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Objective. To develop and introduce an intensive, two-week Foundations of Medication Therapy
Management (MTM) elective course into the Doctor of Pharmacy curriculum, and to determine
whether the course impacted students’ self-confidence in their abilities to perform MTM services
and future plans and beliefs about implementing MTM in practice.
Methods. The MTM course was an interactive learning environment where students performed actual
comprehensive medication reviews within a real-world documentation platform. A 20-item, Likert-
scale survey was administered before and after the course to measure students’ confidence in learned
skills, future plans for using MTM, and beliefs about MTM.
Results. Students reported a significant improvement in 10 MTM-specific skill domains. There were
significant changes in students’ self-confidence in their ability to provide MTM services and in their
beliefs about MTM-related services. Students reported overall improvement in self-perceived MTM
specific skills. There was no significant change in students’ willingness or plans to engage in MTM-
related practice in the future.
Conclusion. The findings showed that following participation in an MTM elective course, student phar-
macists’ perceived ability to deliver MTM care increased and their opinions about MTM services im-
proved. Providing a brief MTM elective course that used first-person case studies may empower student
pharmacists to confidently perform MTM services in subsequent courses and in their future practice.
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INTRODUCTION
Various pharmacy organizations, including phar-

macy schools, have recognized that pharmacists may
need additional instruction and experience in order to
raise their awareness of the roles and responsibilities es-
sential to providing patient-centered care.1,2 The practice
area of medication therapy management (MTM) is not an
exception to this recommendation. In addition to expand-
ing practicing pharmacists’ knowledge of MTM, educa-
tors believe that there should be greater emphasis on
MTMeducationwithin the pharmacy school curriculum.3

Researchers suggest that the formation of profes-
sional identity is essential during the transition from
student to professional and that the responsibility for fa-

cilitating this transformation and ensuring that the future
pharmacy workforce is adequately prepared to address
patients’ needs falls on pharmacy schools. The prospect
of adding elective courses within an already full phar-
macy curriculum has not been well received.4-6 The liter-
ature focuses on how coursework, in general, impacts
student attitudes about pharmacists’ roles within a
patient-centered practice model. For example, one group
concluded that providing support within a professional
pharmacy degree program may better prepare graduates
for entry into the healthcare workplace by establishing
student competence, relatedness, and autonomy.4 The in-
creased desire for advocates to “promote the pharmacy
profession” describes a common objective between our
study and these publications. Unlike other studies that
have focused on traditional, non-accelerated classroom
models, our study occurred in an active-learning environ-
ment that used a flipped classroommodel. This innovative
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approach to learning creates strong ties between students
and instructors and allows students to work together to
gain a deeper understanding of the material.7

The specialty ofMTMencompasses a range of health
care services. These services include, but are not limited
to, assessing and evaluating drug use and side effects,
improving adherence, and managing disease states for
all patients. Third-party payers, including certain Medi-
care Part D and Medicaid plans, reimburse pharmacists
for providing medication reviews as part of MTM.8,9 In
exploring what is known about MTM implementation
within the pharmacy curriculum and student pharmacists’
perception of MTM we found that there had not been
any studies that directly assessed students’ perception of
MTM following an accelerated, two-week elective
course. Additionally, there had been few studies that ex-
plored pharmacists’ interests in MTM expansion to ad-
vance public health priorities.10 Based on a survey of a
sample of Ohio pharmacists, Casserlie and colleagues
identified potential barriers to pharmacists providing
MTM services, including staffing concerns, time con-
straints, and lack of reimbursement.11 Developing solu-
tions to these barriers is imperative and must occur early
within the pharmacy curriculum so that student pharma-
cists are prepared to respond to the demands of an ever-
changing and challenging health care setting.

In 2015, the University of Florida College of Phar-
macy (UFCOP) transitioned to a team-based learning cur-
riculum,which involved “flipping” the classroom.As part
of this new approach to learning, students would watch
prerecorded lectures and read pertinent material prior to
attending class. When they attended live classes, instruc-
tional time would be used for active learning. Students
would be expected to comprehend background material
before the live session and attend class prepared to use and
apply that knowledge to patient cases.

The purpose of our study was to determine whether
completing an intensive, two-week, active-learning elec-
tive course in Medication Therapy Management would
change student pharmacists’ attitudes regarding MTM
and improve their self-confidence in their ability to per-
form MTM services. A secondary purpose was to deter-
mine if the course impacted students’ beliefs regarding
and plans to use MTM in their future practice.

