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Objective. To implement a simulation-based educational experience focused on medical emergencies
in an ambulatory pharmacy setting.

Design. Second-year student pharmacists were assigned randomly to groups and played the role of
pharmacists in a community pharmacy setting in which a simulated patient experienced 1 of 5 emer-
gency scenarios: medication-related allergic reaction, acute asthma attack, hypoglycemia, myocardial
infarction, and stroke. The students were expected to use patient assessment techniques to determine
which emergency the simulated patient was experiencing and the appropriate intervention. Following
each simulation, a debriefing session was conducted.

Assessment. Eighty-two student pharmacists completed the simulation activity. Ninety-three percent
of student groups correctly identified the emergency. A post-activity survey instrument was adminis-
tered, and 83% of responders indicated this activity was effective or very effective.

Conclusion. Simulation of emergencies seen in an ambulatory pharmacy setting allowed students to
assert knowledge, practice communication skills, apply assessment techniques, and work as a team in

a low-risk environment.
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INTRODUCTION

The majority of pharmacists will work in an ambula-
tory pharmacy setting at some point in their careers' and
thus may encounter a patient having a medical emergency.
As future practitioners, student pharmacists also should
be prepared to handle emergencies they may encounter
when completing advanced pharmacy practice experi-
ences (APPEs) in ambulatory settings. Yet, 116 pharmacy
residency candidates stated in onsite interviews that they
felt least prepared to handle medical emergencies com-
pared to other areas of pharmacy practice.” Human patient
simulation is one approach to training student pharma-
cists how to respond to medical emergencies in an ambu-
latory pharmacy environment. The Accreditation Council
for Pharmacy Education (ACPE) has approved the use of
simulation to satisfy up to 20% (eg, 60 of the 300-hour
requirement) for introductory pharmacy practice experi-
ences (IPPEs).>* Thus, human patient simulation could
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become a more common methodology for providing
meaningful patient-focused learning experiences where
students can encounter real world patient care scenarios
without compromising the care of live patients.

Human patient simulation is used in such medical fields
as anesthesiology, critical care, pediatrics, emergency med-
icine, surgery, trauma, cardiology, nursing, and dentistry.”°
Pharmacy education also has adopted human patient simu-
lation as a teaching tool.” Basic and complex evaluation
and management skills, such as blood pressure assessment,
intravenous line insertion, and medication administration,
can be taught with simulation. Because simulation scenar-
ios usually are driven by specific patient cases, simulation
challenges students to think critically when caring for a
patient with a complex medical condition.'® Education with
high-fidelity simulators allows educators to provide imme-
diate feedback on student performance with the opportunity
for remediation or continued practice until the student per-
forms the task/skill correctly, a controlled environment for
students to practice without adverse consequence to their
actions, and a variety of realistic experiences permitting
students to be exposed to high consequence, low occurrence
events like medical emergencies.''
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For medical emergencies, human patient simulation
has been used to train medical professionals in advanced
cardiac life support (ACLS), basic life support (BLS), and
patient assessment, including vital signs measurement.” '
In ACLS and BLS scenarios, student pharmacists are placed
in a high stress situation where they must apply information
previously presented in course lectures. In this environment,
students test their knowledge in a safe, learner-centered
setting, and have the opportunity to correct deficiencies
prior to any real-world experiences.'® To our knowledge,
other than BLS training, simulation of medical emergencies
in an ambulatory pharmacy setting has not been docu-
mented. When a patient has an emergency in an ambulatory
setting, even if it is a rare occurrence, student pharmacists
must be prepared to respond.

Our program has integrated human patient simulation
using a high fidelity manikin into the pharmacy curriculum
in the Applied Patient Care course series since 2007. First-
year student pharmacists use the manikin to learn about
basic physical assessment skills including vital signs,
and various heart and lung sounds. During the third year
in the curriculum, student pharmacists frequently work
with the simulator to experience responding to a wide
variety of inpatient issues including Clostridium difficile
disease, community-acquired pneumonia, and acute cor-
onary syndrome, as well as code team training. An elec-
tive in emergency preparedness also is offered in which
student pharmacists have the opportunity to work through
a cyanide toxicity case.'® To expand the use of simulation
beyond teaching physical assessment skills and acute pa-
tient care, an ambulatory pharmacy simulation scenario
was developed for second-year students. The simulation
scenario was included in the Applied Patient Care III
course: Medication Therapy Management. The purpose
of'this project was to describe and assess the use of human
patient simulation to teach management of a variety of
medical emergencies that could occur in an ambulatory
pharmacy setting.

