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Objective. To assess students’ attitudes and confidence about type 2 diabetes mellitus and diabetes
self-management education before and after participation in Living With Diabetes Week simulation.
Design. Third-year pharmacy students took part in diabetes lectures, interactive laboratory sessions,
and a week-long simulation of life as a patient with diabetes in the Clinical Assessment course. Pre-/
postintervention survey instruments and experimental and control group comparisons were completed
assessing attitudes and confidence relating to knowledge about diabetes.
Assessment. The understanding that diabetes has a psychosocial impact, patient autonomy is neces-
sary, and the seriousness of the disease increased. Students’ confidence in their diabetes self-manage-
ment education skills also increased.
Conclusion. The Living With Diabetes Week simulation changed pharmacy students’ attitudes toward
patients with diabetes and increased confidence in diabetes education skills.
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INTRODUCTION
The American Diabetes Association recommends that

patients with diabetes receive medical care from a physi-
cian-coordinated team, which often includes a pharmacist.1

This team should recognize diabetes self-management
education as a critical component of diabetes care.1 Phar-
macists can play an integral role in providing diabetes self-
management education to patients. Adequate preparation
and training of pharmacy students is critical to ensuring
that patients receive optimal diabetes care.

A traditional diabetes curriculum consisting of lec-
tures and laboratory sessions provides students with
background knowledge and exposure to basic diabetes
education skills. However, students may not fully com-
prehend the challenges that patients with diabetes face
routinely, and they may not be confident in their skills
to provide diabetes self-management education. Diabetes-
related attitudes of health care professionals may be
inappropriate and can lead to negative outcomes for pa-
tients.2 Therefore, it is important to foster positive atti-
tudes toward caring for patients with diabetes and
increase students’ understanding of the impact of the dis-
ease on daily living.

This study consisted of incorporating a nontraditional
component of a week-long simulation of living as a patient
with type 2 diabetes into the traditional curriculum of the
Clinical Assessment course at the South Carolina College
of Pharmacy (SCCP). The Clinical Assessment course
delivered to students in the third year of the doctor of
pharmacy (PharmD) program was designed to provide
interactive learning techniques to promote improved
competencies. The curricular content of the course was
based on the Center for the Advancement of Pharmacy
Education (CAPE) outcomes, specifically including: pro-
viding patient-centered care, providing population-based
care, and promotion of public health improvement.3 The
diabetes segment of the course specifically sought to en-
able students to assess a patient’s past and current medical
history and variables to develop a pharmacotherapy reg-
imen that is supported by evidenced-based goals, thera-
peutic endpoints, and therapeutic monitoring.4,5 The goal
of implementing nontraditional instruction methods
within the diabetes segment of the Clinical Assessment
course was to influence students’ attitudes toward caring
for patients with diabetes and enhance understanding of
the daily challenges patients with diabetes face. In addi-
tion, it was included to increase students’ confidence in
providing patients and caregivers diabetes self-manage-
ment education, and understanding solutions for medica-
tion nonadherence.5,6 Furthermore, the nontraditional
instruction methods support the Accreditation Council
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for Pharmacy Education (ACPE) Guidelines for the de-
velopment of critical thinking and problem-solving skills
through simulations and other practice-based exercises.7

Implementation of nontraditional diabetes curricu-
lum using active learning and practice-based exercises
improved pharmacy students’ knowledge and skills in
the management of diabetes.8-10 Most of the published
literature highlights advanced diabetes care courses and
training and certificate programs. These programs incor-
porated a diabetes simulation into their program, but they
did not evaluate the impact of the simulation alone. In
contrast to our project, which evaluated a single simula-
tion in a required course and in a large sample of students,
many of the publications assessing a nontraditional cur-
riculum consisted of small sample sizes and optional en-
rollment in the programs.