METHODS
This study received approval from the university’s

institutional review board. The Foundations of Medica-
tion Therapy Management course was initially presented
in the last few weeks of spring 2016 as a two-credit hour
elective for second- and third-year student pharmacists.
Students entered this course with minimal MTM knowl-

edge and experience with related skills. This elective
coursewas designed and implemented to provide students
with a fundamental knowledge of MTM and to provide
exposure to themany components involved in performing
comprehensive medication reviews (CMRs). On the first
day of the course, students completed a pre-course survey
to assess their baseline self-efficacy in providing MTM
services (reflective of the course objectives), their beliefs
regardingMTMservices, and their future plans to provide
MTM services in their practice. Students completed the
survey using the professional, encrypted version of Sur-
veyMonkey (SanMateo, CA). Students also were invited
but not required to participate in the study by allowing
their data to be included in the analysis.

Week one of the elective comprised 3.5 hours of
active-learning sessions in class and 15.5 hours of online
or individual study. During live sessions, group discus-
sions were held and students were introduced to a com-
puter platform used to perform MTM so that they could
review and respond to patient cases. Independently, stu-
dents were expected to complete supplemental readings
and watch online lectures and complete online assess-
ments. Online assessments covered typical MTM activi-
ties such as creating a patient medication action plan, a
personal medication list, and a prescriber communication
fax. During week two, students attended a 3-hour, live-
class session, completed 9.5 hours of online or individual
study, and participated in an end-of-course survey that
was identical to the pre-course survey. The second week
concluded with a 2-hour final examination, in which stu-
dents were required to complete a patient case. Total in-
structor contact hours for this course was 31.75 hours.

The researchers constructed a scale that included 20
items categorized into three subcategories, and used a
5-point Likert scale (15strongly disagree, 55strongly
agree). The first subscale, consisting of 10 items, mea-
sured students’ self-confidence in their ability to provide
MTM services. The second subscale, consisting of three
items, measured students’ willingness to provide MTM-
related services in future practice. The third subscale,
consisting of seven items, measured students’ beliefs
about MTM-related services. Demographic information
collected included gender, age, and information about the
student’s prior experiences in pharmacy practice.

The researchers validated the survey instrument by
asking for feedback from a survey expert, a research ex-
pert, and threeMTMcontent experts. Based on their feed-
back, the survey instrument was revised and then piloted
with two fourth-year student pharmacists who were com-
pleting a clinical APPE with one of the authors. After the
student pharmacists completed the survey, the author con-
ducted a detailed discussion of the survey items with the
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students and asked them to explain what they thought
each question was asking and to state their reasons for
the answers provided. Survey items were revised to re-
duce any confusion that the students had identified and to
ensure that questions were worded in a way that would
elicit the desired response.

Descriptive statistical analysis was performed using
SPSS 23 (IBM, Armonk, NY). The a priori level of sig-
nificance was set at p,.05. For the post hoc power anal-
ysis,Wilcoxon signed rank testswere employed to test for
significant differences between pre- and post-test data for
all items. The power to compare pre- and post-test means
was 0.68, which is less than the recommended 0.80 level
but still considered acceptable.12

RESULTS
Twenty-six student pharmacists (16 female and 10

male students) completed both the pre- and post-course

surveys. Because the course was offered during the first
year of the new curriculum, only second-year student
pharmacists were enrolled in the course. The entire cohort
of students enrolled in the spring 2016 MTM course con-
sented to participate in this pre- and post-test study. Table
1 shows the descriptive statistics and results for the pre-
and post-test for all 26 MTM students. For subscale 1,
students’ self-confidence in their ability to provide
MTM services, the mean scores on all the items were
significantly different between pretest and posttest. That
is, students’ self-efficacy in their ability to performMTM
services significantly improved from pretest to posttest.

For subscale 2, willingness to engage in future
MTM-related practice, no significant differences were
found. For subscale 3, beliefs about MTM-related ser-
vices, students’ agreement that “Pharmacists should be
the main providers of MTM services” and “Reimburse-
ments should be increased for pharmacists providing

Table 1. Pre- and Post-Survey Results for Student Pharmacists Enrolled in a Two-Week Medication Therapy Management Elective
Course (N526)

Survey Item
Pretest Mean
Response

Posttest Mean
Response

Utilize my clinical knowledge to provide Medication Therapy Management (MTM)
services

3.5 4.3a

Reduce barriers that interfere with providing MTM services 3.3 4.2a

Conduct a pre-analysis of a patient’s MTM profile to recognize potential drug therapy
problems (DTPs)

3.4 4.6a

Formulate appropriate MTM interview questions to assess the significance of potential
DTPs

3.7 4.6a

Utilize appropriate communication skills when performing a comprehensive medication
review (CMR)

4.0 4.6a

Create a patient-directed Medication Action Plan that guides the patient in self-addressing
their health and well-being

