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Objective. To develop and implement a 1-credit-hour oncology pharmacy practice elective course for
third-year pharmacy students and assess its impact on examination scores in a required pharmacother-
apeutics course.
Design. Major topics were identified to focus on therapeutic management and supportive care of the
oncology patient. Psychosocial topics were incorporated to help pharmacy students better relate to
oncology patients.
Assessment. Learning was assessed by means of 2 computer-based examinations, weekly reflection
posts, and a completed oncology service-learning project and reflection paper. Students enrolled in the
course achieved higher pharmacotherapeutics oncology section examination scores than students who
had not taken the course. Also, this course increased students’ interest in oncology pharmacy.
Conclusion. The oncology pharmacy elective course has received overwhelmingly positive feedback
from students and student enrollment continues to grow. We will continue to offer this course to future
practitioners.
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INTRODUCTION
Cancer impacts millions of Americans and their

families. In 2010, there were an estimated 13.8 million
Americans livingwith a cancer diagnosis.1 TheAmerican
Cancer Society estimated that 1,638,910 people would be
diagnosedwith and 577,190 peoplewould die of cancer in
the United States in 2012.2 Further, cancer diagnoses are
expected to increase, with an estimated 2.8million people
being diagnosed in the year 2050. This number accounts
for the aging and growing population but does not ad-
dress other increasing risk factors, such as obesity.3 The
American Society of Clinical Oncologists released a
statement in March 2007 predicting a significant oncol-
ogist shortage by as soon as 2020 because of increasing
patient age and the increasing number of both new can-
cer diagnoses and cancer survivors.4

Pharmacists are trained healthcare practitioners who
can assist with the increasing demands of oncology pa-
tients, but more are needed. Of an estimated 272,320
licensed pharmacists in the United States, there are
currently 1,247 pharmacists who have received board

certification as an Oncology Pharmacist (BCOP) through
the Board of Pharmacy Specialties, an autonomous divi-
sion of the American Pharmacists Association.5,6 Oncol-
ogy pharmacists can assist with the pharmacotherapeutic
management of medications, including dose adjustments
for organ dysfunction andmanagement of toxicities in the
oncology patient. As the number of pharmaceutical drugs
marketed for cancer continues to grow (in 2011 alone, 10
new cancer treatment drugs were approved), well-trained
pharmacists are essential.

Along with the increase in cancer diagnoses, new
oncology therapies, and the predicted oncologist short-
age, the need for competent practicing pharmacists is
critical in the care of patients with cancer. Good commu-
nication with patients increases patient satisfaction and
improves patient adherence.7 Pharmacists can play a ma-
jor role in communicating the potential side effects
of therapy and providing the patient with a plan of action
if they occur, particularly with respect to oral agents. This
foundation can begin in pharmacy school, and Anderson
and associates argue that it is more important than ever to
offer this training to students.8 If future practitioners are
to provide competent pharmaceutical care to oncology
patients, they must have a solid understanding of drug
therapy, patient safety, and the psychosocial aspects of
cancer.
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Cheung and associates examined oncology educa-
tion in Canadian medical, pharmacy, and nursing schools
as well as in medical residencies.9 Ten of 11 (90.9%)
pharmacy colleges and schools responded, with 80% of
pharmacy responders spending 1 week or less on cancer
education. Only 30% of these institutions required cancer
education, only 20% offered an elective course for can-
cer education, and 70% reported mentioning cancer treat-
ment only a few times throughout their program.

Research suggests that students who receive more
information about cancer treatment are more likely to
have a positive attitude about treating cancer patients.10

In the United States, some interesting teaching oppor-
tunities have been developed. C-Change, a coalition of
cancer organizations, developed a competency-based pro-
gram to expand cancer education in the medical field.11

Four medical centers and universities took this approach
and developed various education programs on topics
such as cancer screening and survivorship.12 Two of
the institutions required the program for their students
in addition to providing it for their faculty; 2 others of-
fered free registration to practicing nurses, advanced
practice nurses, and physicians. These are innovative
methods to increase cancer knowledge among health-
care professionals.