In this study, the Living With Diabetes Week incor-
porated into a required course, Clinical Assessment,
sought to integrate traditional and nontraditional active-
learning techniques for diabetes education. All third-year
pharmacy students participated in instructional methods
of lecture and laboratory sessions. In addition to the tra-
ditional methods, an experimental group, including all
pharmacy students on 1 campus, also participated in the
intervention, which was the Living With Diabetes Week
simulation. The objective of this project was to determine
the change in students’ attitudes about type 2 diabetes and
impact on students’ confidence in diabetes self-manage-
ment education skills by integrating the intervention of
a Living With Diabetes Week simulation into the curric-
ulum. Study objectives were assessed using an anony-
mous online validated survey instrument.11

DESIGN
By incorporating lecture and active-learning tech-

niques in the Living With Diabetes Week, students were
exposed to various learning methods with an emphasis
on a pedagogical curriculum.12 Students also self-reflected
on the human dimension of diabetes as they lived with the
disease for an entire week.13 Specific learning objectives
of the Living With Diabetes Week included: (1) demon-
strate specific diabetes self-management tasks (eg, insulin
injection, carbohydrate counting); (2) understand the im-
portance of goal-setting and patient autonomy in diabetes
management; (3) appreciate the psychosocial impact of
diabetes; (4) recognize the importance of training health
care professionals in diabetes self-management educa-
tion; (5) explain the seriousness of diabetes and its influ-
ence on daily lifestyle choices; and (6) understand the
influence of tight glucose control and the medication
and lifestyle factors that impact it. By attaining these learn-
ing objectives, the instructors anticipated that students’

attitudes toward diabetes would be influenced and stu-
dents’ confidence in diabetes self-management education
skills would increase.

SCCP encompasses 2 campuses (University of South
Carolina campus in Columbia, SC, and Medical Univer-
sity of South Carolina campus in Charleston, SC), which
offer the same curriculum on both campuses using dis-
tance education. The 2 groups of students on the 2 cam-
puses are similar and served as the unblinded experimental
and control groups for this study. The student group located
on the USC campus were not able to participate in the
Living With Diabetes simulation due to legal policies pro-
hibiting self-injections on their campus; thus, they served
as a control group. This control group was deemed an equal
educational intervention as evidenced by similar student
demographics, performance on diabetes examinations, and
exposure to the same instructors and courses.

The Living With Diabetes Week was developed as
part of the diabetes segment of the Clinical Assessment
course that is a requirement in the spring of the third year
of the PharmD program. Prior to the diabetes curriculum
in this course, all students were provided lectures about
diabetes mellitus in a separate course in the fall (pharma-
cotherapy series). The required traditional instructive and
laboratory sessions in the Clinical Assessment course
were delivered using distance education between the
2 campuses with both groups of students (experimental
and control groups) participating. The laboratory exer-
cises were identical but were taught separately on each
campus. Both campuses incorporated faculty members
who were certified diabetes educators for the laboratory
instruction. Each site used a mix of full-time faculty mem-
bers, pharmacy residents, and fourth-year pharmacy stu-
dents to facilitate the stations and the objective structured
learning experiences (OSLEs).

All third-year pharmacy students at SCCP were in-
cluded (n 5 187). One hundred-ten third-year pharmacy
students on the USC campus participated in the traditional
instructive lectures and the laboratory sessions only
(no participation in the living with diabetes simulation);
therefore, they served as the control group. Seventy-seven
third-year pharmacy students on the MUSC campus par-
ticipated in the lectures, the laboratory sessions, and the
Living With Diabetes Week; therefore, they served as
the experimental group. Institutional Review Board ap-
proval was obtained prior to implementation of the di-
abetes curriculum.

The activities in the diabetes segment of the Clinical
Assessment course for all students on both campuses are
highlighted in Table 1. In addition, students on the MUSC
campus (experimental group) participated in the nontra-
ditional Living With Diabetes Week which occurred at
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home between classroom and laboratory sessions. They
performed common self-care tasks related to diabetes. All
students in the experimental group were required to par-
ticipate in the simulation and were provided with neces-
sary instructions and supplies. In addition, the students
were provided with a ‘‘diabetes diary’’ consisting of sev-
eral logs to record when self-care tasks were performed.
Students were asked also to reflect on their daily experi-
ences including the human dimension of diabetes and its
psychosocial impact and influence on daily life. Details of
the Living With Diabetes Week are included in Table 2.

