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Abstract

Nursing, medicine, and pharmacy students have limited opportunities during their
undergraduate programs to learn and practice together as an interprofessional team. This has
prompted faculty at Memorial University of Newfoundland to explore the use of high fidelity
simulated interprofessional education (HF-IPE) to help nursing, medicine, and pharmacy
students learn about their roles, develop communication and collaboration skills, and foster
teamwork. Research has shown that high fidelity simulated education can promote critical
thinking, engage learners, improve confidence, and enhance psychomotor skills; however,
there is limited data on the impact of HF-IPE on fostering teamwork. This technical report
describes one HF-IPE scenario designed to foster teamwork among senior undergraduate
nursing, medicine, and pharmacy students. The scenario is designed to promote an
understanding of the roles of nursing, medical, and pharmaceutical professionals in an
interprofessional team during the emergency management of an adult patient experiencing
acute anaphylaxis. Teamwork and communication skills are emphasized, and students are
provided with the opportunity to communicate and collaborate within an interprofessional
healthcare team.

Categories: Emergency Medicine, Medical Simulation
Keywords: high-fidelity simulation, interprofessional education, anaphylaxis, nursing, pharmacy,
medicine, undergraduate education

Introduction

Teamwork which involves learning with, from, and about one another is an important and
requisite skill that must be taught, supported, and nurtured in undergraduate health sciences
programs [1-4]. Currently, nursing, medicine, and pharmacy students have few opportunities to
practice interprofessional teamwork during their undergraduate education, and they often
enter the workforce with little or no experience in working with interprofessional healthcare
teams [5-6]. This has been further complicated by a lack of opportunities to practice teamwork
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behaviors in the clinical setting. These concerns have prompted educators and researchers to
search for appropriate and effective teaching and learning strategies to prepare senior students
for real-life situations as members of the healthcare team [7].

One effective teaching and learning strategy known to foster teamwork among undergraduate
health sciences students is simulated interprofessional education [8-9]. In particular, high
fidelity simulated interprofessional education (HF-IPE) has been shown to effectively promote
skill acquisition, enhance clinical judgment, and teach students about complex clinical
situations [10-14]. HF-IPE can provide an invaluable safety net for learning, allowing students
to acquire and develop critical-thinking and decision-making skills without exposing patients
or students to unnecessary risk [15-18].

The HF-IPE scenario discussed in this report is designed to create a safe learning environment
for undergraduate students to learn with and from one another while managing the care of an
adult patient experiencing acute anaphylaxis. This HF-IPE scenario was developed using the
Jeffries simulation framework for designing, implementing, and evaluating simulation
education. The Jeffries framework includes five major components: the simulation design,
learner outcomes, faculty role, student characteristics, and educational practices [19]. The
simulation design for this scenario is high fidelity, with learner outcomes including enhanced
knowledge of the roles of nursing, medical, and pharmaceutical professionals on the

team, improved attitudes towards teamwork, and the demonstration of teamwork behaviors
while caring for a patient experiencing anaphylaxis. The learning experience is student-
centered, while the faculty play the role of facilitator and observer. The educational practices
include building on students' previous knowledge and skills related to teamwork to create new
knowledge, behaviors, and skills.

The World Allergy Organization Guidelines for the assessment and management of anaphylaxis
are used to guide the simulation, thus creating an awareness of best practice protocols for
managing acute anaphylaxis, as well as an opportunity to foster teamwork among
undergraduate nursing, medicine, and pharmacy students [20].

Technical Report

There are three healthcare professional education faculties and schools at Memorial University
of Newfoundland: nursing, medicine, and pharmacy, all of which are dedicated to the
development of undergraduate and postgraduate students. However, currently, there are few
opportunities for these groups of undergraduate students to interact face to face as required
during common interprofessional activities. The purpose of implementing the HF-IPE scenario
described in this technical report is to provide undergraduate nursing, medical, and pharmacy
students with an opportunity to build on previous knowledge and skills by participating as
effective members of an interprofessional healthcare team during the management of an adult
patient experiencing acute anaphylaxis. This scenario is designed to be implemented within
any senior level clinical course. The purpose, learning objectives, scope of practice and
debriefing points for the scenario are outlined in Figure 1.
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Purpose To participate as an effective member of an interprofessional health care
team during the emergency management of an adult patient experiencing
acute anaphylaxis.

