stu-
dents who took 1 of the pharmaceutical industry elective
courses responded that they pursued a fellowship within
the pharmaceutical industry than those students who had
not elected to take either course. This potential impact on
students’ choice to pursue a pharmaceutical industry fel-
lowship could be based on their exposure to the pharma-
ceutical industry within 1 of these elective courses.
Alternatively, a student with known interest in the phar-
maceutical industry would also be more likely to enroll in
1 of the 2 elective courses.

Limitations to this method of course assessment in-
cluded that only 1 graduating class of students had the
opportunity to take 1 of the pharmaceutical industry elec-
tive courses at the time of the study. In addition, graduating
students from the PharmD program were encouraged but
not required to complete the annual exit survey, limiting
the number of responses that could be evaluated. Further

analysis over subsequent years of graduating students is
warranted.

As the role of pharmacists expands to fulfill func-
tions in a variety of practice settings, pharmacy students
are interested in gaining exposure to the responsibilities
of pharmacists within these positions. While student
awareness of postgraduate training is increasing, their
awareness of fellowship training and graduate education
opportunities is far less than student awareness of re-
sidency training programs.6 Unfortunately, without
proper exposure, many students may graduate from col-
leges or schools of pharmacy without an understanding
of the many opportunities available to them and without
the interest necessary to apply to a fellowship or resi-
dency. This has the potential to negatively impact their
future career satisfaction; 45% of pharmacists with post-
graduate training indicate a high level of satisfaction
with their employment compared with 32.7% of phar-
macists without postgraduate training.7

SUMMARY
Offering pharmaceutical industry elective courses

within pharmacy curricula may represent an opportunity
to increase student interest in the pursuit of postgraduate
fellowships and enrollment in APPEs within the pharma-
ceutical industry, thereby providing student exposure to
one ofmany alternate career opportunities for pharmacists.
A greater percentage of pharmacy students who completed
a 2-credit pharmaceutical industry elective course later
reported pursuing postgraduate fellowship training or en-
rolling in APPEs in the pharmaceutical industry following
graduation than pharmacy students who had not elected to
complete those courses.

Table 4. Exit Survey Results of the 2012 Doctor of Pharmacy Degree Program Graduates From the University of the Sciences

Intended Area of Practice, Career Choice

Comparisons

Students
Responding
to 2012

Survey, No.

Chain Retail
Pharmacy,
No. (%)

Pharmacy
Practice
Resident,
No. (%)

Industry
Fellowship,
No. (%)

Hospital
Pharmacy,
No. (%)

Part-Time
Nonspecified,

No. (%)
None,
No. (%)

By class semester
Spring 2010 (N511) 0
Fall 2010 (N529) 15 6 (40) 3 (20) 3 (20) 0 1 (6.7) 2 (13.3)
Spring 2011 (N527) 12 6 (50) 1 (8.3) 2 (16.7) 1 (8.3) 1 (8.3) 1 (8.3)
Fall 2011 (N512) 1 1 (100)
Spring 2012 (N513) 0

By student group
Students in pharmaceutical
elective courses

28 13 (46.4) 4 (14.2) 5 (17.8) 1 (3.6) 2 (7.1) 3 (10.7)

All graduating PharmD
students class of 2012

209 102 (48.8) 51 (24.4) 10 (4.8) 32 (15.3) 2 (0.9) 12 (5.7)
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