EVALUATION AND ASSESSMENT
Students’ attitudes regarding diabetes and their con-

fidence in diabetes self-management education skills were
assessed using a 40-item anonymous survey instrument
administered through SurveyMonkey (SurveyMonkey,
Inc, Palo Alto, CA). The first 33 questions of the survey
instrument consisted of the Diabetes Attitude Scale
(DAS-3) (Michigan Diabetes Research and Training Cen-
ter, Ann Arbor, MI), 11 and the final 7 questions assessed
confidence in diabetes education skills. Students an-
swered survey questions using a 5-point Likert scale with
1 5 strongly agree to 5 5 strongly disagree. The DAS-3 is
a validated assessment tool that can be used as a general
measure of diabetes-related attitudes of health care
workers and patients, and is suitable for the evaluation
of professional education programs. The DAS-3 is the

most appropriate instrument to measure directly the atti-
tudes toward diabetes. Questions on the DAS-3 fall into
5 distinct subscales and measure the following attitudes:
need for special training to provide diabetes care; serious-
ness of type 2 diabetes; value of tight glucose control;
psychosocial impact of diabetes; and patient autonomy.
The subscales measured on the DAS-3 directly corre-
spond to the specific learning objectives of the Living
With Diabetes Week.

To strengthen the results, the Living With Diabetes
Week simulation was assessed in 2 ways. First, the survey
instrument was administered to students in the experi-
mental group prior to the start of the 2-week diabetes
segment (preintervention), and the same survey instru-
ment was administered again within 7 days after comple-
tion of the diabetes segment and the Living With Diabetes
Week simulation (postintervention). Furthermore, the
postintervention survey instrument completed by the
experimental group was compared with survey results
of students in the control group who did not participate
in the Living With Diabetes Week simulation. The survey
instrument was administered to students in the control
group during the same timeframe as the postintervention
survey instrument.

The Living With Diabetes Week intervention had 2
study objectives that were assessed using 2 study groups
(preintervention vs. postintervention and experimental
group vs. control group). The change in students’ attitudes

Table 1. Diabetes Curriculum for a Clinical Assessment Coursea

Timeframe
Students

Participating
Instructive Lecture

(Tuesday)
Laboratory Session (Assigned

Wednesday, Thursday, Friday)

Week 1 MUSC and USC students Diabetes standards of care 25-minute stations providing
instruction, demonstration,
and practice in:

In depth overview of glucometer
use, insulin administration, medical
nutrition management, and diabetes
foot care

-Glucometer use
-Insulin administration
-Medical nutrition

management/physical activity
-Diabetes foot care
-Instruction and overview

of Living With Diabetes Week
(MUSC students only)

Intervention MUSC students only
(experimental group)

Living With Diabetes Week simulationb: students completed the diabetes simulation
activities at home between week 1 and week 2 laboratory sessions

Week 2 MUSC and USC
students

Blood glucose pattern management Participation in 1 objective
structured learning experience
(OSLE) involving glucometer
education, insulin management,
or diabetes foot care

a Duration: 14 days including weekends.
b See Table 2 for details of the intervention.
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toward patients with diabetes was the primary objective
measured. The secondary objective measured was the
change in students’ confidence in diabetes self-management
education skills.

Statistical analysis was performed using Statistical
Analysis Software 9.0 (SAS Institute Inc, Cary, NC). Stu-
dents completing more than half of the survey instrument
were included in the analysis. Preintervention and post-
intervention survey results were analyzed using a de-
pendent student t test. The second statistical analysis
comparing the experimental and control groups was per-
formed using an independent student t test.

Preintervention vs. Postintervention Analysis
Of the 77 students included in the experimental group,

65 completed more than half of both survey instruments
and were included in the data analysis, representing an 84%
response rate. There was a significant difference in re-
sponses to 16 of the 33 questions representing the DAS-3
portion of the survey instrument (Table 3) and all 7 of the
questions assessing students’ confidence in diabetes edu-
cation skills.

