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Objective. To develop, implement, and assess the effectiveness of an online medication therapy
management (MTM) program to train pharmacists and pharmacy students in providing MTM services
for patients with diabetes and to increase their intent to perform these services.
Design. An online program was created using an Internet-based learning platform to simulate 4 MTM
meetings between a pharmacist and a virtual patient diagnosed with diabetes.
Assessment. Eighty students and 42 pharmacists completed the program. After completing the pro-
gram, scores on post-intervention assessments showed significant improvement in 2 areas: control over
performing MTM, and knowledge of how to perform MTM. Students had a significantly less-positive
attitude about MTM and a decline in their perception of the social expectation that MTM is part of the
practice of pharmacy, while pharmacists’ attitudes did not change significantly in these areas.
Conclusion. This online program using a virtual patient improved both participants’ belief that they
have control over performing MTM, and their knowledge of how to perform MTM for diabetic
patients, which may increase the likelihood that pharmacists and pharmacy students will perform
MTM in the future.

Keywords:medication therapy management, diabetes, pharmacist, virtual patient, simulation, pharmacy student

INTRODUCTION
Medication therapy management (MTM) is the pro-

cess of a pharmacist interviewing a patient and making
therapy recommendations, with the goals of promoting
safe and appropriate medication use, resolving or pre-
venting drug-related problems, providing patient edu-
cation, and promoting the use of evidence-based and
cost-effective medications.1,2 Patients who have been di-
agnosed with type 1 or type 2 diabetes mellitus are partic-
ularly good candidates for pharmacist-performed MTM.
Patients with this condition often take several medica-
tions concurrently, and because pharmacists are uniquely
positioned to provide care and highly accessible to pa-
tients in the community, they can have a positive impact
on the healthcare of these patients.3,4 Additionally, some
MTMprograms, including theWisconsin Pharmacy Qual-
ity Collaborative (WPQC), pay pharmacists to provide
MTM to patients with diabetes.2

With the emergence of MTM programs, there is a
growing need to educate pharmacy students and practicing

pharmacists on how to perform high-qualityMTM. There
is also a need to address the barriers preventing pharma-
cists from performing this service, such as knowledge of
how to operate a particular MTM billing program, and
access to educational materials focused on MTM and the
disease states typically encountered.5 Pharmacists’ con-
fidence in their ability to perform these reviews is a factor
in whether they include MTM services in their practice.
Therefore, advanced training focused on improving phar-
macists’ comfort with performing MTM and responding
to patients’ needs may result in increased performance
of MTM by community pharmacists.6 Effective training
programs for pharmacists should provide example patient
cases, teach how to use treatment guidelines to recom-
mendmedicationchanges topatients’ providers, anddem-
onstrate how to plan for an efficient MTM meeting with
a patient.

MTM education can occur in several formats. Sev-
eral colleges and schools of pharmacy have implemented
elective and required courses in laboratory, lecture, and
advanced experiential settings using active-learning tech-
niques, such as role-playing and online learning, that in-
clude patient cases and an existing commercial MTM
platform.7-9Working these simulated patient cases allows
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participants to increase their confidence and ability to
performMTM in a safe but realistic active-learning envi-
ronment.7-8 Online virtual-patient learning experiences
increase the knowledge of health professionals, including
pharmacists seeking professional development.10-14

The Theory of Planned Behavior states that a per-
son’s actions may be predicted based on their beliefs
about a subject. Assessment of these beliefs will predict
whether an educational intervention will alter the partic-
ipant’s future behavior in terms of intent to apply the new
knowledge gained.15 The theory uses 3 realms for this
measurement: the participants’ attitudes toward the sub-
ject (eg, whether they believe the topic is useful for their
work setting), their perception of the subjective norm of
the topic (social and professional pressure and expecta-
tions about the practice, or expectations regarding stan-
dards of care), and their perception of control over the
topic (whether they feel they can personally perform the
activity). For example, if a practitioner believes that a par-
ticular laboratory test is effective, accepted as the general
practice in the management of a particular condition, and
not prohibitively difficult to perform, that practitionerwill
probably use that test.

