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Objective. To determine student competency and confidence in the provision of diabetes care and
satisfaction with incorporation of the American Pharmacist Association/American Association of Di-
abetes Educators (APhA/AADE) diabetes certificate program into the required doctor of pharmacy
(PharmD) curriculum.

Design. Material from the diabetes certificate program was incorporated longitudinally into the third-
year curriculum skills laboratory courses. Educational techniques used included self-study modules
with case questions, lectures using the program’s slides and live seminar materials, and active-learning
techniques including instructor-led modeling and role-playing exercises, small group activities, objective
structured learning exercises (OSLE) using standardized patients, and a week-long diabetes simulation.
Evaluation. Students achieved a 100% pass rate on a diabetes certificate program examination and
earned a mean score of 71.8 out of 100 points on a medication therapy management (MTM) objective
structured clinical examination (OSCE). A student survey demonstrated high student confidence in their
ability to provide diabetes care (mean scores 4.2 to 4.8) and satisfaction with the program (mean scores
4.5 to 4.8).

Conclusion. Longitudinal integration of a nationally recognized diabetes certificate program into the
required PharmD curriculum produced satisfied students competent in providing diabetes pharmaceutical
care.

Keywords: diabetes, diabetes certificate, disease management, assessment, American Pharmacists Association

INTRODUCTION

There is growing support within the pharmacy pro-
fession to require pharmacists to acquire specialized skills
for chronic disease state management, which includes di-
abetes. It is difficult for community pharmacists to pro-
vide more than prescription dispensing and medication
counseling. Pilot projects in pharmacist-delivered disease
management services, patient coaching, and medication
therapy management (MTM) have been successfully
implemented.'®

Without a sufficient number of pharmacists confi-
dent and competent in the delivery of specialized disease
management and MTM services, advancement of the pro-
fession is unlikely. Colleges and schools of pharmacy have
a responsibility to prepare students to meet future as well
as current requirements of the profession. Achieving com-
petency in specialized disease state management during
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pharmacy school would allow these future pharmacists
to participate in advanced practice models upon entering
practice. Provision of the American Pharmacist Associa-
tion and American Association of Diabetes Educators
(APhA/AADE) national diabetes certificate program as
a required curricular component for student pharmacists
could prepare them to provide diabetes pharmaceutical
care. The certificate program fulfills the Accreditation
Council for Pharmacy Education (ACPE) Standards 11
and 12 in that it uses active-learning strategies to pro-
mote patient-centered care and effective health and dis-
ease prevention.’

Pharmacists’ expert knowledge of medications and
their ability to contribute to coordinated care models and
MTM makes them a valuable asset in meeting health sav-
ings initiatives. Programs, such as the Minnesota MTM
Care Program, the Asheville Project, and the Diabetes
Ten City Challenge demonstrated improvement in diabetes
care in addition to significant cost savings with pharmacist
intervention.®'! While not ubiquitous, payment for clinical
pharmacy services is making the paradigm shift in phar-
macies from product dispensing to service possible.
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Networks in which pharmacists provide specialized ser-
vices to patients with diabetes require proof of the phar-
macists’ training or competency. In some cases, board
certification such as Board Certified Pharmacotherapy
Specialist or Certified Diabetes Educator is required. In
others, the pharmacist is only required to complete a rec-
ognized certificate program.”

Primarily targeting practicing pharmacists, certificate
programs have been widely used to provide additional
training for pharmacists to improve their knowledge and
skills.'*'* The APhA/AADE certificate program, Phar-
maceutical Care for Patients with Diabetes, is a nation-
ally recognized program for pharmacists.'* In South
Carolina, the APhA/AADE diabetes certificate program
qualifies pharmacists to participate in the Palmetto Phar-
macists Network (PPN).'> The PPN originated as the re-
gional pharmacy network in South Carolina for the Diabetes
Ten City Challenge in 2005, a program that resulted in
improved clinical and economic outcomes and patient
satisfaction.’

The literature documents diabetes elective courses
and locally developed certificate programs that were em-
bedded within the curriculum for a self-selected group of
pharmacy students. Students improved their skills related
to a broad range of diabetes topics.'®!” In addition, the lit-
erature describes the use of diabetes certificate programs
to train practicing pharmacists.'> The pharmacists who
received training had improved knowledge and confi-
dence, were more likely to provide diabetes care, and
subsequently more likely to document and bill for these
services.