The majority of the differences found on the DAS-3
portion of the survey results involved attitudes related to
the psychosocial impact of diabetes and belief in patient
autonomy regarding management of their disease state.
There was a significant difference on all questions involv-
ing the psychosocial impact of diabetes. The results of the
postintervention survey instrument revealed that stu-

dents’ confidence in diabetes education skills increased.
Students’ confidence significantly increased in response
to all 7 questions. The greatest increase occurred regard-
ing confidence in glucometer use and counseling patients
on diabetes medications, including how to administer in-
sulin, after students completed the Living With Diabetes
simulation (all p values , 0.001).

The written comments in the self-reflection logs
reported similar changes in attitudes regarding diabetes
as those found on the survey results. In addition, students
also reflected on increased confidence in their diabetes
self-management education skills because they had expe-
rience ‘‘living with the disease.’’ The majority of students’
comments involved a greater appreciation of how difficult
and demanding it was to be a patient with diabetes.

Experimental vs. Control Group Analysis
Of the 77 students included in the experimental group,

68 completed more than half of the postintervention survey
instrument and were included in the data analysis. This
represented an 88% response rate. Of the 110 students in-
cluded in the control group (USC campus), 57 completed
more than half of the postintervention survey instrument
and were included in the data analysis, representing a 52%
response rate. There was a significant difference between
the groups in responses to 17 of the 33 questions represent-
ing the DAS-3 portion of the survey results (Table 4) and all
of the questions assessing students’ confidence in diabetes
self-management education skills.

Table 2. Living With Diabetes Week Simulation Activitiesa

Activity Days Performed Documentation

Diabetes medication
administration

Administration of ‘‘metformin’’
(hard candy) twice daily

7 Blood glucose/medication
administration log

Administration of ‘‘insulin’’ (normal
saline) 1 to 4 times daily

3 Blood glucose/medication
administration log

Self-monitoring
blood glucose

Use of glucometer to check blood
glucose levels 3 times daily

3 Blood glucose/medication
administration log

Diet Monitor and record all meals/snacks/drinks
ingested

Diet/exercise/foot
examination log

–normal diet (reflect on current
carbohydrate intake)

3

–medical nutrition therapy (carbohydrate
counting)

4

Exercise Monitor and record all exercise performed 7 Diet/exercise/foot
examination log

Foot examination Perform diabetes foot self-care 7 Diet/exercise/foot
examination log

Self-reflection Reflect on experience living as a patient
with diabetes

7 Self-reflection log

a Experimental group (MUSC students) participated in the intervention; control group (USC students) did not participate in these activities due to
campus policies.
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The majority of the differences in responses to the
DAS-3 portion of the survey involved changes in attitudes
about the psychosocial impact of diabetes, the seriousness
of diabetes, and the belief in patient autonomy regarding
management of their disease state. Similar to the preinter-
vention and postintervention analysis, there was a significant
difference on all questions involving the psychosocial impact
of diabetes. A greater percentage of students in the experi-
mental group had confidence in all of the aspects of diabetes
education skills assessed. The greatest difference in confi-
dence occurred regarding making recommendations to other
health care providers about diabetes management ( p ,

0.0001), using a blood glucose diary to make recommenda-
tions for changes in diabetes medication management ( p 5

0.002), and in the overall ability to provide appropriate edu-
cation to patients with diabetes ( p 5 0.0003).

DISCUSSION
This study demonstrated that including the Living

With Diabetes Week simulation within a traditional di-
abetes curriculum changed students’ attitudes regarding
diabetes and improved students’ confidence in diabetes
self-management education skills. Therefore, this study
adds to the evidence that nontraditional diabetes educa-
tion is important to ensure that pharmacy students are
adequately prepared to provide diabetes patient care and
education. In addition, this study demonstrated that a non-
traditional activity like the Living With Diabetes simulation

Table 3. Significant Results of Survey Instrument (Preintervention and Postinterventiona)

Diabetes Attitude Scale (DAS-3) Subscale and Question
Pre-intervention

Averageb
Post-intervention

Averageb P

Seriousness of Type 2 Diabetes
I believe that people who do not need to take insulin to treat their

diabetes have a pretty mild disease.
3.8 4.1c 0.014

I believe that people whose diabetes is treated just by a diet do not
have to worry about getting many long-term complications.

