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Objective. To assess whether the Jellybean Polypharmacy Simulation Exercise (JPSE) improved
empathy in pharmacy students.
Methods. The JPSE was given to all third-professional year pharmacy students in a required Special
Populations course with pre- and post-scores on the Kiersma-Chen Empathy Scale (KCES) assessed,
and open-ended questions on lessons learned from the exercise.
Results. Pharmacy students showed a statistically significant increase in KCES scores after completing
the JPSE. Open-ended question responses reflected personal growth and appreciation for patients
managing difficult medication regimens.
Conclusion. This polypharmacy simulation showed the ability to increase empathy in pharmacy
students, as well as mimic a realistic experience in managing a multi-drug, multi-dose medication
regimen.
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INTRODUCTION
The ability to empathize is an essential element

of the health care provider-patient relationship, yet is
difficult to assess formally.1-3 Empathy is a core ele-
ment of improving patient outcomes and has been
shown to decrease the potential for litigation in themed-
ical literature.4-8 Empathy is enhanced through experi-
ences in which an individual has the opportunity to view
a situation from the perspective of another. The demo-
graphics of the pharmacy student body evaluated was
different in average age and in overall health status as
compared to those of the patient population represented
by this exercise. It is this difference in life experience
that offers an opportunity for a simulated activity to
have value for inculcating empathy. With the aging
of America, and the dependence of our nation’s seniors
on complex medication regimens for the care of chronic
conditions, it is imperative for health professionals

not only to understand what polypharmacy is, but how
it feels.9

Given the potential impact of age and health discor-
dance between the pharmacy learner and patient, the use
of a simulated polypharmacy exercise could be an impor-
tant tool for increasing the learner’s empathy for those
managing complex medication regimens. The Jellybean
Polypharmacy Simulation Exercise (JPSE) was devel-
oped as a way to inculcate empathy for those managing
multi-drug, multi-dose regimens on a daily basis. The
JPSE is an eight-“prescription” regimen students manage
for 7 consecutive days. This regimen includes varied dos-
ing schedules, a drug-drug interaction that needs to be
mitigated by a 2-hour separation, and meal-time dosing
considerations.

Whilemulti-drug simulation exercises are not new to
pharmacy education, research has focused on the ability
of students to adhere to a complex regimen.10-13 Re-
searchers have also attempted to assess the impact of in-
terventions on empathy within simulation education;
however, there is no research to date on the impact of
a polypharmacy simulation on empathy using a validated
empathy scale.14 The objective of this study was to de-
termine the effectiveness of the JPSE to inculcate student
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empathy for thosemanagingmulti-drug, multi-dosemed-
ication regimens.

METHODS
All third-year pharmacy (P3) students (n5152) in

the spring 2015 Special Populations therapeutics course
were enrolled in the study. This one-credit course pro-
vides a general overview of the therapeutic issues in pe-
diatrics, pregnancy/lactation and geriatrics. The geriatrics
elements reviewed in this course include medication ap-
propriateness, a regulatory overview, pharmacokinetic
and pharmacodynamic changes seen in older adults as
well as hospice principles. The JPSE was a required ele-
ment of the Special Populations course, and 5%credit was
assigned to its completion. Students had to successfully
complete three elements to get the 5% course credit.
Those elements were: taking the pre-exercise question-
naire prior to picking up their prescriptions, picking up the
prescriptions at an assigned location (ie, “the pharmacy”)
during “pharmacy hours,” and taking the post-exercise
questionnaire by a due date. No credit for the exercise
was given if one or more elements were missed. Each
student took an online questionnaire prior to starting the
JPSE, which consisted of basic demographic information
(eg, gender, age category), and responses to the Kiersma-
Chen Empathy Scale (KCES).15 The KCES is a 15-item
empathy assessment that has been validated in both phar-
macy and nursing students.16 It uses a Likert-type scale
for ranking each of 15 statements ranging from15strongly
disagree to 75strongly agree with 45neutral. Four items

on the KCES are negatively worded and are reverse-coded
for analysis.

Students were also asked on a 7-point Likert scale
how easy/difficult they felt an eight-prescription regimen
would be to manage for a week. Each student was then
provided with eight distinct jellybean “prescriptions”
with a one-week supply of each jellybean with instruc-
tions to consume the jellybeans based on the instructions
provided (Table 1 for the regimen). Once the one-week
exercise was over, the students were again asked to com-
plete an online questionnaire consisting of the KCES, an
assessment of their difficulty managing the regimen,
a question asking if the student required a medication
compliance aid (eg, pill box, phone alerts), and several
open-ended questions (Appendix 1). Students were ex-
cluded if there was no pre- or post-activity questionnaire
recorded. A few questionnaires had a question that was
not answered, and those students were excluded from the
total KCES and individual item (for that item they left
blank) analyses. Students served as their own control and
demographic information was analyzed using descrip-
tive statistics. Total test scores between pre- and post-
simulation KCES were analyzed by paired t-tests, and
individual item differences were analyzed by Wilcoxon
matched-pairs signed-rank test.