Learning Explain the role of nursing, medicine and pharmacy during the emergency

Objectives management of an adult patient experiencing anaphylaxis.

Communicate effectively with the interprofessional health care team.
Collaborate with the team to manage an adult patient experiencing
anaphylaxis.

Implement the professional guidelines for the emergency management of
an adult patient experiencing anaphylaxis including recognizing the
clinical criteria, and acute management.

Scope of Nursing; health and physical assessment, oxygen therapy, intramuscular

Practice injection of epinephrine, inserting an intravenous catheter, interpreting
laboratory and diagnostic tests (e.g. electrocardiogram, arterial blood
gases), calculating fluid challenges and basic cardiac life support (BCLS).
Medicine; history taking and physical assessment; medical treatment and
management of anaphylaxis, calculating fluid challenges and ordering
medications and interpreting and diagnosing findings from diagnostic and
laboratory tests (e.g. Computed Tomography, chest x-ray) and BCLS.
Pharmacy; patient medication assessment, knowledge of potential drug
interactions and side effects (e.g. beta-blockers and Epinephrine), drug
dosage calculations, recommend and dispense medications as ordered.

Debriefing ~ What was your role on the team?

Points Do you think the team provided good care? Why or why not?

Can you give examples of when the team communicated effectively?
Are there any examples of the team coordinating care?

Do you think the team collaborated on decisions?

Did the team follow the professional guidelines?

FIGURE 1: Anaphylaxis Teaching Plan

Inputs

1. Senior undergraduate nursing, medicine, and pharmacy students
2. Nursing, medicine, and pharmacy interprofessional educators

3. Adult female/male high fidelity human patient simulator (HPS) programmed to reflect the
five stages of the simulation: (1) baseline assessment, (2) early reaction, (3) anaphylaxis, (4)
recovery and (5) resolution

4.  Mock chart: a paper-based chart containing the patient's history and physical exam notes,
progress notes, nursing kardex, medication orders, physician orders, vital signs record,
medication administration record, laboratory and diagnostics tests, and anaphylaxis protocol

5. Equipment: cardiac monitor, pulse oximeter, Venturi mask, intravenous (IV) access,
nebulizer and face mask, intravenous fluids, IV set-up tray, mannequin make up for urticaria on
abdomen

Processes

The story board developed to guide the implementation of the simulation is divided into five
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phases: (1) baseline assessment, (2) early hypotensive reaction, (3) anaphylaxis, (4) recovery,
and (5) resolution (Figure 2). Each phase of the simulation includes a description of the
situation, assessment data, prompts, and possible actions. Further information for
programming the human patient simulator is also provided in the 'Story Board for
Programming the Human Patient Simulator' including vital signs and cardiac and respiratory
status (Figure 3).

Baseline Assessment
Team Meeting

Early Hypotensive Reaction

Team discusses a possible allergic reaction

Mrs. Jones is a 50-year-old woman admitted for to CT dye and the proposed medical

acute right-sided pleuritic chest pain. She just
arrived home from an overnight international
flight. She has a history of hypertension, angina
and diabetes (Type II). Medications are Ramipril,
Amlodipine, Metoprolol, Metformin and
Rosuvastatin. She is allergic to shellfish and wears
an allergy band. Received Intravenous (IV) fluids

treatment. Mrs. Jones is initially able to
answer simple questions but becomes more
confused. Face flushed, hives and urticarial
lesions present on trunk. Complaining of
feeling “itchy”. Mrs. Jones has shallow
rapid breathing with audible, expiratory
wheezes. Coarse rhonchi are heard in both

overnight. CT-PA finished 10 minutes ago. lower lobes. Electrocardiogram  (ECG)
Wheezing since the CT and now has pruritus and shows sinus tachycardia.
urticarial lesions on her abdomen. She is receiving HR 110, BP 90/70, RR 30, Sa0, 92%

0, 28% via Venturi Mask (VM) but the mask is Recognize Actions

not positioned properly. Oxygen saturation (SaO,) Allergic ASSSS§ -
is 94 % but she is less alert than on admission. Reaction Place in Trendelenburg position
Heart Rate (HR) 90, Blood Pressure (BP) 110/70, Possible Actions

