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Objectives. To determine the impact of active-learning strategies in a medication therapy management
(MTM) elective on pharmacy students’ preparedness to participate in real-life MTM counseling
sessions.
Design. The elective included active-learning assignments such as patient cases, group discussions,
role playing, and use of actual patients to prepare students for MTM services.
Assessment. A survey was administered before (week 11) and after (week 15) completing a face-to-
face comprehensive medication review (CMR) to evaluate achievement of course objectives and
students’ preparedness to participate in MTM. In the pre-CMR survey, 66.7% of the students strongly
agreed that the course prepared them to provide MTM services. In the post-CMR survey, 88.9% of the
students strongly agreed (p 5 0.046).
Conclusion. The active-learning strategies used in the MTM elective course provided students with the
skills necessary to participate in MTM counseling sessions. Face-to-face CMRs better prepared phar-
macy students to provide MTM services.
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INTRODUCTION
With the cost of medication-related morbidity and mor-

tality totaling more than $177 billion, a tremendous need
exists for identifying, addressing, and preventing medica-
tion-related problems.1 Pharmacists as medication experts
are well positioned to lead these efforts. Pharmacist-led
medication therapy management (MTM) sessions have
proven to be valuable, showing improvements in clinical,
economic, and humanistic outcomes.2-7

Prior to the Medicare Prescription Drug, Improve-
ment, and Modernization Act (MMA) of 2003, most phar-
macies were not engaged in providing clinical patient care
services.8-10 The MMA required MTM programs to be
a part of the Medicare Part D and Medicare Advantage
prescription drug plans, which in turn led to a profession-
wide consensus statement to define MTM as a distinct
service or group of services, provided by a pharmacist
or other qualified health care provider, that optimizes
therapeutic outcomes for individual patients.8,11-13 Since
2006, when the MMA was implemented, many pharma-

cists have embraced the opportunity to become involved
in MTM14; however, barriers exist for them to participate,
including lack of understanding of the components of
MTM services, and lack of availability and accessibility
of MTM educational resources.15

With the increased opportunities for MTM, pharma-
cists and pharmacy students will require MTM-specific
education. Continuing education and training programs,
such as the American Pharmacists Association’s Deliver-
ing Medication Therapy Management Services in the
Community certificate training program, have been de-
veloped to assist with pharmacist education on MTM.
According to the Accreditation Council for Pharmaceuti-
cal Education (ACPE) accreditation standards and the
Center for the Advancement of Pharmacy Education
(CAPE) outcomes, pharmacy education must prepare stu-
dents to provide patient-centered care.16,17 Pharmacy stu-
dents should be able to design, implement, monitor,
evaluate, and adjust pharmaceutical care plans that are
patient specific.17 In addition, ACPE requires instructors
to incorporate teaching methods, such as the use of case
studies, group discussions, and simulated or actual pa-
tients, that produce competent pharmacists and foster
the development of critical-thinking and problem-based
learning skills.16 The elective course, Patient-Centered
Approach to Medication Therapy Management, was de-
veloped to offer students an opportunity to learn more
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about MTM and to prepare them for patient interaction by
incorporating many of the active-learning strategies sug-
gested by ACPE.

No previous studies have been performed to identify
whether student pharmacists have been prepared or feel
prepared to offer MTM based on current pharmacy cur-
riculum. This study was designed to: (1) evaluate the ful-
fillment of the course objectives; (2) determine whether
face-to-face comprehensive medication reviews provided
by student pharmacists would improve the students’ class
experience; (3) determine whether the students felt the
elective course prepared them to participate in real-life
MTM counseling sessions; and (4) determine whether
participation in the course influenced the student’s deci-
sion to participate in MTM in the future.

DESIGN
In 2009, the Patient-Centered Approach to Medica-

tion Therapy Management elective course was offered
for the first time to doctor of pharmacy (PharmD) students
at the South Carolina College of Pharmacy (SCCP),
Charleston campus. The 2-credit elective course was
designed to prepare students to counsel patients during
the delivery of medication therapy management. The
course required students to possess pharmacotherapy
knowledge, therefore it was offered during the spring
semester of their third year. By this point in the cur-
riculum, the students were in their final semester of
pharmacotherapy, having already completed 1 semester
of self-care therapeutics, 5 semesters of a case-based
course entitled Clinical Applications, and 2 semesters of
pharmacotherapy.