Open-ended responses were evaluated for themes of
empathy and quality of life impact and were sorted ac-
cordingly. One question asked specifically about an in-
crease in the individual student’s perception of their own
empathy. However, the authors deemed the question

Table 1. Jellybean Polypharmacy Simulation Exercise (JPSE) Regimen

“Medication” Directions

Orange Jellybean Contin Take 1 orange jellybean by mouth every 12 hours.

Green Jellybean-nitrate Take 1 green jellybean by mouth three times a day at 8 a.m., noon and 4 p.m.
(**Do not take later than 4 p.m. to ensure a green jellybean-free interval.**)

Yellow Jellybean-zine Take 1 yellow jellybean by mouth every 8 hours.

Purple Jellybean-dronate Take 1 purple jellybean by mouth each morning 30 minutes before eating, with
a full 8-ounce glass of water. Do not lie down for 30 minutes after taking this
jellybean.

Black Jellybean-alexin Take 1 black jellybean by mouth every 6 hours until gone.

Brown Jellybean-astatin Take 1 brown jellybean by mouth at bedtime.
(**Separate administration from orange jellybean by at least 2 hours.**)

Red Jellybean-alol Take 1 red jellybean by mouth twice daily.

White Jellybean-azole Take 1 white jellybean by mouth 15 minutes before each meal.
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“Were there any ‘medicines’ you opted not to take?Why?
How would you feel if a patient told you they weren’t
taking that ‘type’ of medicine?” to be a better judge of
empathy given its non-leading language, and was there-
fore used to discern whether empathic language was used
in problem solving for future patientswith polypharmacy.
Each open-ended response was categorized as “empathy”
or “no empathy” by each of the four authors. This question
also informed the investigators regarding the students’
adherence to the regimen. Each open-ended response
was also reviewed for whether their adherence (or lack
thereof) was intentional (eg, chose not to take a dose) or
unintentional (eg, forgotten dose,missed a reminder). The
question “How did this regimen impact your quality of
life?” was assessed on how the regimen affected the qual-
ity of life of the student, and all open-ended responses
were reviewed for the student’s assessment of positive
or negative impact. All open-ended responses were cate-
gorized as appropriate for that particular question by each
author individually. For those categorizationswhichwere
discordant, the authors met to discuss each discordant
response and came to consensus. When a response to an
open-ended questionwas truly unclear, theyweremarked
as such in the results.

This study was exempt from formal IRB review by
the Texas Tech University Health Sciences Center IRB.

RESULTS
There were 152 P3 students enrolled in the Special

Populations course, and 146 completed pre- and post-
activity KCES questionnaires, which were used for anal-
ysis. The baseline characteristics for these subjects, as
obtained via survey at the same time as the initial KCES
administration, canbe found inTable 2.Six students did not

complete one or more of the required elements (ie, pick-
ing up “prescriptions,” etc.) and were excluded from the
analysis. There were 12 missing values, nine at pre- and
three at post-activity, each one belonging to a different
student. Since the missing-data pattern was determined at
random, there were unbalanced sample sizes in medians
and interquartile ranges, but paired tests for each item
(data not shown) were conducted.

The paired t-test revealed a significant increase in
empathy with a low to moderate effect size

(-4.29; p,.001; d50.35). The open-ended com-
ments supported this conclusion.

Responses to the “difficulty” question showed that
students underestimated the difficulty of the regimen,
however median scores still denoted the perceived diffi-
culty of the regimen was high. The post-exercise data
(median51, 25th51, 7552) was statistically significant
compared to the pre-data (median52, 25th52, 75th53),
with z58.45 and p,.001.

The qualitative portion of the JPSE questionnaire
consisted of free-text questions focusing on empathy
and quality of life. For the prompt “Were there any ‘med-
icines’ you opted not to take? Why? How would you feel
if a patient told you they weren’t taking that ‘type’ of
medicine?,” 43 learners (29.4%) expressed language con-
sistent with empathy for patients managing a polyphar-
macy regimen whereas 55 (37.7%) did not express an
element of empathy oneway or the other in their response,
and 11 learners (7.5%) showed a lack of empathy in their
response. Nineteen learners (13%) provided no answer,
and 17 (11.6%) provided answers that were inconclusive
regarding a change in empathy for the learner. Examples
of statements classified as having empathy included: “If I
had a patient who [wasn’t] taking the medication because
it tastes bad, I would understand what the patient is going
through and probably find an alternative or flavoring
agent tomake it better,” “It was extremely difficult to take
the black jellybean, since it had to be administered 4 times
a day. If I woke up too late or I went to bed too early, I
wouldmiss taking the black jellybean. If a patient told me
they weren’t taking this type of medicine, I could under-
standwhy, and Iwould try toworkwith the patient and the
patient’s health care provider to create a plan, so that the
patient is optimizing medication use without compromis-
ing the patient’s medication regimen.”