The hypothesis of this study was that pharmacists
and pharmacy students who completed an online virtual
patient MTM program would increase their intent to per-
formMTM, asmeasured by a change in their beliefs about
MTM described by the Theory of Planned Behavior. If
there is a change in whether pharmacists consider MTM
to be an effective patient care tool (attitude), in their be-
lief that they are expected to perform MTM (subjective
norm), and their perceived ability to perform MTM (be-
havioral control), then their future behavior toward this
activity would likely change. An improvement in these 3
areas would indicate that a participant was more likely to
performMTM reviews in the future. The secondary goals
of the study were to determine whether this teaching
method was effective for both practicing pharmacists
and pharmacy students, and to detect whether there was
a change in MTM and diabetes care skills.

DESIGN
The online program was created during the summer

and fall of 2010 within Moodle, (Moodle Trust, Perth,
Australia), an Internet-based software program that pre-
viously had been used successfully as a virtual learning
platform for health professions students.16 The Moodle
platform supplements classroom learning by allowing a
course instructor to create tools that are accessible outside
of the classroom through a secure Internet site, including
practice activities and quizzes, patient case examples,
discussion boards for communication between students

and the instructor, and provision of resources by posting
links or documents. Development and delivery of the
MTMprogram required the coordinated efforts of several
individuals at the UW School of Pharmacy: a pharmacy
resident to create the program content and supervise the
program, a certified diabetes educator to review program
content, the informational technology department to as-
sist with transfer of the program from a word processing
document into the online Moodle platform, a laboratory
faculty member willing to include the program as a re-
quired activity within her class, and a UWExtension Ser-
vices in Pharmacy faculty member to provide access and
Accreditation Council for Pharmacy Education (ACPE)
accreditation for practicing pharmacists. Creation of the
program required approximately 100 hours.

This study was submitted to and approved by the
University ofWisconsin (UW)Educational Investigational
Review Board prior to the initial recruitment of subjects.
Approximately 140 third-year pharmacy studentswere in-
vited to participate in the research portion of the project.
All pharmacy students were required to complete the
MTM program as part of their pharmacotherapy labora-
tory course, but only those who provided written consent
were included in the study.

Pharmacist members of the Pharmacy Society of
Wisconsin and those serving as clinical instructors for the
UW School of Pharmacy were sent e-mail invitations to
participate. Pharmacists were eligible to earnACPE continu-
ingeducationcredit for completing theprogram. In thee-mail
invitation to participate, the pharmacists were told that only
the first 140 pharmacists to provide written consent for in-
clusion in the studywould be allowed access to the program.

The MTM program included: (1) collection of de-
mographic information, including personal experience
with MTM; (2) multiple-choice and short-answer survey
questions based on the Theory of PlannedBehaviorwhich
participants answered before and after the intervention;
(3) pre- and post-intervention quiz questions related to
skills required for a diabetes-focused MTM, including
knowledge of the goals of therapy and resolution of drug-
related problems; (4) recorded PowerPoint tutorials de-
scribing how to use the educational program, find general
diabetes care information, and perform an MTMmeeting;
(5) an electronic medical record for the female virtual pa-
tient, recently diagnosed with diabetes; (6) four interactive
virtualMTMmeetingsbetween the participant (pharmacist
or pharmacy student) and the virtual patient to allow for
multiple opportunities to practice MTM skills and to mon-
itor laboratory values and medications, which the investi-
gators programmed to became more complicated over
time; (7) an electronic “drop box” to collect participants’
documentation of patient meetings.
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Participants accessed the program online through
Moodle and were instructed to review the patient’s elec-
tronic chart before proceeding to the simulated meeting.
The patient’s chart included demographics, relevant lab-
oratory results, and the pharmacy’s refill history record.
Over the course of the 4 meetings, the chart reflected
changes in the patient’s laboratory results and pharmacy
records to reflect the addition of new medications and
response to therapy or the results of non-adherence to
prescribed therapy.