Eighteen students were enrolled in the first offering of
the course. The first 11 weeks of the course were held in
the classroom setting and consisted of interactive lectures,
group discussions, and in-class activities about various
MTM topics (Table 1). The course objectives were
designed around the highest levels of Bloom’s Taxonomy
of Learning to develop the students’ problem-solving
skills.18 The primary objective for each class session
was to provide background about medication therapy
management to prepare the students to perform real-
life comprehensive medication reviews. Various active-
learning techniques were used throughout the semester
and counted as part of the students’ in-class activity grade.
Some of the techniques used to develop the students’
critical-thinking skills included patient cases, group dis-
cussions, and role playing. (Examples of in-class activi-
ties are available upon request from the authors.) The last
half-hour to hour of the class generally was used for in-
class activities. No course textbook was required; instead,
handouts developed by course instructors were used. Four

instructors, with experience in clinical community phar-
macy practice and medication therapy management,
taught the course.

While role-playing activities were incorporated
throughout the semester to simulate pharmacist-patient
interactions, the course also expected the students to have
face-to-face interactions with patients. Face-to-face inter-
actions are beneficial because they ‘‘optimize the phar-
macist’s ability to observe signs and visual cues to the
patient’s health problems and can enhance the patient-
pharmacist relationship.’’13 At the end of the semester,
on 2 separate occasions, the students visited a local senior
center that hosted low-income and homeless patients. Stu-
dents worked in teams of 3 to deliver MTM to 2 to 3
patients over the 2 weeks in which the class sessions were
scheduled. During the patient visits, the students prac-
ticed the skills learned during class. Students performed
a comprehensive medication review (CMR), developed
a personal medication record (PMR) for the patient, and
developed a medication action plan (MAP). The patients
were encouraged to discuss the students’ referrals or rec-
ommendations with their primary care provider. The stu-
dents then prepared and presented their group MTM cases
based on the patients seen at the senior center. Students
completed peer evaluations of their team members and
a take-home final examination to earn the remaining
points toward their grade for the course.

Students’ performance and knowledge were evalu-
ated over the course of the semester by completion of

Table 1. Topics Covered in a Patient-Centered Approach to
Medication Therapy Management (MTM) Elective

Week Topic(s)

1 Course Introduction and Expectations; Introduction
to Medication Therapy Management

2 Effectively communicating with your MTM patient
3 Financial issues for the MTM patient
4 Compliance/adherence issues for the MTM patient
5 Testing/monitoring and device training for the MTM

patient
6 Self-care issues in the MTM patient
7 Developing and implementing an action plan;

communicating the action plan to patients
8 Communicating the action plan to providers
9 Spring Break
10 Incorporating clinical guidelines into MTM
11 Recruiting MTM patients; preparing for your MTM

appointment
12 In-Person MTM
13 In-Person MTM
14 Team Meetings
15 Group MTM Case Presentations
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in-class activities, in-person CMRs, group MTM case
presentations, and take-home final examinations. In-class
activities were evaluated weekly for completeness and
quality. Two community pharmacy faculty members su-
pervised students performing CMRs at the senior center
and provided feedback during and following the visits.
For the group MTM case presentations, each student
group presented a 12- to 15-minute PowerPoint presenta-
tion on one of the patients seen at the senior center. The
presentation included the following items: subjective, ob-
jective, assessment, and plan (SOAP) for the patient’s
medication-related problems; evidence behind recom-
mendations made; and general reflections of counseling
experiences at the senior center. Two course faculty mem-
bers evaluated the final presentations using a customized
evaluation tool. Students were also required to evaluate
their peers’ performances and participation during the
project. (Both the presentation and peer evaluation tools
are available from the author upon request.) Last, students
were required to complete a take-home examination,
which consisted of 2 to 3 questions per lecture topic,
and included mostly short-answer and case-based short-
answer questions, but also some multiple-choice and true/
false questions.

EVALUATION AND ASSESSMENT
A 23-item survey instrument was constructed to

evaluate the fulfillment of course objectives, students’
perceived value of face-to-face CMRs, students’ pre-
paredness to participate in real-life MTM counseling ses-
sions, and students’ decision to participate in MTM in the
future. A 5-point Likert scale (1 5 strongly disagree; 2 5

disagree; 3 5 neutral; 4 5 agree; 5 5 strongly agree) was
used for students to indicate their level of agreement or
disagreement with each statement. The instrument was
reviewed by 4 community-based faculty members for ap-
propriateness and by 2 student volunteers for content in-
terpretation. The survey was approved as an exempt study
by the institutional review board of the Medical Univer-
sity of South Carolina.