DESIGN

The “Emergencies in the Ambulatory Pharmacy” pa-
tient case scenario was developed at an appropriate diffi-
culty level for second-year doctor of pharmacy (PharmD)
students. Student pharmacists were expected to use com-
munication and patient assessment skills, and apply rele-
vant content learned from previous coursework on the Top
200 Drugs, pharmacology, and pharmacotherapy to care
for a simulated patient appropriately. All of the disease
states included in the scenario had been presented to the
student pharmacists as part of lectures in various courses
in the first- and second-year curriculum prior to the emer-
gencies simulation laboratory. Specific learning objec-

tives identified for this simulation scenario were based
on Bloom’s taxonomy of learning (Table 1)."°

Prior to participating in the scenario, student pharma-
cists received a laboratory overview that provided them
with learning objectives and relevant required readings,
which included information on assessment and manage-
ment of specific emergencies (Table 2).'2! Additionally,
students were instructed to bring the following supplies to
the simulation: stethoscope, blood pressure cuff, and pen-
cil. Students also were told to be able to identify correctly
and implement the appropriate intervention for the follow-
ing emergencies: acute chest pain, allergy, asthma, hypogly-
cemia, and stroke. SimMan (Laerdal Medical Corporation,
Wappingers Falls, NY), an advanced patient simulator with
realistic anatomy and clinical capability was used for the
scenario.

Simulation

Prior to the simulation, students were assigned to pre-
selected groups of 3. Their patient’s emergency condition
also was assigned randomly but students remained blinded
to the condition. One faculty facilitator was assigned to each
group. Facilitator responsibilities included observing the
scenario, evaluating group performance, and leading the
debriefing session.

The Applied Patient Care laboratory was set up to
simulate a community pharmacy setting, and included a
pharmacy counter, prescription and nonprescription med-
ications, prescriptions ready to be picked up, and a com-
puter with prescription profile information. As the students
entered the setting, they randomly were assigned the roles
of counseling pharmacist, pharmacist checking refills at
the end of his/her shift, and pharmacist just starting his/her

Table 1. Student Achievement of Learning Objectives for
Emergencies Included in the Ambulatory Pharmacy Human
Patient Simulation Activity (N = 82)

Students
Achieving
Objective Objective (%)
Correctly assess patient by identifying the 76 (92.7)
emergency condition in a timely manner
Implement emergency procedure as 73 (89)
outlined in the required reading
assignments
Correctly utilize the contents of the 73 (89)
patient’s prescription and OTC medications
Administer appropriate intervention/treatment 73 (89)
for the specific patient
Provide patient with appropriate follow-up 82 (100)

instructions or referral
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Table 2. Required Reading List in Preparation for the
Emergencies in the Ambulatory Pharmacy Human Patient
Simulation Activity

m Nunn TJ. “Developing a Medical Emergency
Protocol.”!®

m Dipiro JT, Talbert RL, Yee GC, et al. “Early
Pharmacotherapy for STE ACS.”"”

m Dipiro JT, Talbert RL, Yee GC, et al, “Clinical
Presentation of Stroke.”'®

m Dipiro JT, Talbert RL, Yee GC, et al. “Clinical
Presentation: Severe Acute Asthma.”'’

m Dipiro JT, Talbert RL, Yee GC, et al. “Clinical
Manifestations of Allergic and Allergic-Like Reactions:
Anaphylaxis.”?°

m American Diabetes Association. “Hypoglycemia
(low blood glucose)””?!

shift at the pharmacy. The counseling pharmacist was
instructed to be the initial contact for the patient. The other
2 group members were instructed to assist as needed.

The simulated patient, Mr. Samuel Adams, a 55-year
old white male, was dropped off at the community phar-
macy to pick up his refills. He was seated in a wheel chair.
Mr. Adams was allergic to penicillin (rash) and bee stings
(anaphylaxis). His past medical history included hyper-
tension, diabetes, and asthma. His medication profile is
shown in Table 3. Each scenario began the same way with
Mr. Adams at the counter speaking with the student phar-
macist about how to correctly use an inhaler. As the student
pharmacist counseled Mr. Adams he began complaining of
not feeling well, at which point, the student pharmacists
evaluated Mr. Adams’ condition. The students clarified his
acute symptoms, which varied depending on the assigned
emergency; reviewed his current medications, medical con-

