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Objective. To assess the effect of high-fidelity simulation on pharmacy students’ attitudes and per-
ceived competencies in providing end-of-life care in an interdisciplinary palliative care course.
Design. Thirty pharmacy students participated in a high-fidelity simulation of the 15 minutes before
and 15 minutes after the death of a patient with end-stage renal disease.
Assessment. Students completed the Attitudes Toward Death Survey and the End of Life Competency
Survey prior to and after experiencing the simulation.A reflections journal exercise was used to capture
post-simulation subjective reactions, and a course evaluation was used to assess students’ satisfaction
with the simulation experience. Students’ post-simulation attitudes toward death significantly im-
proved compared to pre-simulation attitudes and they felt significantly more competent to take care
of dying patients. Students were satisfied with this teaching method.
Conclusion. High-fidelity simulation is an innovative way to challenge pharmacy students’ attitudes
and help them with knowledge acquisition about end-of-life care.
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INTRODUCTION
The Accreditation Council for Pharmacy Education’s

standards and guidelines address the concept of educating
future pharmacists to be competent and valuable members
of the interprofessional team.1 These standards guide phar-
macy faculty members to use novel and effective educa-
tional methods such as simulations and case studies.

A high-fidelity simulator is a lifelikemannequin that
simulates most bodily functions and can be programmed
to speak, move, and have physiologic responses. Few
studies in the literature describe the effect of high-fidelity
simulation on learning outcomes in the area of end-of-life
care. Evidence-based approaches are needed to improve
pharmacy students’ skills, which are critical to their abil-
ity to provide optimal palliative care.

Interdisciplinary education also addresses the Insti-
tute of Medicine’s mandate for health professions educa-
tion aimed at teaching students to deliver patient-centered
care across the continuum of care (including end-of-life
care) using interdisciplinary approaches and evidence-
based practice.2 Traditionally, end-of-life care has not

been taught in health professions programs, yet practicing
health care professionals frequently encounter dying pa-
tients in a variety of settings.

High-fidelity simulations are not commonplacewithin
pharmacy education. A review of pharmacy literature
revealed a relative paucity of studies examining high-
fidelity simulation as a method of instruction. A search
of MEDLINE through September 1, 2010, was conducted
using the following terms: assessment, role playing, patient
simulation, active learning, and pharmacy student.

Only 3 studies were found that used this innovative
learning technique and they included some common ele-
ments.3-5 Mieure and colleagues used high-fidelity simu-
lation in addition to traditional classroom teachingmethods
to asses students’ perceived competency with advanced
cardiac life support4 Fernandez and colleagues used de-
briefing sessions and a pre- and post-simulation survey
to assess students’ attitudes toward a high-fidelity sim-
ulation experience.3 Students rated the relevance, real-
ism, and application of the simulation high as well as the
value of the debriefing. Over 90% said they would like
to participate in high-fidelity simulation in the future.
Seybert and colleagues used a standardized rubric and
a 4-question survey to assess pharmacy students’ com-
petence and attitudes before and after a simulation ex-
perience involving blood pressure assessment.5 The
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percentage of students who were able to obtain an accu-
rate blood pressure reading significantly improved from
pre- to post-simulation (21% vs. 97.6%).5 Pharmacy stu-
dents in all 3 studies reported that the simulation expe-
rience enhanced their learning and ability to care for
patients.

There have been several studies of the use of simu-
lation in nursing education.ANational League ofNursing
study (N 5 403), comparing paper/pencil case studies,
static manikins, and high-fidelity simulations indicated
that high-fidelity simulations provided more opportuni-
ties for problem solving and improved self-confidence in
students participating in postoperative care. Furthermore,
there were no significant differences in scores on a stan-
dardized national examination among the 3 groups. Smith-
Stoner described the use of simulation to introduce nursing
students to the “silver hour” (30 minutes before and after
death) to develop skills in death-related care.7

In a study by the National Council of State Boards of
Nursing, no significant differences were found in knowl-
edge, clinical performance, or self-confidence among 58
nursing students randomized to 1 of 3 groups in a critical
care course: simulation instruction only (30 hours), tradi-
tional clinical instruction only (30 hours), and simulation
plus clinical instruction (15 hours/15 hours).