Of the 11 responses which were characterized as
having no empathy, the responses were frequently noted
to be paternalistic in nature: “If a patient told me they
weren’t taking a particular medication, I would ask
why. Depending on the answer, I would suggest an alter-
nate medication, counsel them on the risks, or tell them to
have a nice day,”

Table 2. Baseline Demographics of P3 Students Taking the
JPSE

N (%)

Gender
Male 61 (41.8)
Female 83 (56.9)
Prefer Not to Answer 2 (1.4)

Age Range
18-22 4 (2.7)
23-25 75 (51.4)
26-27 24 (16.4)
28-30 23 (15.8)
31-49 13 (8.9)
$50 2 (1.4)
Prefer Not to Answer 5 (3.4)

Abbreviations: JPSE5Jellybean Polypharmacy Simulation Exercise
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“I didn’t like the black ones because they tasted bad. I
would not be okay with my patient doing that.”

Regarding a student’s ability to adhere to the regi-
men, two students adhered to the entire regimen, while
143 students did not adhere. Intentional non-adherence,
seen in 71 students, was often because of unpleasant taste
or inconvenient dosing times. Twenty-nine reported un-
intentional non-adherence primarily due to missing
a dose, and for 43 students, the intentionality of the
non-adherence was unclear.

Quality of life was stated to have been affected neg-
atively by 112 students, not affected at all in 28 students
and no answer was provided by five. No participants re-
ported an improvement in quality of lifewith the regimen.
For those reporting a negative impact, reasons included
added stress, inconvenience of rearranging their schedule
and feeling tied to the regimen.

DISCUSSION
This study showed that using JPSE was associated

with an increase in empathy of pharmacy learners based
on a validated empathy instrument. While baseline em-
pathy was high, this simulation activity had a positive
effect on overall empathy and open-ended responses re-
flected personal growth in many respondents.

Medication adherence is fundamentally a patient be-
havior and not a health professional behavior, yet there is
a desire among health professionals to influence medica-
tion adherence as health outcomes are directly influenced
by this behavior. For this reason, there is, perhaps, the
potential for the health professional’s attitudes and behav-
iors to be paternalistic when approaching this concept.
The accepted language may have progressed from the
use of the word “compliance” to “adherence” but have
attitudes necessarily followed?

There is increased interest in the ability of phar-
macy curricula to evaluate attitudes and behaviors
among learners. In Standard 3 of the 2016 ACPE accred-
itation standards for doctor of pharmacy programs, a part
of the focus is the ability of the program to impart atti-
tudes, behaviors, and abilities to recognize social deter-
minants of health, identify problems, and represent the
patient’s best interests.17 Some of the language included
in the suggested learning outcomes that can demonstrate
these abilities include identifying problems, anticipat-
ing positive and negative outcomes by reviewing as-
sumptions and unintended consequences, empowering
patients to take responsibility for and control of their
health, assisting patients navigating the complex health
care system, establishing a climate of shared values and
mutual respect necessary to meet patient care needs,

incorporating patient’s beliefs and practices into health
and wellness care plans, and demonstrating empathy
(Table 3).

Active learning exercises that simulate the experi-
ence of interacting with an aspect of health care delivery
in the patient role can be powerful for fulfilling many of
the above examples. The simulation experience itself
presents learning pearls that might not otherwise be ap-
preciated, and the question/answer or reflection compo-
nent captures the impact this experience had on the
learner.