At Creighton University School of Pharmacy and
Health Professions, all students receive 16 hours of on-
cology classroom instruction in the pharmacotherapeu-
tics course during the spring semester of their third year
(Table 1). There are numerous topics not covered in the
pharmacotherapeutics course and students consistently
struggle with concepts in the oncology section, which re-
sults in poor examination scores. To address this defi-
ciency, a 1-credit-hour elective course was developed to
enhance student knowledge in the area of oncology and
expand what students are taught in Pharmacotherapeutics.

DESIGN
A 1-credit-hour oncology pharmacy elective course

was developed to provide instruction in pharmacothera-
peutic management of oncologic diseases. Prerequisites
included the fall and spring pharmacology series offered
in the second year of the pharmacy program. Offered in
the fall semester of the third year, the oncology pharmacy
elective course provides an introduction to more complex
information that students will receive in the Pharmaco-
therapeutics course in the spring semester of their third
year. The theory behind creating the oncology elective
course was that if students had an introduction to oncol-
ogy topics before the oncology section in Pharmacother-
apeutics in their spring semester, their examination scores
in Pharmacotherapeutics would improve. The elective
course also presented students with other psychosocial
topics specific to oncology patients that were not covered
in required courses, such as hospice/palliative care, long-
term effects, and complementary and alternative medi-
cine (Table 1). The learning objectives of the class were
for students to be able to: (1) design and/or evaluate a
specific pharmaceutical care plan for the management of
major disease processes and provide alternative treatment
measures based upon clinical and demographic charac-
teristics; (2) identify potential drug- or disease-induced
problems and adverse effects and their incidence, signif-
icance, and management; (3) retrieve, integrate, and ap-
ply information acquired across the pharmacy curriculum
into patient care and management; (4) appreciate the in-
terrelationship of medical, psychosocial, and spiritual is-
sues cancer patients face; and (5) determine how theymay
impact cancer patients in their community and through
their profession. The Mann-Whitney U test was used to
compare Pharmacotherapeutics examination scores be-
tween students who took and did not take the elective
course.

Table 1. Topics Covered in the Oncology Pharmacy Practice Elective Course and Pharmacotherapeutics Required Course

Oncology Pharmacy Practice Elective Course Pharmacotherapeutics Required Class

Introduction to class, introduction to cancer Websites Introduction to chemotherapy (2 hours)
Introduction to chemotherapy Toxicities of chemotherapy (2 hours)
Supportive care Targeted therapies
Medication errors Nausea and vomiting
Stem cell transplant Introduction to cancer and cancer therapy
Breast and lung cancer Lymphoma
Long-term effects Leukemia (2 hours)
Complementary and alternative medicinea Breast cancer (2 hours)
Hospice and palliative carea Lung cancer
Ethical dilemmasa Prostate cancer
Survivors’ panela Colorectal cancer
Course and service learning reflection Skin cancer
a Indicates classes with outside speakers
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Creighton University School of Pharmacy and Health
Professions has both campus and distance pathways, and
students from both were allowed to enroll in the elective
course.13 The class met for 1 hour each week and atten-
dance was required. The majority of the lectures were pro-
vided by 2 faculty members, but guest speakers taught
several of the topics (Table 1). Lectures were captured by
the software Echo360 (Echo360, Inc., Dulles VA), and the
podcast and vodcast were posted for the distance students
on the same day the class was held. Although the pathways
are asynchronous, the distance students were required
to watch the lecture captured in class each week and
complete an online post about the lecture prior to the
following lecture/discussion to verify “attendance.” They
were also required to remotely attend 2 campus classes
during the semester using the software Wimba Classroom
(Wimba, Inc, New York, NY). Wimba Classroom allows
distance students to log into their computer and actively
participate in classes. In this classroom environment, the
distance students can hear anything that is said bymeans of
a microphone in the classroom and can raise their hands
and ask questions just as the campus students can.