ditions, allergies, and past medical history; and conducted
a relevant physical assessment which included monitoring
of blood pressure, pulse, respirations, lung sounds, and
blood glucose. From this evaluation, the student pharma-
cists determined the type and severity of the medical
emergency. Once identified, it became their responsibil-
ity to implement the appropriate intervention. Appropriate
interventions varied depending on the patient’s condition,
but could include administering the patient’s own medi-
cations, calling for emergency services, and/or monitor-
ing the patient until emergency responders arrived on the
scene. In addition to addressing Mr. Adams’ acute emer-
gency, when appropriate, the student pharmacists pro-
vided the patient with follow-up information for referral
or education. Each group spent 15 to 20 minutes actively
engaged in the scenario. At the end of the scenario, the
group moved to a conference room for the debriefing
session.

Debriefing

During debriefing, student pharmacists were asked to
reflect on their individual roles and performances, evaluate
the effectiveness of the team, review the learning objec-
tives, and discuss the clinical points of the case. The sim-
ulation was graded as a pass or remediate activity. Based
on the stated learning objectives for the scenario, student
groups were expected to demonstrate competency in 2
areas: (1) correctly identify the emergency, and (2) initiate
appropriate medical treatment for the patient. If a group did
not demonstrate competency in both areas, the entire group
was required to participate in another scenario where they
experienced a different emergency condition. Following
the debriefing session, students moved to another location
and wrote independent subjective, objective, assessment,

Table 3. Simulated Patient Samuel Adams’ Current Medication List

Medication Dose Directions

Nitro Tabs # 0.4 mg Dissolve 1 tab under tongue, may repeat twice
EpiPen ? 0.3 mg Inject 1 dose in case of an anaphylactic reaction
Glucagon kit * 1 mg Inject contents of vial to treat severe low blood sugar
Hydrochlorothiazide 25 mg 1 po Qam

Plavix 75 mg 1 po Qam

Lovastatin 40 mg 1 po Qhs

Asprin ? 81 mg 1 po Qam

Ventolin inhaler ? 1-2 puffs Q4-6 hours prn shortness of breath
Metformin ER 750 mg 1 po BID

Humalog * 100 U/mL Inject 5-10 units subcutaneously with every meal
Amoxicillin 500 mg 4 capsules po 1 hour prior to dental procedure
Glucose tablets * 10 gm As needed for low blood glucose
Diphenhydramine * 25 mg 1-2 tablets as needed for itching

Luna Bar ?

OTC item per patients request

# Medication was prepared for pick-up to use during the simulation.
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and plan (SOAP) notes to document the incident. The time
limit to complete the SOAP note was 30 minutes.

All simulation activities were assessed by the same
4 faculty members during 2 days of laboratory sessions. A
fourth-year student pharmacist functioned as the simulation
technician for all groups to maintain consistency and de-
crease the variability of the students’ experiences. One week
prior to the laboratory session, the faculty facilitators were
provided with the debriefing key/grading rubric and case
scenarios. The key/grading rubric’s content was previously
validated by community pharmacists and educators. To de-
crease variations in grading, each faculty facilitator partici-
pated in a mock scenario with other faculty facilitators. In
addition, each faculty facilitator observed a scenario and
debriefing conducted by an experienced faculty member
prior to independently monitoring and grading student sim-
ulations. A new student team started a scenario every 20
minutes. Each facilitator monitored a scenario (20 minutes),
conducted the debriefing (20 minutes), and then took a break
(40 minutes) to complete grading and prepare for the next
group. The educational protocol was reviewed by the Uni-
versity Institutional Review Board and determined to be
exempt from further review.

EVALUATION AND ASSESSMENT

Eighty-two student pharmacists completed the simu-
lation, debriefing, and SOAP note activities. Table 1
shows the rates at which each learning objective was
achieved. The emergency was correctly identified by 25
of 27 groups (93%). The mean time to correctly identify
the emergency was shortest for the allergic reaction emer-
gency and longest for the stroke emergency (Table 4).
One group indicated that the patient was having a stroke
when he reported symptoms of acute chest pain. Another
group initially assessed the patient as having a stroke, but
then changed the assessment to acute chest pain, which
was the correct condition.