This research is not without its limitations and les-
sons learned. This exercise was performed within the
confines of a single health profession at a single institu-
tion. The increase in empathy was only seen in the phar-
macy students who took the JPSE. Baseline empathy
was already high in this cohort of pharmacy learners, so
one might question the degree to which an educational
exercise will significantly alter this. Despite this in-
creased high baseline empathy, the KCES was able to
distinguish the extent to which the JPSE was able to in-
crease empathy. The KCES did show a statistically sig-
nificant difference, and the entirety of the open-ended
responses showed personal growth in quite a few partic-
ipants (data not shown). Given the JPSE only used oral
dosage forms, the JPSE may not assist in empathy for
those who are struggling with parenteral medication ad-
herence. It was not possible to control for those students
who already take medications at baseline. And, the po-
tential exists that students provided answers to the ques-
tions they thought were what the instructors wanted to
hear, and there were several students whose responses
to some of the open-ended questions did not show empa-
thy. However, students were assured their responses
wouldn’t be graded – only their participation in all ele-
ments (ie, questionnaires, picking up prescriptions) of
the exercise. The authors attempted to minimize this by
balancing the course credit associated with the activity.
However, for future iterations of this activity, the authors
will keep each student’s open-ended responses aligned
with their KCES responses to discern how frequently
a student’s comments are discordant with their KCES re-
sponses. Regarding lessons learned, the open-ended re-
flection brought to light a few items to bemindful of when
the exercise is run. First, candy is not medicine. There-
fore, students were cautioned within the orientation ma-
terials that this could be an issue, especially as it relates
to children being present during dosing. A few students
with children did note they had a hard time taking doses
while in the presence of their children, given they did not
want their children to feel that candy was medicine. This
was problematic given the “medicine” was dispensed in
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a prescription vial. For future iterations of the course, zip
top bags as replacements for the prescription vials for
those students with children or who foresee this being
a problem will be used. This activity can be workload-
heavy prior to the exercise, depending on the size of the
class. The filling of the prescriptions was time- and labor-
intensive, filling over 1200 “prescriptions” took about 3
hours with 10 volunteers.

CONCLUSION
Overall, the JPSE was a successful simulation exer-

cise in increasing empathy in pharmacy school students,
and the IPE implications of this exercise can be fodder for
future research.
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Appendix 1. Jellybean Polypharmacy Simulation Exercise: Short-Answer Questions

Were there any “medicines” you opted not to take?Why?Howwould you feel if a patient told you theyweren’t taking that “type”
of medicine?
What did you find was the hardest thing about managing your regimen? What was the easiest thing?
How did this regimen impact your quality of life?
Overall, did you find value in your own empathy toward patients with multi-drug, multi-daily dosing medication regimens?

Pre- and Post-JPSE Exercise Kiersma-Chen Empathy Scale Results

Pre-Exercise KCES Post-Exercise KCES

Item n Median (p25, p75) n Median (p25, p75) z p

It is necessary for a health care practitioner to be
able to comprehend someone else’s experiences.

146 6 (6, 7) 146 7 (6, 7) -5.00 ,.001

I am able to express my understanding of
someone’s feelings.

146 6 (5, 6) 146 6 (5, 6) -3.20 .001

I am able to comprehend someone else’s experiences. 146 6 (5, 6) 145 6 (5, 6) -2.65 .008

R I will not allow myself to be influenced by
someone’s feelings when determining the best
treatment.

146 3 (2, 4) 145 4 (2, 5) -4.88 ,.001

It is necessary for a health care practitioner to be
able to express an understanding of someone’s
feelings.

146 6 (6, 7) 146 6 (6, 7) -2.62 .008

It is necessary for a health care practitioner to be
able to value someone else’s point of view.

146 7 (6, 7) 146 7 (6, 7) -0.86 .39

I believe that caring is essential to building a
strong relationship with patients.

144 7 (6, 7) 146 7 (6, 7) 0.99 .32

I am able to view the world from another person’s
perspective.

145 5 (5, 6) 146 6 (5, 6) -2.97 .003

R Considering someone’s feelings is not necessary to
provide patient-centered care.

145 5 (5, 6) 145 5 (5, 6) -0.24 .81

I am able to value someone else’s point of view. 146 6 (6, 6) 146 6 (6, 6) -0.77 .44

R I have difficulty identifying with someone else’s
feelings.

144 5 (4, 5) 146 5 (4, 5) -0.14 .89

To build a strong relationship with patients, it is
essential for a health care practitioner to be
caring.

146 6 (6, 7) 146 6 (6, 7) -0.86 .39

It is necessary for a health care practitioner to
identify with someone else’s feelings.

145 6 (6, 7) 146 6 (6, 7) -2.67 .008

(Continued)
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(Continued )

Pre-Exercise KCES Post-Exercise KCES

Item n Median (p25, p75) n Median (p25, p75) z p

It is necessary for a health care practitioner to be
able to view the world from another person’s
perspective.

145 6 (5, 7) 146 6 (6, 7) -2.33 .019

R A health care practitioner should not be influenced
by someone’s feelings when determining best
treatment.

145 4 (2, 4) 146 4 (2, 5) -3.29 .001

Abbreviations: R5Reverse-scored, JPSE5Jellybean Polypharmacy Simulation Exercise
p25, p75525

th and 75th percentiles
p-value was calculated using Wilcoxon matched-pairs signed rank test
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