Eachyear, 2 to4 cancer survivorswith variouscancers
were invited to come into the classroom for an interactive
discussion. Students were expected to ask the survivors
questions about their diagnoses, treatments, and other rel-
evant topics. These visits were scheduled at the end of the
semester to provide the students background on both the
physical and psychosocial issues cancer patients may
face. Further, the survivors allowed students to see first-
hand the effects a cancer diagnosis and treatment can
have on a person’s quality of life. Distance students partici-
pated synchronously using Wimba Classroom.

Students were informed on the first day of class that
they were required to complete an oncology-related
service-learning project by the end of the semester and
write a 1-page meaningful reflection on what they learned
from their volunteer experience. Opportunities consis-
tently available to the campus students included helping
with nonprofit organizational fundraising events, such as
the Light the Night walk and Race for the Cure, volun-
teering at the AmericanCancer Society or the Leukemia/
Lymphoma Society, or working at a local health fair. Dis-
tance students were responsible for finding their own op-
portunities, but were encouraged to consider activities
associated with or sponsored by these or other established
organizations. This requirement also gave students the op-
portunity to interact with cancer survivors and their fami-
lies outside of the classroom and helped personalize the
disease.

Students were required to reflect on and respond to
a weekly question within the course using the school’s

learning management system, referred to as Blueline
(Blackboard Learn, Washington, DC). Questions may
have been related to the topic presented in class, or stu-
dentsmay have been assigned to read an article and reflect
on what they learned from it. This requirement allowed
instructors to track whether distance students were keep-
ing up with assignments and also gave the students an
opportunity to think about how they would respond to
cancer patients once they are practicing pharmacists. A
meaningful reflection is considered integral to the Uni-
versity’s Jesuit values and a key component of the curric-
ulum. For example, during 1week, studentswere required
to read an article entitled “Letting Go: What Should
Medicine Do When It Can’t Save Your Life?” by Atul
Gawande, and reflect on it.14

The oncology elective course has grown since 2008,
particularly in the distance pathway, a mentor was added
in 2011. Thementor is a licensed pharmacist practicing in
the area of oncology whose role was to grade the weekly
reflections, provide feedback to the students, and track
their scores in Blueline. An instructor spoke with the
mentor every other week to discuss any issues that may
have arisen and any concerns the mentor might have had
with individual students.

EVALUATION AND ASSESSMENT
Because the oncology elective course was first of-

fered in 2008, enrollment has grown from 27 students to
45 in 2011, with the majority of growth represented by
students in the distance program (4 students in 2008; 19 in
2011). In the fall semester of 2012, the capped enrollment
of 52 students was reached. The number of male students
averages about 27%. This percentage is consistent with
the overall pharmacy school enrollment, which has re-
mained constant over this period.

Students were assessed with 2 open-note quizzes
worth 100 points each, a service-learning project with
a 1-page reflection worth 100 points, and weekly re-
flections worth a total of 50 points. The student reflec-
tions were thoughtful and allowed them to contemplate
situations they may face on both a personal and pro-
fessional level, such as making a decision to move a
loved one or patient to hospice, or how, as future phar-
macists, they can contribute to enhancing a patient’s
quality of life.

Attendance was mandatory for both campus and
distance students. To verify attendance for each class,
campus students were required to sign in, and distance
students had to write a short reflection on what they
learned from the class. Students completed an anon-
ymous, electronic evaluation at the end of the year.
To obtain additional verbal feedback from the students,
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students discussed their service projects and gave the
instructors feedback about the course on the last day of
class. Students were told prior to the class that they
would be asked for feedback during the class so they
could reflect on what they thought went well and could
be improved. These course and service-learning reflec-
tions, in which distance students participated in using
Wimba Classroom, were facilitated by the school’s
chaplain when possible.

Requiring dual, synchronous participation for the
survivors’ discussion and the reflection discussion has
been successful. Evaluations from the course suggest that
students find this class time the most meaningful, as it ties
the semester together for them. Student evaluations for
the overall course have been extremely positive. Student
comments included that they were pleasantly surprised
with the psychosocial aspects of the class, that they
enjoyed the service-learning project because it allowed
them to interact with cancer survivors, and that the survi-
vors helped personalize the information they had learned
in class. When asked if they would retake the class, 96%
said theywould, and 94% said theywould recommend the
class to a friend.