Table 4. Mean Time for Groups to Correctly Identify Each
Emergency Condition (N = 25)

Mean Time No. of

to Correctly Identify Groups
Emergency the Emergency, With This
Condition min:sec Scenario
Acute chest pain 3:06 41
Allergic reaction 2:40 5
Asthma exacerbation 3:16 6
Hypoglycemia 3:48 5
Stroke 4:41 5

* The student group that did not correctly identify this emergency
was not included in the calculation of mean time to identify the
emergency.

When administering treatment, 24 of 27 groups
(89%) managed the patient appropriately. Appropriate
treatment consisted of a timely assessment according to
the patient’s signs and symptoms, and administration of
treatment or patient referral based on current guidelines.
Two of the groups initiated/recommended the wrong treat-
ment for the patient due to an inaccurate assessment (stroke
and acute chest pain scenarios). One group correctly iden-
tified acute chest pain, but did not treat the patient accord-
ing to current guidelines outlined in the required readings.
Seventy-one of the students (87%) completed a competent
SOAP note. Of the 11 students who did not reach compe-
tency with the SOAP note, 2 were in groups that also were
required to remediate the simulation.

In the week following the simulation scenario, an
anonymous post-laboratory survey instrument was ad-
ministered to students to obtain feedback about learning
through human patient simulation. Of 82 students, 41
survey instruments were returned for a 50% response rate.
The survey instrument included the following items: (1)
indicate 1 important skill and/or concept that you learned
from the Emergencies in the Ambulatory Pharmacy hu-
man patient simulation laboratory; (2) indicate how we
can make the Emergencies in the Ambulatory Pharmacy
human patient simulation laboratory better in the future;
(3) rate the Emergencies in the Ambulatory Pharmacy
laboratory and indicate the degree to which you feel this
laboratory helped you apply the information.

For item 1 on the survey instrument, 42 responses
were collected. The comments were categorized into 5
separate themes: knowledge, teamwork, patient assess-
ment, importance of remaining calm, and other. The skill
or concept that was most commonly cited was the use of
patient assessment skills (33%), followed by knowledge
(21%), the importance of remaining calm (20%), other
(16.5%), and teamwork (9.5%). Results of survey item
3 demonstrated that a majority of the survey respondents
found the laboratory to be effective (51.2%) and very
effective (31.7%), while only 2.4% of the students sur-
veyed found the laboratory to be not effective. Recorded
comments reflected that “the lab simulated a real-life
situation and was a great opportunity to learn,” and that
“communication and teamwork” are integral to the pro-
cess of caring for patients.

DISCUSSION

The purpose of this activity was to use a human pa-
tient simulation to immerse student pharmacists in a sim-
ulated medical emergency in a community pharmacy
setting. Human patient simulation has been used to con-
duct patient care scenarios in inpatient and acute care
settings, and have primarily focused on cardiopulmonary
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resuscitation and BLS training.®*-'%'* Other health care
disciplines, such as dentistry and pediatrics, have devel-
oped training to prepare office personnel to handle med-
ical emergencies.'®*** To our knowledge, no pharmacy
education literature exists which reports on the use of
human patient simulation to prepare student pharma-
cists for potential medical emergencies in the ambulatory
pharmacy setting. This learning activity provided an op-
portunity for student pharmacists to apply their patient
assessment skills in a way that could not be measured
by written or multiple-choice examinations.

Because approximately 93% of the student groups
correctly identified the medical emergency, and 89% of
the student groups initiated the appropriate treatment, the
simulation was considered effective in meeting the stated
learning objectives. The 2 groups who remediated the
activity demonstrated competency during a second sce-
nario. Additionally, the high proportion of students
that individually completed the SOAP note correctly
indicated that the student pharmacists understood the
clinical scenario independent of input from their group
members.

In addition to allowing students to assess their ability
to apply knowledge, human patient simulation experi-
ences allow students to practice such patient care skills
as empathy and compassion. Fink’s taxonomy of signif-
icant learning emphasizes the importance of integrating
this human dimension and caring into academic educa-
tion.”> Fink’s taxonomy is an expansion of Bloom’s
taxonorny.15 Within Fink’s taxonomy, students are chal-
lenged to look beyond simply acquiring and applying
knowledge by also evaluating their roles in interacting
with patients and peers. Using human patient simulation
with a community-based simulated patient allowed stu-
dent pharmacists to experience the caring, compassion,
and ethical issues involved in patient care. Observing the
student pharmacists interact during the simulation indi-
cated that they considered Mr. Adams’ medical emer-
gency as something more than just a simple patient case
scenario. To make Mr. Adams comfortable, various tech-
niques were initiated independently by the student phar-
macists. For example, one student removed her laboratory
coat and placed it on Mr. Adams’ lap after Mr. Adams
complained of being cold. Because Mr. Adams was in
a wheelchair, many student pharmacists kneeled next to
him so they could be at eye level while talking with him.
Chairs were moved for students to sit next to Mr. Adams
to help calm him down. One student sat and held Mr.
Adams’ hand while waiting for emergency services to
arrive. In debriefing, the students acknowledged the com-
passion and caring that team members showed during the
simulation.