Few studies have been published on the use of sim-
ulation to foster interdisciplinary collaboration.9 In one
study, participation of 14medical students and 68 nursing
students in amock code scenario followed by a debriefing
resulted in significant improvement in scores on collabo-
ration for both groups.9 In another study, 19 medical stu-
dents and 41 nursing students, were grouped into teams to
participate in either a high-fidelity simulation of a mock
code or a roundtable discussion of the same scenario. Both
groups of students agreed that the experience broadened
their understanding of interprofessional communication
skills and better defined their roles on a team. Addition-
ally, the high-fidelity simulation group reported signifi-
cantly more stress during the scenario.10

These previous studies on the use of simulation, spe-
cifically those related to pharmacy and nursing education,
guided the development of the current study. The purpose
of this study was to assess the effect of a high-fidelity
simulation end-of-life experience on pharmacy students’
attitudes and perceived competencies in care of the dying.
A second purpose was to evaluate the effectiveness of
high-fidelity simulation in fostering interdisciplinary
awareness and collaboration.

DESIGN
A mixed methods design was used to examine stu-

dents’ perceptions of a simulated death experience and its

effect on students’ attitudes regarding end of life and their
perceived competencies in providing end-of-life care.
This study was approved by the Institutional Review
Board at the University of the Incarnate Word, federally
designated as a Hispanic serving institution.

The simulation,which involved the death of a patient
with end-stage renal disease, focused on the 15 minutes
premortem and 15 minutes postmortem, and used a high-
fidelity simulator. Best practices were followed to design,
develop, implement, and evaluate the entire simulation
experience.11 According to Jeffries, aspects that should
be present in a simulation scenario include: having spe-
cific objective(s); indicating the level of fidelity for all
components, including problem-solving activities; as-
signing roles in the scenario; and providing debriefing
activities. Specific course objectives were written for the
simulation scenario, as well as a script for the various roles
that students would play during the scenario. Also, a
debriefing activity that included both verbal and written
components was designed.

Students enrolled in a 3-hour elective entitled Inter-
disciplinary Approaches to Palliative and End of Life
Care were eligible to participate in the simulation. The
palliative care elective course is offered only in the fall
semester so the simulations were conducted in fall 2009
(n 5 20) and fall 2010 (n 5 13). The course was taught
by faculty members from the school of nursing and the
school of pharmacy. Though open to both nursing and
pharmacy students, only pharmacy students elected to
take the course.

Prior to the simulation, students attended lectures in
their palliative care course that addressed social, spiritual,
medical, pharmacological, and physiological issues at the
time of death. Student-centered learning was encouraged
through pre-assigned readings. The students were also
provided with the objectives for the simulation experi-
ence and questions to answer to prepare them for the
simulation. Informed consent was obtained from all par-
ticipants. Study purpose and methods were disclosed to
the students and students were assured that participation
was voluntary. Students were not compensated in any
form for participating.

The exercise was conducted in a simulation labora-
tory in the school of nursing, where a highly realistic
simulated hospital environment was created for the sim-
ulation. A high-fidelity computer-controlled mannequin
with human-like features and physiologic functions
served as the patient. Participants followed the prewritten
scenario (Appendix 1) for the simulation. Students were
randomly divided into groups of 4 and each groupmember
was indiscriminately assigned a simulation role: observer,
pharmacist, or 1 of 2 of the patient’s family members. The
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roles of nurse, chaplain, and physician were played by
course faculty members.