We also assessed scores in the pharmacotherapeutics
course to determine if students taking the oncology elec-
tive course performed better in the oncology section. The
oncology content was spread over 2 examinations during
the spring semester. Students who were enrolled in the
elective course had higher scores on all of the Pharmaco-
therapeutics course examinations than did those who did
not take the elective course. The Mann-Whitney U test
showed significantly higher examination scores for 3 out
of 6 examinations: examination 1 in 2009 (p 5 0.028),
examination 1 in 2010 (p5 0.044) and examination 2 in
2010 (p 50.017) (Figure 1). Examination scores of dis-
tance students in 2009 and 2010 were not assessed be-
cause they were unavailable.

DISCUSSION
To our knowledge, no reports on an oncology elec-

tive course in a pharmacy curriculum have been pub-
lished. In 2001, Jazieh and associates published results
of a 10-week summer oncology elective course for med-
ical and pharmacy students and undergraduate biology
majors.15 Twenty-four students were enrolled in the
summer of 1999, and a pretest and posttest showed an
improvement inmean test scores from46.6% to 53% (p5
0.001), which correlated with an improvement in general
cancer knowledge as well as knowledge for breast, gas-
trointestinal, and skin cancers.

During the first year this elective course was offered,
we spent minimal time lecturing on topics that would be
covered in Pharmacotherapeutics. Feedback from stu-
dents indicated that they took the elective course to better
prepare them for Pharmacotherapeutics, but taking the
elective course did not better prepare them to understand
the pharmacotherapeutics lectures. With that informa-
tion, we introduced more topics from the pharmacother-
apeutics class and reduced the amount of psychosocial
topics so that both areas are covered equally. The most
current class topics can be found in Table 1.

Students consistently have questions about the elec-
tive course when they are enrolling for fall semester, and
unless they know someone who took the course, are not
sure what the course offers. To answer some of these
questions and help the students make an informed deci-
sion when registering, a YouTube video was developed
by 1 of the instructors in spring 2012 to tell students about
the elective course.16

An unexpected benefit of the class was an increase in
the number of requests for both oncology practice expe-
riences in general and the oncology practice experience
precepted by the authors. In 2008, 2009, and 2010, there
were 14, 23, and 32 requests, respectively, for our oncology
practice experience. Among students who took the

Figure 1. Examination Scores in the Oncology Section of the Pharmacotherapeutics Course
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elective course, the percentages requesting an oncology
practice experience in 2008, 2009, 2010, and 2011 were
52%, 42%, 58%, and 68%, respectively. Additionally,
92% of our campus students requested an oncology prac-
tice experience in 2011. Thus, with the exception of 2009,
the increased number of requests for the oncology prac-
tice experience correlates with the increased percentage
of our elective course students requesting an oncology
practice experience. Further, the class has also enhanced
student interest in pursuing a career in oncology phar-
macy. Ninety-two percent either strongly agreed (35%)
or somewhat agreed (57%) that the class increased their
interest in oncology pharmacy. Several former students
have completed or are completing specialty residencies
in oncology.

An indirect benefit from this elective course was
improvement in the quality of lectures in the pharmaco-
therapeutics course. In the elective course, we consoli-
dated information on certain topics in order to briefly
introduce each for 30 to 50 minutes (Table 1), which
forced us to deliver the information in an even more or-
ganized manner. When making these revisions to the
pharmacotherapeutics course, lectures were often short-
enedwith an emphasis on the larger scope of the disease or
treatment. Subsequently, Pharmacotherapeutics mentors
expressed how much easier the lectures were to follow.

CONCLUSIONS
The oncology elective course has received positive

feedback from students, and enrollment continues to in-
crease from positive word-of-mouth from students who
have completed the course. The course has resulted in
higher Pharmacotherapeutics examination scores in the
oncology section and has increased student interest in
pursuing a career in oncology pharmacy. We will con-
tinue to offer this course to students and plan to expand the
offering to visiting students as well.
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