Respiratory Rate (RR) 32, Oxygen Saturation Order Arterial Blood Gases (ABGs)
(Sa0,) 94%, Temperature (T) 37.7 Establish a 2™ intravenous access

Actions Administer 1-2 liters of 0.9% (isotonic)
Team Meeting saline rapidly with 5-10 mL/kg in the first
Chart Review 5-10 minutes

Review Anaphylaxis Protocol
Review Management

Reposition VM Initiate
Protocol
Recovery
Three to five minutes after Epinepherine, BP Anaphylaxis
remains low, tongue swollen and wheezing
continues. Team  discusses possible drug Administer Epinephrine IM
interactions. Vital signs slowly improving: HR 150, BP 80/60, RR 26,
HR 150, B/P 110/80, RR 32, Sa0,92% Administer | S20290%
“My tongue still feels a little swollen, Epinephrine
but I am not so itchy.” My lips feel swollen.
“I still feel a little short of breath.” Actions Jeel itchy all over.
’éCZI({"‘Y fluid bol Discuss plan
zn(algmueE u l:)(us Review ABGs (if ordered)
R -oseAgl(I;ep frlnde d Increase oxygen via facemask
eview § 1T ordere Administer 1* dose Epinephrine
Possible Actions
% Yo Diphenhydramine
% 2 Solu-Cortef
(S
.o,& d}&
8
O(V
Resolution

Mrs. Jones showing clinical improvement and the urticarial lesions are resolving.
“It is not as itchy and my tongue feels better”

BP 120/80, HR 95, RR 24, Sa0,94%

FIGURE 2: Story Board for Acute Anaphylaxis

VS - vital signs; HR - heart rate; BP - blood pressure; RR - respiratory rate; T - temperature; CT
- computed tomography; ECG - electrocardiogram; SaO2 - oxygen saturation; ABG - arterial
blood gas; IM - intramuscular; VM - Venturi mask, and IV - intravenous.

2018 MacDonald et al. Cureus 10(7): €2915. DOI 10.7759/cureus.2915 40f 8


https://assets.cureus.com/uploads/figure/file/37472/lightbox_018c28a0652811e8b93df7f64b3e25db-Figure-2---Storyboard-_Cureus_-_Final_-v2.png

Cureus

Vital Signs Prompts Interventions Possible
Outcomes
Baseline Assessment and Team Meeting (10 — 15 minutes)

HR 90 Point out red Team Meeting Risk assessed

BP 110/70 patches on Chart Review Plan developed

RR 32 abdomen Assess circulation, airway, Protocol reviewed

T37.7 Team should breathing, mental status, and Medications reviewed

Sa 0, 94% discuss possible skin Jordered

0, 28% via VM allergic reaction ~ Review emergency protocol Recognized beta-

Wheezing heard
in lower lobes

to contrast dye

Reposition VM

Review medication interactions

Early Hypotensive Reaction (10 — 15 minutes)

blockers can
effectEpinephrine

HR 110 “My stomach Assess patient Decide on care
BP 90/70 feels itch like my 2™ 1V and ABGs (if ordered), 2™ IV & ABGs
RR 30 allergy.” Fluid bolus & Epinepherine (if ordered)

Sa 0, 92% Trendelenburg position IV fluid bolus
Expiratory Face flushed, hives  Calculate & administer 1-2 administered
wheezes, shallow ~ and urticarial liters of 0.9% saline rapidly Called for help
rapid breathing, lesions presenton  jith 5-10 mL/kg in the first 5-

Coarse rhonchi

trunk.

10 minutes

Anaphylaxis (10 - 15 minutes)

HR 150, Increase O, 8 L/min Sa0, increasing
BP 80/60, “My lips feel Administer IM Epinephrine in ~ BP rising
RR 30 swollen.” the mid-anterolateral aspect of 1% dose Epinepehrine
Sa 0, 90% the thigh, 0.01 mg/kg to IV fluid bolus
3-5 minutes post “I feel itchy all ~ maximum does of 0.5 mg Review ABGs
Epinephrine over” IM Diphenhydramine & Solu-  Oxygen increased
Sa 0, 94% Cortef (if ordered)

Recovery (10 — 15 minutes)
HR 150 “My tongue still ~ Assess patient Continue fluid bolus
BP 110/80, feels a litle  Review IV fluids 2" Epipherine
RR 32 swollen, but I am 2" dose Epinephrine B/P slowly rising
Sa 0, 92% not so itchy.” Allergic reaction