3.3 4.6a

Complete a Personal Medication List that adheres to the Centers for Medicare and
Medicaid Services standardized format

3.2 4.8a

Prioritize clinically-significant DTPs after performing a CMR 3.5 4.3a

Devise a plan to address DTPs with the appropriate individual(s) 3.5 4.5a

Write effective recommendations to healthcare providers that would likely resolve
DTP interventions

3.3 4.4a

Additional training on providing MTM services 4.6 4.5
To acquire a position where I can practice MTM following graduation 4.3 4.5a

To implement MTM in future practice 4.7 4.7
Pharmacists should be the main providers of MTM services 4.7 4.9a

Reimbursements should be increased for pharmacists providing MTM servicesa 4.6 4.9
MTM services can be effective via various methods of delivery 4.7 4.8
MTM services improve patients’ therapeutic outcomes 4.8 4.9
MTM services decrease the likelihood of medication-related events 4.7 4.8
MTM services will lead to legalized recognition of pharmacists as health care providers 4.4 4.6
Pharmacy school curriculum is preparing me to provide MTM services 4.3 4.6
a Significant. This survey item refers to a skill or responsibility that significantly increased or improved at the end of the course compared to the
beginning of the course
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MTM services,” significantly increased from the pretest
to the posttest.

DISCUSSION
The results of the survey suggest that implementing a

two-week elective course inMTM significantly impacted
student pharmacists’ self-efficacy in their abilities and
beliefs in providing patient-centered MTM services.
Assessing this topic was important because all electives
in the “flipped classroom” curriculum are now only two
weeks in length. Other pharmacy schools can be encour-
aged in our findings that providing an accelerated course
inMTMcan impact students’ beliefs about and self-efficacy
in performing MTM services upon graduation.

Among the most significant changes resulting from
student pharmacists’ participation in the course were in
subscale 1, item 1.6, “Create a patient-directed Medica-
tion Action Plan (MAP) that guides the patient in self-
addressing their health and well-being,” and item 1.7,
“Complete a personal medication list that adheres to the
Centers forMedicare andMedicaid Services standardized
format.” These findings suggest that, after participating in
the elective, student pharmacists had becomemore famil-
iar with MTM specific terms and procedures and had
gained confidence in performing these tasks. The students
developed confidence in understanding all requirements
to defining terms such as a Medication Action Plan
(MAP), Drug Therapy Problem (DTP), Comprehensive
Medication Review (CMR), or Personal Medication List
(PML), and their roles in providing patient-centered care.

No significant changes were found in subscale 2,
which assessed students’ willingness to provide MTM
services in the future. This may have been because stu-
dents already held a highly favorable and clear perception
of the extent that they would integrate MTM into their
future career as they had self-selected themselves to take
this elective course. Students also may have been aware
that most community pharmacies require pharmacists to
perform MTM as a part of their duties and were already
willing to learn from the start.

As indicated by their ratings of subscale 3 items on
the posttest, students felt more strongly than they had at
the beginning of the course that pharmacists should be the
main providers ofMTMservices and that reimbursements
should be increased for pharmacists providing MTM ser-
vices. However, the students who participated in this
study already had highly favorable viewpoints on these
issues before taking the course. Nonetheless, students’
responses to this subscale may highlight their desire to
promote the pharmacy profession, insist upon appropri-
ate compensation, and advocate for additional roles for
pharmacists in improving patient-centered health care.

In general, the findings demonstrate how an innova-
tive, two-week MTM elective was successful in increas-
ing students’ abilities to complete MTM services. Doing
so resulted in improvement in students’ self-efficacy in
providingMTMservices and thusmay encourage them to
choose to complete additional MTM courses in the tradi-
tional classroom setting and through experiential learn-
ing. These findings supplement the current literature by
emphasizing the importance of introducing MTM elec-
tives to the existing pharmacy curriculum.13-23 Previous
authors who developed MTM educational experiences
similar to our course have described analogous findings
in terms of improving student pharmacists’ self-efficacy
and influencing their beliefs regarding the benefits and
value of MTM services.13-24 Other experiences were of-
fered through an MTM-based elective, laboratory-based
courses, and practice experiences. However, none was an
intensive, two-week MTM course.