4.2 4.4c 0.011

I believe that type 2 diabetes is as serious as Type 1 diabetes. 1.9 1.6d 0.010

Value of Tight Glucose Control
I believe that low blood sugar reactions make tight control too

risky for most people.
3.8 4.1c 0.001

I believe that tight control is too much work. 4.0 3.3d , 0.001

Need for Special Training
I believe that to do a good job, diabetes educators should learn a lot

about being teachers.
1.9 1.6d 0.002

Psychosocial impact of diabetes
I believe that diabetes affects almost every part of a diabetic

person’s life.
1.6 1.2d , 0.001

I believe that the emotional effects of diabetes are pretty small. 4.3 4.6c 0.0311
I believe that diabetes is hard because you never get a break from it. 1.9 1.3d , 0.001
I believe that having diabetes changes a person’s outlook on life. 1.9 1.6d , 0.001
I believe that it is frustrating for people with diabetes to take care

of their diabetes.
1.9 1.5d 0.001

I believe that support is important in dealing with diabetes. 1.4 1.2d 0.002

Patient Autonomy
I believe that people with diabetes should have the final say when

setting their blood glucose goals.
3.5 2.9d , 0.001

I believe that what the patient does has more effect on the outcome
of diabetes care than anything a health professional does.

1.8 1.4d 0.003

I believe that people with diabetes have the right not to take good
care of their diabetes.

2.8 2.5d 0.033

a Results only reported for DAS-3 questions; all questions regarding student confidence were significant (see text for details).
b Responses based on the following scale: 1 5 strongly agree, 2 5 agree, 3 5 neutral, 4 5 disagree, 5 5 strongly disagree.
c For this item, higher score favored using an intervention.
d For this item, lower score favored using an intervention.
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can have positive influence on students’ attitudes related
to diabetes and increase their understanding of the chal-
lenges patients with the disease face daily. This study may
impact colleges and schools of pharmacy curriculum, and
implementation of similar programs should be considered.

Limited studies have reported that a nontraditional
diabetes curriculum can benefit pharmacy students.8-10

These complex programs involving role-playing as a pa-
tient with diabetes have demonstrated positive effects.
Only 1 other study has published findings specific to a liv-
ing with diabetes simulation/role-playing experience;
however, this was using a type 1 diabetes regimen.14

The majority of previous studies involved elective
courses that included limited numbers of students, in-
volved multiple exercises, and did not address specifically
the ‘‘living with diabetes’’ exercise. In contrast to these
previous studies reported in the literature, this study in-
volved the assessment of the Living With Diabetes Week
simulation alone rather than as part of a larger program.

A strength of this study was the use of a validated
survey instrument to determine changes in students’ atti-
tudes. Using this survey instrument is a summative ap-
proach to attitudinal assessment and is reported in the
literature as the gold standard of diabetes attitude data

Table 4. Significant Results of Survey Instrument in Experimental and Control Groupsa

Diabetes Attitude Scale (DAS-3) Subscale and Question

Experimental
Group (MUSC)

Averageb

Control
Group (USC)

Averageb p

Seriousness of Type 2 Diabetes
I believe that people who do not need to take insulin to treat their

diabetes have a pretty mild disease.
4.1c 3.8 0.014

I believe that people whose diabetes is treated just by a diet do not
have to worry about getting many long-term complications.

4.4c 4.2 0.011

I believe that type 2 diabetes is as serious as Type 1 diabetes. 1.6d 1.9 0.010
I believe that blood sugar testing is not needed for people with type 2

diabetes.
4.3d 4.6 0.032

I believe that type 2 diabetes is a very serious disease. 1.6c 1.3 0.002

Value of Tight Glucose Control
I believe that low blood sugar reactions make tight control too risky

for most people.
4.1c 3.8 0.001

I believe that tight control is too much work. 3.3d 4.0 , 0.001

Need for Special Training
I believe that to do a good job, diabetes educators should learn a lot