Evaluation of the incorporation of a nationally rec-
ognized diabetes certificate program into the required
pharmacy curriculum has not been described. This paper
describes implementation of such a program at the South
Carolina College of Pharmacy (SCCP) and how it im-
pacted student knowledge, skills, and confidence related
to the pharmaceutical care of patients with diabetes. Spe-
cifically, the objectives of this study were:(1) to describe
the integration of the APhA/AADE diabetes certificate
program into required third-year pharmacy curriculum,
(2) determine the impact of the certificate program on stu-
dent competency in diabetes care, (3) determine the effect
of'the certificate program on student confidence in provid-
ing pharmaceutical care to patients with diabetes, and (4)
determine student satisfaction regarding the delivery of the
certificate program.

DESIGN

The APhA/AADE diabetes certificate program sup-
ports a patient-centered interdisciplinary approach to health
care delivery.'® It is a comprehensive program that teaches

medication therapy management as well as self-care in-
struction. The program is traditionally delivered in 3 parts:
a Web-based self-study, online learning activities, and a
6-hour live seminar.

SCCP’s program fulfilled all of the APhA/AADE
requirements as well as provided some supplemental learn-
ing experiences and assessments for students developed by
skills laboratory instructors in order to integrate the certifi-
cate program into the third-year curriculum. Student par-
ticipation in the APhA/AADE diabetes certificate program
also fulfilled ACPE accreditation standards.’

Specific learning objectives for the SCCP program
were consistent with those of the APhA/AADE for the
diabetes certificate program. Students completing the pro-
gram were expected to be able to: conduct a patient self-
management assessment; design and implement a diabetes
medication plan; and provide diabetes self-care instruction,
including use of devices, products, and equipment. These
learning objectives are congruent with the higher levels
of Bloom’s taxonomy.'® Although the diabetes certificate
program was implemented at all 3 campuses of SCCP, this
study focuses on the experiences and outcomes of the
MUSC campus.

As part of the college’s 4-year PharmD degree, third-
year students complete 2 semester-long skills laboratory
courses that cover diabetes care topics as well as other
topics relevant to clinical pharmacy, advanced commu-
nity pharmacy, and physical assessment skills. Students
attend the live laboratory sessions 1 day each week, with
approximately 25 students in each session. Several of the
diabetes care topics that are delivered in the laboratories
were also part of the certificate program requirements. The
principle goal of this project was to deliver the APhA/
AADE diabetes certificate program longitudinally in the
practice skills laboratories while ensuring the program was
harmonious with the material presented in the pharmaco-
therapy course.

Course coordinators and instructors were identified
to deliver the diabetes certificate program. Instructors
must have completed the certificate program and a train-
the-trainer program. Two of the practice laboratory faculty
members were already recognized by APhA as approved
instructors so this expedited the first-year implementation
of the curriculum.

Laboratory instructors met with the instructors in the
PCT course to collaborate and identify any discrepancies
between the course content and the certificate program. A
plan was created to deliver the curriculum in the fall and
spring semesters. After approval for the certificate pro-
gram was obtained by the SCCP Curriculum Committee,
APhA was then informed of a start date for certificate
delivery. The APhA provided special codes for each
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student to use for access to their online resources. A sum-
mary of the initial steps of incorporating the program into
the curriculum is provided in Table 1.

The majority of the required reading assignments,
live seminar materials, and online examination were de-
livered in the fall semester. The “hands-on” skills compe-
tency assessments (blood glucose monitoring, etc) were
completed in the spring semester (Table 2).

In the fall semester, students were responsible for
reading the 3 online modules and completing the accom-
panying reinforcement exercises (approximately 10 to 20
hours of student reading time). Because of the large amount
of reading, these modules served as the required reading
and reference materials for both the pharmacotherapy
course and the laboratory course. Requiring the same
reading assignment for both classes was thought to min-
imize the perceived burden on the students. The students
were also given 1 laboratory day off (3 direct contact
hours) to work on the online modules. After the reading
assignments, students were required to complete a self-
study examination and achieve a 70% score (they could
take it as many times as needed) before the live seminar
material was presented in the pharmacotherapy and lab-
oratory courses.

The instructors began delivering the certificate ma-
terial in the skills laboratory 1 week after the diabetes
pharmacotherapy lectures commenced. Delaying the pre-
sentations in the laboratory course provided the instructor
with the opportunity to reinforce material learned in the
pharmacotherapy course in an active-learning environ-
ment. The live seminar material, provided by APhA,
was delivered via a slide presentation demonstrating the
care of a patient from diagnosis through follow up over
a 3-year period. Because of the small laboratory room and
class size, instructors were able to incorporate supple-
mental activities to foster active learning in the areas of
communication, knowledge, and “hands-on” skills. Delivery
of'the certificate program required only a 6-hour seminar,

but 9 additional hours were spent in the laboratory sessions
to deliver both required and supplemental material.