The paper survey instrument, which took 5 to 10 min-
utes to complete, was distributed to all students at the end
of class during week 11 (pre-CMR survey) and again
during week 15 (post-CMR survey) of the course. The
survey was anonymous, no incentives were provided,
and participation was voluntary. Demographic informa-
tion was collected to determine the students’ past and
current experiences and interest in community pharmacy
and MTM. General comments on the course were not
solicited. The completed survey instruments were ana-
lyzed using SPSS, version 11.0.4 (SPSS, Chicago, IL).
Descriptive statistics were used to evaluate Likert scales

and the Wilcoxon signed-rank test was used to analyze
ordinal data with alpha set at 0.05.

All 18 students enrolled in the elective provided us-
able responses on both the pre-CMR and post-CMR sur-
veys. Most respondents had community pharmacy
experience outside of the pharmacy curriculum, worked
at a chain community pharmacy that did not offer MTM at
the time of survey completion, and planned to work in
a community pharmacy upon graduation (Table 2).

Table 3 lists the percentage of students answering
each item on the Likert scale based on course objectives.
Results were divided into both week 11 (pre-CMR) and
week 15 (post CMR). None of the students answered
strongly disagree or disagree when evaluating the course
objectives and expectations pre- and post-CMR. Re-
sponses to statements assessing course objectives were
positive, with only a few neutral responses on the pre-
CMR survey instruments. Although not significant,
post-CMR results were more positive than pre-CMR re-
sults. None of the students answered neutral on the post-
CMR survey and there were greater trends in answers
toward strongly agree on all objectives post-CMR. Of note,
the percent of students answering strongly agree increased
on 9 of the 11 course objectives from pre- to post-CMR
survey. In one particular objective assessment, ‘‘identify
and prospectively address future medication problems af-
ter gathering a thorough patient medication history,’’ 15

Table 2. Study Participant Demographics in Patient-Centered
Approach to Medication Therapy Management (MTM)
Elective (n 5 18)

Demographic No. (%)

Outside Community Pharmacy Experience
Yes 18 (100.0)
No 0

Currently Working in a Community Pharmacy
Yes 15 (83.3)
No 3 (16.7)

Pharmacy Workplace
Chain Community Pharmacy 14 (77.8)
Independent Community Pharmacy 1 (5.6)
Hospital Pharmacy 1 (5.6)
Long-term Care Pharmacy 0
Other 2 (11.1)

MTM Offered at Community Pharmacy
Yes 3 (16.7)
No 15 (83.3)

Plan on Working in a Community Pharmacy
After Graduation
Yes 14 (77.8)
No 4 (22.2)
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students selected strongly agree on the post-CMR survey
compared to only 9 students on the pre-CMR survey.

Survey results based on course expectations were
similarly positive pre-CMR with a trend to even more
positive answers post-CMR. More students selected
strongly agree for each expectation statement post-CMR
compared to pre-CMR. There was a significant improve-
ment in one particular course expectation, ‘‘This course
better prepared me to practice medication therapy manage-
ment in the community pharmacy setting’’ (p 5 0.046;
Table 4).

DISCUSSION
A Patient-Centered Approach to MTM was an elec-

tive course offered to third-year pharmacy students en-
rolled on the Charleston campus of the SCCP. The course
was designed to provide students with the knowledge and
skills necessary for participating in MTM services. This
study evaluated the effect the course had on pharmacy
students’ preparedness for providing MTM in the com-
munity setting.

One objective of the study was to evaluate the effect
of a face-to-face CMR on students’ perceptions of the
course. After the face-to-face CMR, all 18 students either
agreed or strongly agreed that taking the course allowed
them to meet all course objectives. Some objectives had
more positive results than others. More students felt
strongly about being able to distinguish between MTM
and the guidelines provided in the Omnibus Budget Rec-
onciliation Act of 1990 (OBRA ’90), apply verbal com-
munication skills to counseling sessions, identify and
address future medication problems, and complete a per-
sonal medication review post-CMR than pre-CMR. There
was no significant difference in students’ ability to meet
course objectives pre- and post-CMR, suggesting that the
course was effective in meeting all objectives before the
face-to-face CMR took place.