about being teachers.
1.6d 1.9 0.002

Psychosocial Impact of Diabetes
I believe that diabetes affects almost every part of a diabetic person’s life. 1.2d 1.6 , 0.001
I believe that the emotional effects of diabetes are pretty small. 4.6c 4.3 0.031
I believe that diabetes is hard because you never get a break from it. 1.3d 1.9 , 0.001
I believe that having diabetes changes a person’s outlook on life. 1.6d 1.9 , 0.001
I believe that it is frustrating for people with diabetes to take care of

their diabetes.
1.5d 1.9 0.001

I believe that support is important in dealing with diabetes. 1.2d 1.4 0.002

Patient Autonomy
I believe that people with diabetes should have the final say when

setting their blood glucose goals.
2.9d 3.5 , 0.001

I believe that what the patient does has more effect on the outcome
of diabetes care than anything a health professional does.

1.4d 1.8 0.003

I believe that the person with diabetes is the most important member
of the diabetes care team.

1.9c 1.4 0.001

a Results only reported for DAS-3 questions; all questions regarding student confidence were significant (see text for details).
b 1 5 strongly agree, 2 5 agree, 3 5 neutral, 4 5 disagree, 5 5 strongly disagree
c For this item, higher score favored using an intervention.
d For this item, lower score favored using an intervention.
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collection. Overall, a large number of students were in-
cluded in this study and student survey response rates
were high, thereby increasing the representativeness of
the survey results. This study also adds to the body of
literature because outcomes were compared in 2 ways
and showed similar positive results, both within the ex-
perimental group (pre-/postintervention), and between
the experimental and the control group. In addition, the
simulation was incorporated into a required course that
was delivered via distance education on 2 campuses, thus
representing a design strength because other reports of
similar activities were offered only in elective courses
where the positive impact on students was limited. Fur-
thermore, institutions may be able to implement more
easily a Living With Diabetes Week simulation within
the traditional diabetes education curriculum rather than
implementing a more complex diabetes elective course,
thereby benefitting more students. Our results demon-
strate that this simple diabetes simulation is effective in
changing students’ attitudes and improving confidence
related to diabetes. Prior to implementation, institutions
should verify with administrators the availability of di-
abetes supplies and compliance with university policies
and procedures for injections, (for example student self-
injections were allowed on the MUSC campus; however,
some universities require a signed consent form).

While our study has many strengths and adds to the
literature by differing from or expanding on outcomes
previously reported, it is not without limitations. While
all students in the experimental group were expected to
participate, compliance with the simulation activities was
not formally assessed. The study design included a control
group defined by campus location, which may be a limi-
tation because the students were not randomized. How-
ever, in a required course, a randomized control study is
difficult because students need similar experiences on all
campuses. In addition, the survey instrument was not ad-
ministered to students in the control group prior to the
diabetes lecture/laboratory sessions; this group is as-
sumed to have similar baseline survey results as the ex-
perimental group. The lower response rate of the students
in the control group may have influenced the results. The
timing of administering the survey instruments may also
be a limitation, as the long-term effects of the Living With
Diabetes Week simulation on students’ attitudes and con-
fidence towards diabetes cannot be assessed. Although
the majority of the survey results are significant, deter-
mining the educational significance is difficult. Further-
more, we did not collect outcomes related to actual
student knowledge and behavior in delivering diabetes
education, although this was not the objective of this
study. Fortunately, reinforcement typically occurs during

advanced pharmacy practice experiences. Collecting
these outcomes will be important and future assessment
may be warranted.

SUMMARY
This study involved including a week-long simula-

tion of living the life of a patient with type 2 diabetes
within a traditional diabetes curriculum with the goal of
changing students’ attitudes toward diabetes and increas-
ing confidence in diabetes self-management education.
Pre-/postintervention, experimental, and control groups
were used to assess students’ attitudes related to diabetes.
Implementation of the Living With Diabetes Week sim-
ulation changed pharmacy students’ attitudes toward pa-
tients with diabetes. Specifically, it increased pharmacy
students’ beliefs in the psychosocial impact of diabetes,
and the belief that patients with diabetes should have
autonomy regarding treatment of their disease state. Fur-
thermore, implementation of the Living With Diabetes
Week simulation increased pharmacy students’ confi-
dence in diabetes self-management education skills.
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