Using role play, the instructor modeled best practices
for how to properly interview a patient and assess and
solve medication-based problems. Students also received
hands-on training in the following during the skills labo-
ratory sessions: diabetes self-care instruction, subcutane-
ous injection techniques, blood pressure measurement,
exercise, blood glucose monitors, meal planning, and com-
prehensive foot examination.

At the end of the semester, students completed the
final examination for the certificate. Students were allowed
2 attempts to achieve at least the APhA’s required passing
score of 70%.

Students were provided additional hands-on training
during the skills laboratory course in the spring semester
and then required to demonstrate appropriate performance
of insulin injection, diabetic foot examination, blood pres-
sure measurement, and blood glucose monitoring. At each
station, laboratory instructors completed the assessments
and documentation required by APhA. To further enhance
these skills, students were given supplemental laboratory
exercises that required them to complete OSLEs highlight-
ing the delivery of “hands-on” diabetes patient education.
In addition, students were required to participate in a week-
long simulation where they had to live the life of a patient
with diabetes.!® At the conclusion of the third-year, labo-
ratory instructors collected all the required paperwork for
each student and submitted it to APhA for their certificates.

Educational techniques used in the delivery of the
certificate program were self-study modules with case
questions and lectures covering required certificate slides
and live seminar material, as well as active-learning
techniques including instructor-led modeling and role-
playing exercises, small group activities, objective struc-
tured learning exercises using standardized patients,
and a week-long diabetes simulation. The self-study
modules with learning-reinforcement exercises provided

Table 1. Steps for Incorporating the APhA/AADE Diabetes Certificate Program Into the Third-Year of a Doctor of Pharmacy

Curriculum

(1) Contact APhA certificate coordinator and express desire to deliver the program in your college.
(2) Obtain contract from APhA and send to legal department for approval.
(3) Instructors must complete certificate and train-the-trainer programs.

(4) Identify the course coordinators.

(5) Determine a plan for how the program will be taught and incorporated into the curriculum and into specific course syllabi.
(6) Receive approval for curricular changes from the Curriculum Committee.

(7) Inform APhA of intent to deliver program with 60 days notice prior to semester.

(8) Notify APhA of the names and numbers of all pharmacy students participating in the program prior to the start of the semester.

(9) Receive codes from APhA for online resources.
(10) Deliver certificate program.

Abbreviations: APhA American Pharmacists Association, AADE American Association of Diabetes Educators
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a foundation in the management of a patient with diabetes.
The instructor-led role-playing exercises modeled the
proper way a pharmacist should conduct a patient self-
management assessment. Following each role-play, the
instructor led an open discussion. Student-based small-
group activities were used to foster self-learning and al-
lowed students to provide each other with feedback for
improvement. The OSLEs and diabetes simulation en-
couraged students to engage in active learning and allowed
instructors to conduct performance-based assessments
and provide feedback.

A variety of resources were needed to incorporate
and deliver the curriculum for the APhA/AADE diabetes
certificate program. Sixty to 85 additional hours of ded-
icated faculty time was required by the coordinator and 20
to 40 hours was required for additional instructor training
and delivery. A 10 to 20 hour additional time commitment
was required by the students. The equipment needed to
teach the curriculum was the same as that for existing
laboratories (glucose meters, test strips, lancing devices,
insulin syringes, normal saline, monofilaments and blood
pressure equipment). Although APhA discounted the fees
for the certificate program, the cost to students was still
significant. College administration built this cost into tu-
ition fees. There were additional APhA fees required for
faculty members who needed both the certificate training
and the instructor level training. Costs were also incurred
for standardized patients and resources needed to conduct
the supplemental MTM OSCEs. This study was approved
as exempt research by the Institutional Review Board at
MUSC.

EVALUATION AND ASSESSMENT

Assessment of the incorporation of the APhA/AADE
diabetes certificate program focused on 3 areas: student
competency in diabetes care, student confidence in dia-
betes care, and student satisfaction with the certificate
program. Although the certificate program was incorpo-
rated on all campuses of SCCP, assessment methods and
results are only reported for the MUSC campus (n = 79).