The pharmacist role was played by a pharmacy
student who was expected to suggest other routes of ad-
ministration for medication if the patient was unable to
swallowor suggestmedicationsmore effective at relieving
the symptoms the patient was experiencing. The scenario
focused on the 30 minutes surrounding the patient’s death
and involved learners responding to and acting upon expe-
riences typically encountered during an actual end-of-life
event.

Immediately following the simulation, each student
was given 30 minutes of individual reflective journaling
time to focus on their perceptions and attitudes about the
experience. A debriefing was then held in which a trained
high-fidelity simulation facilitator, who was not directly
involved with the course, guided a self-discovery process
with the aim of reviewing the events that occurred, focus-
ing on things that could have been done differently or
more effectively, appropriate actions taken, and the roles
of the team members. This included review of the simu-
lation objectives provided to students before the scenario
(Table 1).

EVALUATION AND ASSESSMENT
Two self-administered survey instruments, a student

satisfaction questionnaire, and student comments from
reflections and debriefings were used for assessment.

The 2 survey instruments, the Attitudes Toward Death
Survey and the End of Life Competency Survey, were
administered before and after the simulation experience.

The Attitudes Toward Death Survey is a 28-item
questionnaire with responses based on a 5-point Likert
scale ranging from strongly agree (5) to strongly disagree
(1).12 The survey instrument is divided into 3 subscales
with one 10-item subscale measuring attitudes and the
other 2 subscales measuring problems in end-of-life care
and improvements needed in end-of-life education. Ques-
tions in the attitude subscale include “I am not comfort-
able caring for the dying patients” and “When a patient
dies, I feel something went wrong.” The responses to the
10 items in the first subscale are summed for an overall
score. A lower score indicates a more positive attitude.

The End of Life Competencies survey was devel-
oped as part of the End of Life Nursing Education Con-
sortium project.13 This tool consists of 6 items referring to
student demographic data and 14 items concerning per-
ceived competency, each with Likert-scale responses
ranging from not at all effective (1) to very effective (5).
Responses to the 14 questions were summed for an overall
score; a higher score indicates a higher self-perceived level
of competency. Questions include “How effective do you
believe you are in painmanagement?” and “How effective
do you believe you are in communication with terminally
ill patients?”

A student satisfaction questionnaire, established for
course evaluations at the university, was used to assess
student satisfaction with the course, faculty members,
teaching approaches, and other factors. The survey tool
consists of 12 standard questions regarding student satis-
faction, and 3 questions that were specific to the use of
simulation in the course. Responses were based on a Lik-
ert scale ranging from strongly disagree (1) to strongly
agree (5). Questions included in this questionnaire were
“the simulation scenarios used in this course resembled
real-life situations” and “the simulation allowedme to an-
alyze my own behavior and actions regarding symptom
management and end of life situations.” Finally, student
comments during the debriefing and from individual re-
flections were analyzed.

Quantitative data were analyzed using descriptive
statistics, and a paired t test was used to assess differences
in pre and post-simulation scores using IBM SPSS 19
(Chicago, IL). Qualitative data were analyzed for themes
and patterns among respondents. Although 33 pharmacy
students participated in the simulation, only 30 completed
the pre- and post-simulation survey tools (19 students in
fall 2009, 11 students in fall 2010). An independent sam-
ples t test was used to determine that there were no sig-
nificant differences between the 2009 and 2010 groups in

Table 1. Demographic Data of Pharmacy Students Who
Participated in a High-Fidelity Simulation Involving the Death
of a Patient With End-Stage Renal Disease, N 5 33

Characteristic
Group 2009,
No. (%)

Group 2010,
No. (%) P

Sex

Male 2 (11.8) 2 (15.4) 1.0a

Female 15 (88.2) 11 (84.6)

Race/ethnicity

Hispanic 12 (60.0) 4 (30.8) 0.16a

Non-Hispanic 8 (40.0) 9 (69.2)

Religion

Catholic 14 (73.7) 7 (53.8) 0.28a

Non-Catholic 5 (26.3) 6 (46.2)