The 4 simulated MTM meetings were available on
a text-onlyWeb page as a transcribed conversation where
the viewer could see a small portion of the conversation at
a time. The first screen of the MTMmeeting included the
pharmacist’s welcoming remarks to the patient, with the
patient’s response listed in a separate paragraph just be-
low. Under this transcription was a list of phrases from
which the participant selectedwhat the pharmacist should
say to the patient at that point in the conversation. The user
was given immediate feedback about his/her selection in
the formof a pop-upwindowdescribingwhy the selection
was orwas not the best of those listed, thus reinforcing the
participant’s knowledge of the goals of MTM, good com-
munication skills, and motivational interviewing tech-
niques. From there the participant could either click on
the link to continue to the next portion of the conversation,
or return to the previous screen to select a more appropri-
ate phrase. In this way, participants were guided in prior-
itizing problems identified and order of conversation topics,
provided training through modeling appropriate behav-
ior, and given immediate feedback for incorrect answers.

For example, during the first MTMmeeting, the par-
ticipant was given 2 options for how to ask the patient
about the circumstances surrounding her diagnosis. One
option used an open-ended question while the other used
a closed-ended question (Appendix 1). If the best response
was not chosen on the first try, the participant could select
another option. Other questions asked participants to
choose the best treatment option based on national guide-
lines, and how to phrase the importance of patient adher-
ence to medication in lay terms.

During each virtualMTMmeeting, participantswere
asked to complete the 5 core elements for MTM as de-
fined by the American Pharmacists Association and the
National Association of Chain Drug Stores (NACDS):
medication therapy review, documentation and follow-
up, a medication action plan, a personal medication re-
cord, and intervention or referral.1 The interventions and
observations made during each of the 4 virtual MTM
meetings were documented using a SOAP (subjective,
objective, assessment, and plan) note format. The notes
included any referrals, drug-therapy problems that were

identified or resolved, and the participant’s follow-up
plan. Each participant was provided with a SOAP note
template and asked to complete the assessment and plan
sections. There was also a section in the same template
document to complete the patient’s medication action
plan and personal medication record.

Requiring the participant to complete 4 MTMmeet-
ings with the patient ensured that the major categories of
medical care for patients with diabetes listed in the 2009
American Diabetes Association Guidelines would be
discussed, such as blood glucose management, smoking
cessation, and immunizations. In this way, the program
prepared participants to discuss relevant treatment topics
with patients who have diabetes.

EVALUATION AND ASSESSMENT
The pre- and post-intervention assessment included

4 sections: demographic information, 12 questions assess-
ing participants’ beliefs about MTM, a question regarding
intent to use program materials, and 11 knowledge-based
quiz questions. The section on beliefs about MTM asked
participants to rate a list of 12 statements created to assess
the 3 domains of the Theory of Planned Behavior (attitude,
subjectivenorm, andbehavioral control) on a7-pointLikert
scale ranging from 1 5 strongly agree to 7 5 strongly
disagree. Each statement assessed 1 of the 3 domains and
all 12 statements were worded identically on the pre- and
post-intervention survey instruments.

On the pre-intervention survey instrument, partici-
pants were also asked to select how they expected the
program to be useful to them (Figure 1). On the post-
intervention survey instrument, theywere asked to share,
in their own words, how they intended to use the skills
and information gained through the program. Responses
were individually assessed and grouped into topics, then
compared with the original categories listed in the pre-
intervention survey instrument.