In the debriefing sessions, students reflected on the
simulation and on what areas they as a group or as individ-
uals could improve. Many different issues were identified:
(1) students recognized that they tended to develop ““tunnel
vision” with the initial assessment of the patient (if Mr.
Adams’ initial complaints seemed related to one of the
outlined emergencies, the students would hone in on that
specific issue prior to ruling out other possible causes); (2)
allergies were often not reviewed or questioned even if
allergy status was pertinent to the case; (3) in a few in-
stances, 911 was called before the patient was showing true
signs of distress (ie, the patient reported that he was itchy
and emergency services were requested); (4) in some sce-
narios, the cause of the medical emergency was not de-
termined so the patient was not educated on how to
prevent the same issue in the future. For example, a possible
cause of the patient’s hypoglycemia could have been a low
carbohydrate intake at breakfast with his insulin dose. Dur-
ing the debriefings, students were able to articulate the
importance of patient education along with proper treat-
ment of the medical emergency in the community setting.

During the debriefings, student pharmacists indicated
that they were unclear about which assigned roles were
expected to interact with the patient when he started
exhibiting concerning symptoms. Although we specified
that the counseling pharmacist would have the initial con-
tact with the patient, we did not tell the students who was
in charge of the patient assessment once it became appar-
ent there was a problem, as we wanted to see who would
step forward and take the lead. In real life, the specific
roles that pharmacists and other employees would have
in an emergency would not be predefined. The lack of pre-
defined leadership roles allowed us to see how the team
members assumed leadership in the simulation.

This simulation exercise could be translatable to other
institutions and settings. If a pharmacy program wanted to
incorporate a module covering the management of a med-
ical emergency in the ambulatory pharmacy setting, it
would be possible, even without a high fidelity simulator.
A standardized patient could replace the simulator and
would allow the participants to practice their verbal as-
sessment skills. The advantage of using a high fidelity
simulator is that students can use physical assessment
skills (blood pressure, pulse, respirations, lung sounds)
set to specific parameters to assess the emergency. Spe-
cial consideration should be given to legal limitations and
practice guidelines for participants’ roles during the sce-
nario. For example, within this scenario, according to
Washington State law, a pharmacist can assist a patient
in administering the patient’s own medications, but can-
not administer nonprescribed medications to the patient,
asthat would exceed the scope of practice for a pharmacist
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(could be considered prescribing by the Revised Code of
Washington, 18.64.011). In addition to being used in
a pharmacy setting, this emergencies in the ambulatory
setting scenario potentially could be useful for training
in nursing, medicine, dental, and physical/occupational
therapy settings, and in school systems (elementary
through postsecondary).

As with every new educational activity, adjustments
will be made in the future. During the simulations, the
voice responses from the simulator were sometimes
delayed, and in some instances the inflection or tone of
the voice response was inappropriate for the question. To
help resolve these issues, we will either reorganize our
prerecorded responses into a more user-friendly format or
have the simulation operator respond to questions live via
a microphone during the simulation.

CONCLUSION

Using human patient simulation to introduce an am-
bulatory pharmacy-based emergency scenario immersed
the student pharmacists in a stressful situation that chal-
lenged them in various ways. Throughout the experience
the students relied upon patient assessment techniques,
communication skills, therapeutic knowledge applica-
tion, and teamwork. During debriefing, the student phar-
macists determined where gaps in care and in their
individual and group performances occurred, and identi-
fied strategies for changing behaviors to improve care in
the future. ACPE allows colleges and schools of phar-
macy to use simulation for IPPEs when the simulation
experiences meet specific criteria. One guideline noted
that simulations are to be appropriate for high risk, low
occurrence medical situations such as cardiopulmonary
resuscitation, medical emergencies, and medication er-
rors.* The Emergencies in the Ambulatory Pharmacy sce-
nario is an example of the type of activity that should
qualify as appropriate for IPPE credit.
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