During the in-class activities, a faculty member ob-
served the students’ work and provided verbal feedback.
After the activity was completed in groups, 1 to 2 student
groups were asked to share their work and/or perform the
role-playing exercise for the entire class to stimulate class

Table 3. Evaluation of Course Objectives on Survey in Patient-Centered Approach to Medication Therapy
Management Elective (n 5 18)

Pre-CMR Objectives Met, % Post-CMR Objectives Met, %

Course Objective Neutral Agree
Strongly

Agree Neutral Agree
Strongly

Agree

Differentiate between medication therapy
management (MTM) and OBRA ’90
counseling requirements mandated by
pharmacy practice law

11.1 33.3 55.6 0 22.2 77.8

Describe current examples of community
pharmacy-based MTM programs

0 50.0 50.0 0 38.9 61.1

Demonstrate the role of community
pharmacists during a medication therapy
review session

0 16.7 83.3 0 11.1 88.9

Apply learned verbal communication skills
to patient counseling scenarios

0 38.9 61.1 0 22.2 77.8

Apply learned verbal communication skills
to provider communication scenarios

5.6 55.6 38.9 0 33.3 66.7

Apply learned written communication skills
to patient counseling scenarios

0 44.4 55.6 0 33.3 66.7

Apply learned written communication skills
to provider communication scenarios

0 50.0 50.0 0 44.4 55.6

Identify and prospectively address current
medication problems after gathering a
thorough patient medication history

0 16.7 83.3 0 16.7 83.3

Identify and prospectively address future
medication problems after gathering a
thorough patient medication history

5.6 44.4 50.0 0 16.7 83.3

Complete personal medication records 5.6 33.3 61.1 0 22.2 77.8
Develop medication action plans 0 22.2 77.8 0 22.2 77.8

Abbreviations: OBRA ’90 5 Omnibus Budget Reconciliation Act of 1990
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discussion and reinforce the learning objectives for that
lecture. The in-class activities, such as role-playing, were
designed specifically to develop students’ communica-
tion and problem-solving skills, and may have been suf-
ficient in meeting course objectives. This finding is
important because some pharmacy schools may not have
the resources available to provide real patients for stu-
dent-provided MTM sessions.

Similar to the course objective responses, the major-
ity of students either agreed or strongly agreed with the
survey statements regarding their expectations of the
course. The majority of the pre-CMR responses were
not significant compared to the post-CMR responses, sug-
gesting the in-class activities increased the students’ sat-
isfaction with the course. Interestingly, the face-to-face
CMR did not increase the students’ desire to work in
a setting where MTM is offered. The lack of significant
difference between pre- and post-CMR responses for this
statement may have been due to the population surveyed.
Third-year pharmacy students at the college had several
different electives from which to choose, and that the
students chose to enroll in this course suggested they
had a desire to conduct MTM sessions prior to taking
the course.

Before the face-to-face CMR, only 8 students strongly
agreed with the statement that the course better prepared
them to practice MTM in the community pharmacy setting.
This was significant compared to 16 students who strongly
agreed with that statement post-CMR, suggesting experi-

ence providing real-life MTM services improved students’
confidence in providing MTM in the community setting.
These results were consistent with research findings that
pharmacists with MTM experience were significantly less
likely to report barriers to MTM than pharmacists without
MTM experience.15 Pharmacists contracted with a Medi-
care Part D company to provide MTM also were signifi-
cantly more comfortable with providing MTM services
than pharmacists without a contract to provide MTM.19

Pharmacists with direct patient care experience were better
able to conduct medication therapy reviews, develop med-
ication action plans, and intervene and/or refer on the pa-
tient’s behalf than pharmacists without direct patient care
experience.20

A strength in the design of the course was the incor-
poration of lecture, in-class active learning assignments,
and interaction with real patients. Evidence suggests that
patient simulation in pharmacy courses improves the
learning experience for students.21 Additional evidence
suggests that pharmacy students prefer real-life patients
over standardized patients.22 The ACPE recommends us-
ing real patients whenever possible.16 Even though there
was no significant difference between students’ pre- and
post-CMR responses regarding meeting course objec-
tives, the results supported the incorporation of real-life
MTM sessions in pharmacy courses.