Wheezing and
rhonchi reduced

Resolution (5 minutes)

resolving

BP 120/80 “I am not as Monitor patient's blood pressure, heart rate and
HR 95 itchy and my function, respiratory status and oxygenation. Must
RR 24 tongue feels adminster 2™ dose Epinepherine to resolve. ABGs
Sa 0,94% better.” reviewed if ordered

FIGURE 3: Story Board for Programming Human Patient

Simulator

VS - vital signs; HR - heart rate; BP - blood pressure; RR - respiratory rate; T - temperature; CT

- computed tomography; ECG - electrocardiogram; SaO2 - oxygen saturation; ABG - arterial
blood gas; IM - intramuscular; VM - Venturi mask, and IV - intravenous.

Discussion

Teamwork is an important and requisite skill that must be taught, supported, and nurtured in
nursing, medicine, and pharmacy undergraduate education programs. Although there are three
health professional education faculties and schools at Memorial University of Newfoundland,
nursing, medicine, and pharmacy, currently there are few opportunities for these groups of
undergraduate students to interact face-to-face during common interprofessional

activities. This is not unique to Memorial, and similar early introductions to teamwork and
communication at the undergraduate learners’ level are absent in other universities. This has
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led faculty at Memorial to develop a HF-IPE scenario to foster teamwork; however, barriers to
implementing this scenario exist, including common challenges associated with implementing
IPE in the academic setting: difficulties in scheduling and in matching students’ scope of
practice.

The professional nursing, medicine, and pharmacy courses have rigid and busy schedules with
little or no time for interprofessional activities, unless they can be scheduled within a course. In
addition, the scope of practice for each of the professions varies depending on the level of the
student, e.g., junior or senior. This HF-IPE scenario is designed for senior-level students, but
when there are different levels of students participating, certain modifications may be needed.
For example, junior medical students may be aware of the practice protocols for anaphylaxis,
but they may have little or no experience managing the treatment of acute anaphylaxis; in
contrast, senior medical students would be more likely to have both, knowledge of protocols as
well as experience in managing a deteriorating patient in the clinical setting. This varying
scope of practice could affect the functioning of the team and have an impact on their learning
about their roles.

In order to offset some of these limitations, this simulation scenario is developed for senior-
level students and focuses on fostering teamwork in addition to developing proficiency in
managing anaphylaxis in a deteriorating patient. Prior to participating in the simulation,
students are given time to review the anaphylaxis protocols and mock chart and ask questions
about their role in the team. The focus of this simulation is teamwork, which is also emphasized
in the discussion questions that guide the debriefing session: e.g., do you think the team
communicated effectively? In this way, this scenario is designed to help educators foster
teamwork among senior students and promote an understanding of their role in the
interprofessional team during the management of an adult patient experiencing acute
anaphylaxis. Teamwork and communication skills are emphasized in this scenario, by providing
students with an opportunity to communicate and collaborate face-to-face with an
interprofessional healthcare team. Best practice guidelines for the emergency management of
an adult patient experiencing acute anaphylaxis are used to guide the simulation, thus creating
an awareness of best practice protocols for managing acute anaphylaxis, as well as creating an
opportunity for undergraduate nursing, medicine, and pharmacy undergraduate students to
learn with, from, and about one other.

Conclusions

The purpose of this technical report is to provide educators who use HF-IPE with a detailed
teaching plan and story boards for implementing an HF-IPE scenario to foster teamwork among
senior nursing, medicine, and pharmacy undergraduate students. This report is designed to
provide the reader with the context, required resources, scenario, learning objectives, and
possible outcomes for a high fidelity simulation designed to care for an adult patient
experiencing acute anaphylaxis. Teamwork and communication skills are emphasized while
students are provided with the opportunity to learn with, from, and about the nursing, medical,
and pharmaceutical members of the interprofessional healthcare team. Best practice guidelines
for the emergency management of an adult patient experiencing acute anaphylaxis are used to
guide teamwork behaviors during the simulation.

Additional Information
Disclosures

Human subjects: All authors have confirmed that this study did not involve human
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declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at
present or within the previous three years with any organizations that might have an interest in
the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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