Experience with death

Yes 1 (5.0) 3 (23.1) 0.28a

No 19 (95) 10 (76.9)

Attitudes, mean score 25.7 28.3 0.07b

Competencies, mean
score

16.8 15.7 0.64b

a As determined by Fisher’s Exact Test.
b As determined by t test.
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the pre-simulation mean scores in attitudes ( p5 0.07) or
competencies ( p5 0.64) or demographic characteristics
of age, gender, religion, or experience with death, indi-
cating the groups were equivalent at the beginning of the
study period. Because there were no significant differ-
ences in demographics or mean scores on pre-simulation
tests between the 2 groups, analysis proceeded as if par-
ticipants were from a single group. The demographic data
reflected a homogenous group with most participants be-
ing Hispanic, female, and Catholic (Table 1). All partic-
ipants were 21 to 40 years of age.

Mean pre- and post-simulation score differences in
attitudes toward death and end-of-life competencies were
analyzed using a paired t test. There was a significant de-
crease inmean attitude scores frompre-simulation (26.56
3.8) to post-simulation (24.06 5.9; p5 0.011) indicating
significant improvement in attitude towards death. Mean
scores on competency also showed significant changes
from pre-simulation (mean5 26.52, SD5 3.7616.56
6.5) to post-simulation (23.06 5.7 ; p, 0.001) indicating
significantly improved self-perceived competency in pro-
viding end-of-life care. The reliability coefficient for the
attitudes instrument was 0.75 and the reliability coefficient
for the competency instrument was 0.90.

In the debriefing, students stated that they found the
simulation to be realistic enough to provoke feelings of
difficulty in coping and memories of past death experi-
ences. Comments such as “It was difficult to find the right
words to say” and this “process was very intense” in-
dicated that students recognized active involvement in the
simulation scenario to the point of feeling distressed and
helpless. Finally, students remarked that the simulated
death experience should be used for health professionals
who had not themselves experienced a death to help them
prepare.

In the course evaluation, students reported high sat-
isfaction with the course in terms of overall teaching
methods (mean score 4.6 on a 5-point Likert scale with
5 being the highest satisfaction or agreement), realism in
the simulated scenario (4.3), and ability to analyze their
own behavior regarding end-of-life situations (4.4). They
reported that they had achieved course objectives having
to do with improved knowledge regarding pharmacologi-
cal and other approaches to symptom management, com-
munication about end-of-life issues, andoverall end-of-life
care.

Interdisciplinary collaborationwas themost difficult
area tomeasure because all of the studentswere pharmacy
students and the roles of patient care providers from other
disciplines were played by faculty members. Comments
in the reflections indicated an appreciation of the various
roles depicted in the scenario. For example, comments

about the nurse role included “provided valuable infor-
mation” and “was very supportive to the family”. Other
comments related to interdisciplinary roles described how
other health care professionals (chaplain, social worker,
nurse played by faculty members) were respectful of the
patient’s decision not to be resuscitated andwere sensitive
to the family’s needs. Also, students’ comments referred
more to how the simulation affected them on a personal
and family level, often using examples of previous death
experiences with family members, than its impact on
them as a future health care professional.

DISCUSSION
This study describes an innovative use of simulation

in the sensitive and often neglected area of death and
dying education. The findings suggest that the course,
including the simulation, achieved the desired outcomes.
The lack of end-of-life education for health professionals
has been well documented. In a literature search of end-
of-life education specifically for pharmacy students, only
3 articles were found.14-16 Simulation could enable the
discussion of death and dying, a subject that health pro-
fessions students may not encounter in their clinical prac-
tice experiences. Other factors that limit discussion of
death and dying are lack of comfort on the part of staff
or faculty members in letting students provide this spe-
cialized care to real patients and student discomfort with
or even fear of death-related experiences. However, while
nursing students in another study regarding end-of-life
care reported feelings of being overwhelmed, they also
indicated the value of including experiences focused spe-
cifically on death and dying in the nursing curriculum.7