The average response to each individual pre-
intervention survey question related to participants’ be-
liefs about MTM was compared to the average response
to its identical post-intervention counterpart to detect a
change. To determine whether change had occurred in
each of the 3 domains of the Theory of Planned Behavior,
average pre-intervention responses to all questions for
a given domain were added to find the summary pre-
intervention response score for that domain; that score
was then compared to the summary post-intervention
response score for that domain. For example, partici-
pants’ average responses to the 4 items from the pre-
intervention survey instrument assessing participants’
attitudes toward MTM were added to form the pre-
intervention attitude score, which was then compared
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to the average post-assessmentMTMattitude score. Sum-
mations and comparisons of the behavioral control and
subjective norm survey questions were calculated and
compared in the same way.

The 11 multiple-choice questions that tested partic-
ipants’ knowledge of diabetes care were similar, though
not identical, in the pre- and post-intervention quiz sec-
tion (Table 1). Quiz scores were calculated based on the
number of multiple-choice questions answered correctly
in the pre- and post-intervention quiz. T tests were used

for paired samples to compare changes in mean survey
and quiz scores before and after participants completed
the online program.Analyseswere performedusingStata,
version 11 (StataCorp LP, College Station, TX). Two-
sided p values less than 0.05 were considered significant.

Only data from participants who completed the on-
line program, the pre- and post-intervention survey in-
struments, and the pre- and post-intervention quizzes
were analyzed. If participants did not complete all seg-
ments, their data were excluded entirely. If participants
did not answer all individual questions in each analyzed
section, their pre- and post-intervention responses for that
particular section were eliminated from the analysis.

Eighty of approximately 140 third-year pharmacy
students who completed the program as a required part of
a laboratory course providedwritten consent for their data
to be included in this study. Of the more than 2,000 phar-
macists who were invited by e-mail to participate, 42
completed the program prior to the deadline for study
completion, for a total of 122 participants.

Demographic data differed significantly between the
2 groups: on average, students were younger, had less ex-
perience performing MTM, had completed fewer formal
MTM training programs, had higher baseline knowledge
of the core elements of anMTM review, and had different
educational goals than practicing pharmacists (Table 2).
For example, whereas 54% (22 of 41) of pharmacists
stated they wanted online tools to guide an MTM inter-
view, only 13% (10 of 80) of pharmacy students listed
learning how to use online tools as an educational goal
(Figure 1).

Table 3 lists the change in quiz and survey scores
for pharmacists and students during the program. Both

Figure 1. Learning goals and intended application.

Table 1. Examples of Questions From a Pre-intervention Quiz
Administered to Pharmacy Students and Pharmacists Who
Participated in an Online Training Program Medication
Therapy Management for Diabetes

Question Available Responses

Which of the following
conditions should the
patient be screened
for because of her
diagnosis of diabetes?

a) Hip fractures
b) Peripheral neuropathy
c) Macular degeneration
d) Non-small cell lung cancer

Which of the following
items should be included
in her MTM service?

a) MAP (medication
action plan)

b) Prioritized DRP list
(drug-related problem)

c) PMR (personal medication
record)

d) SOAP note (subjective,
objective, assessment,
and plan for the review)

e) Some of the above
f) All of the above
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pharmacists’ and students’ agreement with survey items
related to their perception of behavioral control related to
MTM increased from pre-assessment to post-assessment,
with an average increase of -2.5 (p, 0.01) for pharmacists
and -2.3 (p , 0.01) for students. (A negative numerical

change indicated increased agreement with the topic as
lower scores correlated with greater agreement, ie, 1 5
strongly agree, 25 agree, etc.)

Pharmacists’ attitudes and perceptions regarding the
behavioral normdid not change significantly.On average,
students agreed less with these same measures after the
program than before (Table 3). This change in summative
data is partly due to the changes in responses to 2 ques-
tions:whetherMTMadvances the profession of pharmacy
(1.6 pre-intervention score versus 3.0 post-intervention
score) and perception of patients’ appreciation of MTM
(2.7 vs. 3.0), as shown in Table 4. The average response to
all statements remained at some level of agreement fol-
lowing the program, as neutral feelings were scored as 4.