Poole and colleagues and Hall and colleagues both
designed an MTM course based on the American Phar-
macists Association’s (AphA’s) MTM program at their
respective colleges. Both studies evaluated student read-
iness, competence, and ability to provide MTM services
through pre- and post-course surveys. Poole and col-
leagues focused on fourth-year students, whereas Hall
and colleagues assessed self-efficacy across all four years
of the PharmD program. Both studies concluded that
pharmacy curricular MTM training without MTM inter-
active practice experience is not sufficient to address
graduates’ perceived deficiencies in this area.13,14 Our
course effectively established that MTM practical inter-
active training within students’ academic careermay help
close this gap and address these deficiencies. Our course
was not based on APhA’s MTM program, as we focused
more on providing a hands-on, realistic experience in a
community pharmacy and using actual MTM software to
simulate the process of performing CMRs with patients.
As student pharmacists are provided courses that promote
high levels of self-efficacy in providing MTM services,
they will likely become pharmacists that provide higher
quality CMRs.

In two other MTM elective courses, Kuhn and col-
leagues and Eukel and colleagues used a survey instru-
ment to assess students’ perceived value of real-life,
face-to-face MTM counseling sessions. Kuhn surveyed
18 students in a 15-week elective MTM course in which,
on two separate occasions, students visited a local senior
center that hosted low-income and homeless patients and
provided supervised MTM services. Eukel evaluated 85
third-year student pharmacists performing CMRs using
MTM on faculty members. Student training prior to con-
ducting the faculty interviews included MTM lectures
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and practice cases provided through a pharmaceutical
care laboratory course. Both studies evaluated students’
abilities to perform key elements of MTM after instruc-
tion. Using a standardized rubric, course facilitators con-
firmed these findings.15,16 Compared to our study, which
facilitatedMTMdiscussionswith simulated patient cases,
we conclude that both face-to-face MTM services and
simulated services assisted students in developing the
skills and knowledge necessary to become proficient in
MTM. The successful use of a flipped classroom and a
two-week elective course offers new options for phar-
macy schools that have limited resources and struggle
with patient participation.

Several limitations should be considered when inter-
preting the results of our study. First, only one cohort of
students at a single site participated in this study. The
study investigators decided to publish this study after
the initial course offering because of the significant re-
sults obtained and to supplement the available literature
on MTM in the pharmacy curriculum. Future evaluations
could address ways that this course can be improved to
ensure increasingly better preparation for student phar-
macists seeking to provide MTM services. Additionally,
although the survey was a required course assignment,
students were given the option to exclude their responses
from the dataset. Students may have regarded the survey
as a basic assignment and did not seriously evaluate their
responses. This may have led to either highly positive or
highly negative answers given simply to complete a re-
quirement. To avoid the potential of this type of bias in
future studies, students could be asked to provide their
rationale for each survey response. Notably, none of the
student chose to have his or her responses excluded from
the analysis. The potential for students to overestimate
their skills and talents is another limitation. For example,
students tend to rate their abilities too high because of
overconfidence. This may have affected the pre-course
survey data. Thus, our results may have shown even more
significant improvements inMTM skills if this bias could
have been removed. Because the study only included sec-
ond-year students, the findings are not generalizable to
student pharmacists enrolled in other years of the PharmD
curriculum. Another limitation is the authors’ use of a
marginally validated scale. As the tool is used in future
offerings of the course, further effort will be made to de-
termine its reliability and validity.

Future research should explore MTM-specific cur-
ricula and determine which learning activities correlate
with students’perceived increased confidence and com-
petence levels. Sustained data gathering with future co-
horts may legitimize this methodology and help evaluate
the impact of the elective course on deep learning and the

use of authentic assignments in this population. This
study failed to identify a significant difference in subscale
2. This finding may warrant that researchers further in-
vestigate the limited impact of further training and edu-
cation on students’ desire to provide MTM services even
though they demonstrate a better understanding of the
specialty. However, this findingmay also reflect students’
self-selection to participate in an MTM elective for the
purpose of obtaining a position where MTM is practiced.
Future retroactive studies should assess the effect that this
course has on students’ preparedness to develop and im-
plement MTM services and evaluate the benefit of taking
an accelerated two-week MTM elective course using
students who ultimately become MTM providers.

CONCLUSION
A Foundations of Medication Therapy Management

elective course delivered in a flipped classroom over an
intensive, two-week period, positively contributed to stu-
dent pharmacists’ perceived confidence and competence in
providing MTM services. Overall, students believed that
pharmacists should be themainproviders ofMTMservices
and should receive compensation in this role. Students
initially indicated a strong willingness to provide MTM
services in their future role as pharmacist. However, the
results do not suggest that by virtue of completing the
course, students expressed interest in providing MTM
services as future pharmacists. Pharmacy colleges who
are looking to incorporate MTM into an already dense
curriculum may want to consider incorporating a similar
MTM elective to enhance student confidence in their fu-
ture MTM experiences as a pharmacist. Future studies
should consider reevaluating course content based on stu-
dents’ execution of most course objectives.
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