In this study, use of a high-fidelity simulator pro-
vided an effective teaching strategy in presenting the
dying experience to a group of pharmacy students in a
palliative care course. Interestingly, the pharmacy stu-
dents did not desire to play the role of the pharmacist in
these simulations preferring instead to be a family mem-
ber or an observer. Though the reason for this hesitance is
unknown, this could possibly reflect the student pharma-
cist’s greater comfort level in a family member role than
as a practicing pharmacist. High-fidelity simulation could
also be used to teach other topics. The advantage of this
teaching strategy tool is that it not only can be used to
improve students’ knowledge and competence in an area,
but also to challenge preconceived attitudes that students
have regarding age, ethnicity, religion, and medical di-
agnoses. Another approachwould be to assign the roles of
other health care professionals to pharmacy students dur-
ing the simulation and have a discussion in the debriefing
of how the experience affected their perceptions of the
physician, nurse, chaplain, or social worker. This would
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force students to research these roles in advance so they
would know how to play the role, ie, their patient care
responsibilities.Unfortunately, all participants in this study
were pharmacy students and only 2 of the facultymembers
represented nursing, which limits the analysis of interdis-
ciplinary collaboration. However, faculty members mod-
eled roles of the chaplain, social worker, and nurse in the
scenario. Further research is needed to determine whether
students’ improved attitudes and competency are sustained
over time. Classes with other health professions students
are essential in fostering interdisciplinary collaboration.

Limitations of this study are the small, homogenous
sample, which makes it difficult to generalize results to
the general pharmacy student population. Additional data
from larger samples with more diverse student back-
grounds are needed. Further study of the effects of high-
fidelity simulation on the development of interdisciplinary
collaboration is necessary to explore this avenue of
research.

Also, while based on student reports at the time and
comments on the course evaluation the simulated death
experience was a compelling strategy, it was impossible
to separate out the effect of other elements of the course
on students’ learning of palliative care and end-of-life
issues. As a total experience, however, the course, includ-
ing simulation, significantly improved students’ attitudes
and perceived competencies. A short knowledge test be-
fore and after the course may have provided a more spe-
cificmeasure of knowledge acquisition regarding palliative
and end-of-life care through the simulation and overall
course experience.

CONCLUSION
High-fidelity simulation can be used effectively to

teach content in health professions programs. This learn-
ing tool can be used to teach basic skills and knowledge
and allow students to practice what they have learned in
a low-risk environment, and to challenge students’ atti-
tudes about situations. Although this study is about appli-
cation of high-fidelity simulation in end-of-life care, this
teaching tool could be used effectively to teach most con-
tent. As the emerging role of the pharmacist involves in-
teraction with the public and a variety of interdisciplinary
team members, realistic role play exercise using high-
fidelity simulation can provide a valuable opportunity
for pharmacy students to practice and learn this new role.
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Appendix 1. High-Fidelity Simulation Scenario of the Death of a Patient With End-Stage Renal Disease

PALLIATIVE CARE SCENARIO
(end of life issues, dying process)

Background Time allotted for pre-work: 45 minutes
Expected Simulation Run Time: 25 minutes
Simulation Location: Simulated Clinical Hospital Setting
Guided Reflection Time: 45 - 50 minutes
Debriefing Location: small classroom

PREWORK
(45 MINUTES)

Information Students
Need Prior to
Scenario:

1. Has been oriented to simulator
2. Understands learning objectives, guidelines & expectations for scenario
3. Has accomplished all pre-simulation requirements including prework
4. All participants understand their assigned roles
5. Has been given time frame expectations.

Simulation Learning
Objectives/ Expected
Outcomes:

1. Incorporates current evidence in planning and implementing care for the dying patient
and family.

2. Analyzes the pathophysiological, pharmacological, and developmental concepts unique
to the palliative/end of life patient as well as diagnostic and therapeutic modalities in the
planning and implementing of family-centered care.