Student competency was assessed using 2 methods,
the first of which was the required APhA/AADE diabetes
certificate program written final examination. To further
assess competency, students were required to also com-
plete a diabetes MTM OSCE as part of their final skills
laboratory grade in the fall semester. The OSCE, which
was developed and validated by the laboratory instruc-
tors, incorporated all components of the certificate pro-
gram and required the students to comprehensively apply
their diabetes knowledge and care for a standardized pa-
tient (Table 3). Thirty minutes were allowed to complete
the OSCE and 30 minutes to complete a SOAP (subjec-
tive, objective, assessment, plan) note. The OSCE was
evaluated using a validated analytical checklist shown
in Appendix 1. Students were required to achieve an over-
all score of 70% or greater on the OSCE to pass. Students
who did not achieve a passing score on the OSCE were
required to meet with the laboratory instructor to review
the encounter and complete a reflection paper highlight-
ing self-improvements they could make during future
patient visits.

All students (n = 79) completed and passed the required
written final examination and “hands-on” competencies for

Table 3. Diabetes Medication Therapy Management OSCE Development and Delivery

Task

Comments

Coordinate times and standardized patients
(SPs) requirements for OSCE

Develop OSCE using multiple faculty members for
development and validity verification

Validate OSCE

30 minute time slots
Required 5 SPs and 5 rooms for 4 hour time slots over 3 days
Received input from 4 faculty members during the development stage

Used 4th year students to play the part of pharmacist and used a

faculty evaluator to verify appropriateness of the OSCE
analytical checklist

Students were assigned examination time slots

1 week prior to examination, students were given
a patient MTM background sheet

10 minutes prior to the examination, students were
given current patient information

Students provided 30 minute MTM session

Faculty evaluation of student

Students completed SOAP note and MD letter

2 weeks prior to examination
Included claims data information regarding current medications

Included laboratories, current medications, and blood
glucose meter results
Student made recommendations to SPs
Completed analytical checklist in “real-time”
30 minute time slot to complete documentation in computer laboratory

proctored by faculty member

Standardized patients evaluated students

Completed a global communication assessment

Abbreviations: SPs = standardized patients; OSCE = objective structured clinical examination; MTM = medication therapy management.
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the APhA/AADE diabetes certificate program. Student
competency based on the final diabetes MTM OSCE
and SOAP note was passing with a mean score of 70.8
out of 100 possible points. The students performed with
amean of 52.8 out of a possible 80 points on the OSCE
with the standardized patient. Additionally, students had
a mean score of 17.2 out of a possible 28 points on the
corresponding SOAP note. The students’ strongest per-
formance areas on the OSCE were in gathering informa-
tion from the patient, conducting diabetes counseling,
and verifying/obtaining/documenting vaccine status
(Table 4). Student confidence in the provision of diabetes
care and student satisfaction with the incorporation of the
APhA/AADE diabetes certificate program was assessed
after completing both skills laboratories and all certificate
requirements at the end of the spring semester in the third
year. The instructors developed an 8-question survey in-
strument and incorporated feedback from other instructors
and fourth-year students into a final version. Responses on
the survey instrument were rated using a 5-point Likert
scale ranging from 1 = strongly disagree to 5 = strongly
agree. The voluntary and anonymous survey instrument
was administered using SurveyMonkey, Inc. (Palo Alto,
CA). Statistical analyses were performed using Microsoft
Excel database. Descriptive statistics were used to analyze
student competency, confidence, and satisfaction data.

Seventy students (response rate 89%) completed the
anonymous online survey instrument. Students’ mean
scores on the confidence questions ranged from 4.2 to 4.8.
Students’ mean score for their satisfaction with the longitu-
dinal incorporation of the APhA/AADE diabetes certificate
program into the PharmD curriculum was 4.5 and their
mean score regarding benefits of the program to future
pharmacy practice was 4.8. Many students provided ad-
ditional comments expressing how useful the program
was, and how much of an impact it would have on their
future pharmacy practice (Table 5).

Table 4. Pharmacy Students’ Scores on an Objective
Structured Clinical Examination After Completing the APhA
Diabetes Certificate Program®

Item (Possible Points) Mean Range
Gathering information (16) 12.1 5-16
Type 2 diabetes (26) 18.8 2-24
Hypertension (18) 9.6 2-18
Dyslipidemia (10) 59 1-10
Vaccines (6) 4.2 0-6
Follow-up (4) 2.0 0-4
Total score (80) 52.8 32-71
Cumulative OSCE score® (100) 70.8 49.4-89.2

Abbreviations: OSCE = objective structured clinical examination.
* Cumulative OSCE score includes both OSCE and OSCE SOAP Note.