Quiz scores for pharmacists and pharmacy students
significantly improved by 0.8 ( p 5 0.02) and 0.6 ( p ,
0.01), respectively. Pharmacists answered an average of
0.8 more questions correctly and students answered 0.6
more questions correctly after completion of the program.

Based on participants’ responses to the demographic
questions in the survey instrument, the 2 groups had dif-
ferent educational goals for participating in the program.
Pharmacists were looking for tools to perform MTM,
whereas a large number of students did not have a partic-
ular goal in mind. After completing the program, both
groups conveyed that they had gained beneficial knowl-
edge. Several participants commented that they under-
stood MTM better and over 50% of participants in both
groups stated that they intend to use the skills gained
during the program to conduct MTM sessions with pa-
tients (Figure 1). Participants’ other comments included
that they better understood how to detect and solve drug-
related problems, communicate with patients, and prior-
itize drug-related problems and patient educational needs
given the time constraints of an MTM.

DISCUSSION
This study showed significant improvement in phar-

macists’ and students’ perception of their ability to con-
trol performance of MTM, which suggests an increased
likelihood for future performance ofMTM.However, this
formof education does not appear to be effective in improv-
ing participants’ attitudes about MTM or their perception
of the subjective norm regarding pharmacist-provided
MTM. Although the average response to certain state-
ments showed a decline in agreement following comple-
tion of the program, none of the statements changed from
agreement to disagreement. This may be partly due to the
high level of agreement prior to the intervention and the
possibility of self-selection to participate in the study of
students and pharmacists who already valued the practice
of MTM prior to the study.

Table 2. Demographics of Participants in a Study of the
Effectiveness of an Online Course Using a Virtual Patient to
Teach Medication Therapy Management for Patients With
Diabetes

Pharmacists
(n=41)a

Pharmacy
Students
(n=80)b

Age range (years)

20-29 6 72
30-39 21 7
40-49 6 1
50-59 8 0

Gender

Male 13 35
Female 29 45

Practice area

Pharmacy student 0 80
Community or ambulatory
care

30 0

Hospital 6 0
Academic or research 1 0
Other 4 0

MTM training completed

WPQC training 4 1
Mirixa or Outcomesc 14 6
APhA’s certificate course 3 0
Other training course 2 9
None completed 17 64

Past MTM Experience

Performed MTM 20 9
Observed MTM 5 18
Neither 16 0

Do you Perform Condition-
Specific MTM?

Yes 5 2
Sometimes 6 3
Not yet, but would like to 6 3
No 3 5

Knowledge of MTM Core
Elements

Correctly identifies elements 35 62

Abbreviations: MTM 5 medication therapy management; WPQC 5
Wisconsin Pharmacy Quality Collaborative, APhA 5 American
Pharmacists Association.
a 34% of respondents to this section were pharmacists.
b 66% of participants were pharmacy students.
c Common commercially-available MTM programs.

American Journal of Pharmaceutical Education 2012; 76 (7) Article 131.

5

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

2 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


These data are similar to those of Gallimore and
colleagues who found that lecture and MTM activities
in a pharmacotherapy laboratory class improved partici-
pants’ knowledge and perceived behavioral control, but
found no improvement in attitudes about MTM or intent
to perform MTM services.14 Increased confidence and
knowledge following the use of an online case program
and theMirixaPro platformwas also found by Begley and
colleagues.12 They found that students had a greater ap-
preciation of MTM as a whole and felt they could use
MTM in their future practice, which is congruent with
the participant response in this study.

The 2 groups that participated in this study did not
respond similarly to the educational method used. The
program’s benefits were more clearly seen in the pharma-
cist group, whereas pharmacy students showed both im-
provement and regression in their perception of MTM.