3. Demonstrates professional behaviors during the simulation.
4. Shares perceptions regarding the dying experience in a group debriefing setting.
5. Applies an analytical approach to decision-making regarding end of life care.

Prework questions to
prepare students for
simulation

1. Describe the pathophysiology of chronic renal failure.
2. What factors may contribute to renal failure?
3. What are the clinical manifestations of complicated, end stage renal failure?
4. Discuss the actions, side effects, dosage, contraindications & implications of the

following medications in the palliative treatment of end stage renal failure and
associated symptoms: Roxanol for BT pain, discomfort, and shortness of breath, Ativan
prn restlessness, Ativan/Benadryl/Haldol (ABH) suppository prn terminal agitation;
Scopolamine patch, prn secretions, atropine ophthalmic gtts, sublingual, prn secretions,
Tylenol suppository 1 prn temp . 100; Albuterol nebulizer q 4 hours prn secretions.

5. Discuss psycho-social issues pertinent to the end stage disease process
6. Identify factors that should be addressed in discharge teaching.

Questions for students to prepare for experience:
1. Describe the ethical and legal issues of advanced directives with a medical power of

attorney in place.
2. Discuss the management of the dying patient in terms of symptom control, professional

behavior.
3. Discuss signs of impending death and their effects on patient, in terms of comfort care

needed, and family.
4. Discuss the key issues in the controversial issue of providing food and fluids during the

terminal stages.
5. Discuss how pain is identified and managed in the unresponsive or confused terminal

patient.
6. Discuss the rationale for use of such medications as Morphine (Roxanol), Ativan,

Haldol, Scopolamine in treatment of the terminal patient.
7. Discuss care that should be provided for the patient and family after death.

(Continued)
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Appendix 1. (Continued)

SIMULATED PATIENTS HISTORY

Name: John Henderson
Age: 45
Height: 71”
Religion: non reported
Allergies: NK Drug allergies, Lactose intolerant
Attending Physician/Team: Waters/Knight

Gender: M
Race: Caucasian
Weight: 205 pounds
Major Support: family
Immunizations: UTD, no pneumococcal vaccine

Primary Medical Diagnosis: End Stage renal disease
History of Present Illness: Has elected to discontinue
dialysis and has an Advanced Directive to that ef-
fect, and begin on palliative care which is available
at his local hospital, with a hospice service for at
home support when he can be discharged. He was to
be discharged yesterday, but began to have a fever,
so discharge is on hold. Blood cultures have thus
far been negative; but his electrolytes, and renal
markers are elevated. His last dialysis was 30 hours
ago, and over the last day he has developed depen-
dent edema, pulmonary symptoms and dyspnea, and
the fever. The family decided against going forward
with hospice at this time as they are worried about
managing the acute symptoms at home.

Past Medical History: Chronic renal disease secondary
to fibrocystic kidneys is post transplant for one kidney
from his son two years ago, and does not have another
available donor. The transplant was not completely
successful, and he has had subsequent renal failure
problems. After the failure of the transplant, he went
back on dialysis, but has been having complications
including bleeding and infection.

Surgeries/Procedures & Dates: Kidney transplant,
April, 2007; revision of arteriovenous shunt, December
2007

Social history: He is married with two children who live
out of state. His daughter is single, and travels on busi-
ness a couple of times a month; his son is married with
two small children. Both children have visited fre-
quently in the last year, and are at the bedside at this
time. The Advanced Directive includes the designation
of the wife, Ann, as medical power of attorney, and
also specifies a DNR status.

SCENARIO
(23-28 minutes)

Simulator Manikin/s Needed: iSTan
Props: chart with advanced directives attached; robe
for wife, hat and various other accessories provided
for children. Bath basin, thermometer

Equipment attached to manikin: IV saline lock,
ID band, allergy band

Equipment available during simulation: O2 per nasal
cannula, nebulizer set up
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