There are limitations to this study that should be con-
sidered when interpreting the results. The course was of-
fered only once, thus only 1 year of student responses is

Table 4. Evaluation of Class Expectations on Survey in Patient-Centered Approach to Medication Therapy
Management Elective (n 5 18)

Pre-CMR Expectations Met, % Post-CMR Expectations Met, %

Expectations Neutral Agree
Strongly

Agree Neutral Agree
Strongly

Agree

This class was exactly what I expected 5.6 55.6 38.9 0 50.0 50.0
I enjoyed the structure and teaching style of

this course
0 44.4 55.6 0 22.2 77.8

The structure and teaching style of this
course enhanced my learning experience

0 44.4 55.6 0 22.2 77.8

I would recommend the elective to other
pharmacy students

0 22.2 77.8 0 11.1 88.9

The experience and knowledge gained from
this elective will help me succeed in
providing medication therapy management
services

0 38.9 61.1 0 16.7 83.3

This course better prepared me to practice
medication therapy management in the
community pharmacy settinga

0 33.3 66.7 0 11.1 88.9

Upon graduation, I would like to work in a
setting where medication therapy
management is offered

11.1 44.4 44.4 0 44.4 55.6

a Wilcoxon signed-rank test significant difference between Pre-CMR and Post-CMR responses (p 5 0.046)
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reported here. Also, only 18 students were enrolled the
first year and some of the nonsignificant results may have
been due to the limited number of students. After multiple
offerings of the course, additional differences between
pre- and post-CMR responses may become evident. The
study investigators decided to publish results after only 1
course offering due to the lack of available literature on
MTM in the pharmacy curriculum. Future evaluations of
the course will need to address areas of improvement for
the course to continue to be effective in preparing phar-
macy students for MTMs. Also, research will need to be
conducted post-course to determine if students continue
to apply their MTM skills.

The objective of this study was not to evaluate stu-
dents’ preparedness to develop and implement MTM ser-
vices. The college also offers another MTM elective,
Medication Therapy Management, that is designed to pre-
pare students to create and implement an MTM service,
and covers topics such as barriers to implementation, re-
imbursement, and quality assurance. In addition, students
enrolled in the course are required to write and present
a business plan for an MTM service they develop. Future
research will determine what effect the alternate course
has on students’ preparedness to develop and implement
MTM services and evaluate the benefit of taking both
MTM courses versus only 1 course, or none at all.

Since the survey instruments were administered near
the end of the semester, the course’s ability to meet ob-
jectives may not have been adequately evaluated. A sig-
nificant difference may have been found if the survey
instruments had been administered at the beginning and
end of the course instead of before and after the face-to-
face CMR. The survey responses, however, suggest that
the design of the course prior to the face-to-face CMR
was sufficient to meet the course objectives. In fact, the
face-to-face CMR may have enhanced several learning
objectives. A larger study population may have identified
differences not found with this study. Also, more signif-
icant results may have been found if student preparedness
to conduct MTM was compared among students who took
the elective and students who did not. Study investigators
chose to survey only students enrolled to evaluate the
effectiveness of the active-learning strategies.

Another limitation was the inability to offer this
course to all pharmacy students at the South Carolina
College of Pharmacy. SCCP has 2 campuses, one in
Charleston, SC, and the other in Columbia, SC. During
the study, the majority of courses were offered via video
conferencing. For the first year, this elective was offered
only on the Charleston campus. Offering the course via
distance education technology may present several prob-
lems. In-class activities will have to be modified to ac-

commodate the distance education platform, and a
coordinator on the Columbia campus will have to find
patients for the face-to-face CMR.

SUMMARY
A medication therapy management elective, Patient-

Centered Approach to MTM, provided students with the
skills necessary to participate in MTM counseling ses-
sions. Pharmacy students who completed the course
expressed positive attitudes toward the elective. Overall,
the students believed the course fulfilled its objectives
prior to the face-to-face comprehensive medication re-
view; however, conducting the real-life MTM session in-
creased the students’ preparedness to provide MTM
services. Pharmacy faculty members should incorporate
an MTM elective similar to this course into their curric-
ulum to prepare their students for MTM in the community
setting. If possible, actual patients should be used to pro-
vide students with experience conducting MTM counsel-
ing sessions.
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