This may be due to several factors: students completed
the program following completion of diabetes lectures
and an examination in class, students had composed SOAP
notes in previous classes, students completed this training
program outside of designated class time, and as third-
year students, they were unlikely to have the opportunity
to apply these skills until the following year in their ad-
vanced pharmacy practice experiences.

Pharmacistsmay have been less experiencedwith doc-
umenting patient assessments using SOAP notes, so a
greater amount of the program’s content was a training ex-
perience for them. Also, pharmacists probably saw greater
immediate value in the educational program because of the
relevance of MTM training to their daily practice.

Student participants commented that the program
would have been more suitable if placed earlier in the
semester as a learning tool for the examination on

Table 3. Change in Mean Scores of Pharmacy Students and Pharmacists Who Participated in an Online Training Program in
Medication Therapy Management for Diabetes

Pharmacistsa (n=40) Pharmacy Studentsa (n=78)

Attitude toward MTM (4 questions)b

Summary score, pre 6.6 6.7
Summary score, post 7.2 8.5
Change 0.6 1.7
Confidence interval (-1.5 to 0.3) (1.2 to 2.3)
P 0.16 , 0.01

Perceived control over MTM (5 questions)b

Summary score, pre 13.2 15.1
Summary score, post 10.6 12.7
Change -2.5 -2.3
Confidence interval (-3.6 to -1.5) (-3.1 to -1.5)
P ,0.01 ,0.01

Subjective norm related to MTM (3 questions)b

Summary score, pre 8.1 8.9
Summary score, post 7.7 9.7
Change -0.4 0.8
Confidence interval (-1.1 to 0.3) (0.2 to 1.3)
P 0.26 ,0.01

Quiz items answered correctly, 11 questions

Pre 7.1 7.6
Post 8.0 8.3
Change 0.8 0.6
Confidence interval (0.2 to 1.5) (0.2 to 1.1)
P ,0.01 ,0.01

Abbreviations: pre 5 pre-intervention; post 5 post-intervention.
a Each survey question was scored on a 7-point Likert scale with 15 strongly agree and 75 strongly disagree. A negative change signifies
improvement in attitudes and confidence scores.
b The sum of the average responses to all questions within 1 of the 3 domains of the Theory of Planned Behavior were compared prior to and after
the program to detect a change.
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diabetes administered in their therapeutics course. Due
to unforeseen technical challenges with Moodle, the
MTM program was not available to students until after
that examination. It would have been most helpful for
students to complete each of the 4 MTMmeetings online
as they progressed through that portion of the diabetes
module in class.

Many students struggledwith understanding the pur-
pose and content of a medication action plan and the
personal medication record which was to be included at
the end of their SOAP note. Many simply repeated the
patient’s medication list as their action plan instead of
listing other items for the patient to accomplish, such as
using a medication box or home blood glucose meter.
Because these 2 patient tools had not been included in
the students’ previous training experiences, future pro-
grams for students in MTM should focus on these unique
aspects of MTM so as not to duplicate material at the
expense of learning new material.

The average time required to complete the entire
MTM program was 4 to 5 hours for pharmacists and stu-
dents, which was longer than the originally anticipated
time of 2 to 3 hours. However, we cannot validate the
accuracy of the participants’ perception of how long the
program took, especially as most completed sections of
the program on separate days. Several students com-
mented that the program took too long to complete, con-
sidering their workload during the end of the semester and
this may have affected how much effort they invested in
completing the program. Additionally, several technical
problems that occurred during the study may have con-
fused participants and affected the time spent online using
the program, as well as their overall perception of the
program.