DISCUSSION

This paper discusses incorporation of the APhA/
AADE diabetes certificate program into a required PharmD
curriculum. The 24-hour (6-hour seminar and 18-hour self-
study) certificate program was restructured and integrated
longitudinally into the third-year pharmacy curriculum.
In addition to the certificate program requirements, sup-
plemental instruction and assessments were provided to
students in skills laboratories to enhance learning. The
addition of the APhA/AADE diabetes certificate program
to the curriculum contributed to student competency in the
provision of diabetes pharmaceutical care. Student con-
fidence in diabetes knowledge, skills, and management
also were increased and they were highly satisfied with
the program.

Incorporating the APhA/AADE diabetes certificate
program into the required pharmacy curriculum was a
novel approach that went beyond simply teaching the pro-
vided materials to students. Previous studies reported
diabetes care electives or home-grown certificate pro-
grams aimed at smaller groups of students or practicing
pharmacists.'*'*!®7 We report incorporation of a na-
tionally recognized program into the required curriculum
for third-year PharmD students at our college. We de-
scribe a longitudinal model and a step-by-step guide for
incorporating the program, which can serve as a model for
other colleges of pharmacy planning to implement a sim-
ilar curriculum. The program produced students compe-
tent in diabetes pharmaceutical care and certified in the
APhA/AADE program. Additional assessment methods
included an OSCE to determine student application of
knowledge gained from the program in a MTM session
using standardized patients. Student confidence in diabe-
tes knowledge, skills, and attitudes was high after com-
pletion of the program. Finally, students were highly
satisfied with the program and believed it will positively
benefit future pharmacy students. Conceptually, incorpo-
rating the APhA/AADE diabetes certificate program into
the pharmacy curriculum would better prepare future phar-
macists to participate in diabetes practice models upon
graduation and licensure, and that would ultimately ad-
vance the profession.

A significant limitation to implementing this pro-
gram was the time and resources needed. Students were
required to complete on average 18 hours of self-study time
to meet APhA/AADE diabetes certificate program require-
ments. Although many of the requirements, including com-
pletion of online modules and readings, were incorporated
longitudinally into skills laboratories and the pharmaco-
therapy course, students had to invest many hours outside
of class to successfully complete the course. The faculty
time commitment increased as skills laboratories were
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Table 5. Survey of Pharmacy Students” Confidence and Satisfaction After Completing the APhA Diabetes Certificate Program

(N = 70)

Item Mean®  Range®
I am confident in my ability to counsel patient on lifestyle interventions. 4.6 3-5

I am confident in my ability to teach patient how to check glucose with home glucometer. 4.6 2-5

I am confident in my ability to teach patient how to administer insulin. 4.7 1-5

I am confident in my ability to perform a diabetes foot examination. 4.8 4-5

I am confident in my ability to perform blood pressure check. 43 3-5

I am confident in my ability to develop pharmacotherapy plan for a patient with diabetes. 4.2 1-5

I am satisfied with how the APhA Diabetes Certificate Program was incorporated into the curriculum. 4.5 3-5
Completing the APhA Diabetes Certificate Program will be beneficial to my future practice in pharmacy. 4.8 3-5

Abbreviations: APhA American Pharmacists Association

 Responses rated on a Likert scale ranging from 1 = strongly disagree to 5 = strongly agree.

restructured to include components of the APhA/AADE
diabetes certificate program. The program was also
resource-intensive, requiring the necessary supplies to pro-
vide diabetes pharmaceutical care (eg, blood glucose
monitors, syringes). Additionally, incorporation of the
OSCE required use of standardized patients who were
trained and paid by the hour. Students incurred an addi-
tional fee ($95) to complete the certificate program. Finally,
assessing changes in student confidence and competence
using either a pre/post or randomized controlled study
design would have strengthened the results, but would have
required additional time and resources.

CONCLUSION

Incorporating the APhA/AADE diabetes certificate
program longitudinally into a required pharmacy curric-
ulum allowed for all pharmacy students to be recognized
providers in a national certificate program. After comple-
tion of the program, students were competent and confi-
dent providers of diabetes pharmaceutical care. Students
were highly satisfied with the certificate program and it
can serve as a model for other pharmacy colleges and
schools to help advance the profession.
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