Limitations of this study include the small sample
size that was composed of pharmacists from 1 state and
students from 1 graduating class at 1 university. Thus,
participants may not be representative of pharmacists or

Table 4. Change in average response to individual survey questionsa

Survey Questions Relate to the Three Domains
of the Theory of Planned Behavior

Change in
Average

Pharmacist
Response P

Change in
Average
Pharmacy

Student Response P

Attitude

MTM can improve patient outcomes -0.3 0.11 0.1 0.17
My overall opinion of MTM as a patient intervention tool
is positive

-0.1 0.59 0.1 0.22

MTM allows a pharmacist to become more actively engaged
in the healthcare of their patients

-0.1 0.50 0.0 0.89

MTM can advance the profession of pharmacy 1.1 0.01 1.5 ,0.01
Perceived Control

I am comfortable with using techniques to encourage patients
to become self-motivated and pursue their healthcare goals

-0.3 0.15 -0.3 0.04

Pharmacists are able to control when and how they perform
MTM in their own practice

-0.2 0.51 0.5 ,0.01

I can perform MTM in my current or future practice setting
if I want to

-1.1 ,0.01 -1.2 ,0.01

I feel confident that I can conduct and document an MTM
review for a patient with a complicated medical condition,
such as diabetes

-0.4 0.03 -0.7 ,0.01

I know where to find recommendations for medication use
and healthy lifestyle patterns to make recommendations
tailored to a patient with diabetes

-0.6 ,0.01 -0.6 ,0.01

Subjective Norm

The best pharmacies in the country are performing MTM -0.1 0.45 0.3 0.11
Patients appreciate MTM services -0.1 0.67 0.4 ,0.01
Other health care providers (including physicians, nurses,
and dieticians) are receptive to pharmacists performing MTM

-0.2 0.11 0.2 0.08

Abbreviations: MTM 5 medication therapy management.
a Each survey question was scored on a 7-point Likert scale with 15strongly agree and 75strongly disagree. A negative change signifies
improvement in attitudes and confidence scores.
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students as a whole. Also, different types of credit were
offered to the 2 groups, and the program did not train
participants to use a commercially available MTM pro-
gram. Finally, addressing many of the barriers to per-
forming MTM, such as access to patients’ medical
records, compensation for MTM services, and changes
in pharmacy workflow and staffing patterns necessary to
allow pharmacists to sit down for a 30-minute interview
with a patient, are beyond the scope of an educational
program.5

CONCLUSION
An online training program that used a virtual learn-

ing platform to train pharmacists and students suggests
that this and similar programs at other institutions may be
used to increase the likelihood of high-quality MTM per-
formance following pharmacy school graduation. More
than half of each group of participants stated that they
intended to use the knowledge and skills gained in this
program in their future practice of MTM. The program
improved participants’ perception of behavioral control
over performance of MTM and knowledge of how to per-
form MTM, but no improvements were seen in partici-
pants’ attitude toward or perception of the subjective
norm surrounding MTM performance. Pharmacists’ be-
liefs in MTM showed an increase in agreement with pos-
itive MTM statements more consistently than pharmacy
students, who showed both an increase and decrease in
agreement with survey statements. This suggests that an
online virtual case trainingmethod is beneficial for phar-
macists’ MTM training, and that a virtual program
should be strategically incorporated into the pharmacy
curriculum to support classroom learning for greatest
results.
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Appendix 1. Excerpt from virtual patient encounter in an online medication therapy management teaching program.

Medication Therapy Management Meeting 1

Transcribed words on screen:

Pharmacist: I’d like to talk to you about diabetes for the rest of our time today. I’m going to ask you some questions and
I will also give you information that I hope will be helpful, if that’s alright with you.

Patient: Okay.

Please select the most appropriate question to ask from the options below.

Available responses questions: Corresponding Feedback:
(a) How did you find out that you have diabetes? Yes, this is the best option. Option b is a closed-ended

question because it can be answered with a “yes” or
“no.” Remember to avoid this type of question in order
to create an open dialogue between you and your patient
as well as to gather as much information as possible.

(b) Do you know what causes diabetes? Careful, this is a closed-ended question. You will want to
find out what she knows about diabetes, but when you
ask it should be with an open-ended question. It might
also be good to gather more information from her before
discussing diabetes itself. Try again.
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