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SUMMARY

INTRODUCTION: The challenge of facing COVID-19 falls under all health care structures, and without specific training to health care
professionals they are probably the professionals with the highest level of exposure. Regardless of the level of health care, the training
of professionals aims to optimize resources and attend patients while assuring quality and security.

POINT OF VIEW: This report proposes simulation training for health care professionals to update professionals for attending patients
during the pandemic. This training was built with five simulated stations, considering different stages of a patient with COVID-19.
This report takes advantage of different simulation techniques, such as skills training, standardized patient, medium- and high-fidelity
simulator, rapid cycle of deliberate practice, and in situ simulation.

DISCUSSION: Medical procedures for COVID-19 patients offer additional risk for health care professionals, especially considering exposure
to procedures that generate aerosols, such as compression, mask ventilation, and orotracheal intubation. Thus, finding educational
strategies that allow training is essential to simulate the evolution of COVID-19 patients in a safe manner.

CONCLUSION: Simulation has proven to be a useful and effective form of training around the world for training health teams on the

front lines for patient care in COVID-19.
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The challenge of the COVID-19 pandemic is felt in all health
care spheres and will certainly persist after the pandemic.
There is no doubt that, without specific training, medical pro-
fessionals will be among those most exposed to illnesses and,
consequently, to sick leave, with loss to the team and society.
Regardless of the health care level at which professionals work,
training aims to optimize resources and promote quality care
while ensuring the safety of the professionals and the population.

In this study, we propose a continuing education model for
professional development related to the treatment of patients
with suspected or confirmed COVID-19 cases. This model is
based on simulation training that aims to educate health pro-
fessionals on COVID-19 protocols.

In general, simulations can be contextualized as educational
strategies that range form practicing basic skills to the actual

professional treatment of a clinical case. In the latter, technical
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and nontechnical skills (soft skills) are practiced simultaneously.
One of the most widespread definitions of simulation states it
should be seen as a technique, and not exclusively a technol-
ogy, which aims to replace or amplify a real experience with
supervision, but substantially evokes aspects of the real world
in an interactive environment'. The use of simulations is no
longer considered an innovative activity, given there are reports
and records dating back to more than 100 years of technical
skills training, using straw-filled dummies?. In recent decades,
simulations have been updated from both a pedagogical and
a technological point of view, such as with robots that confer
high fidelity in real time to the actions performed with the rel-
evant hemodynamics, enabling the creation of scenarios more
similar to real-world practice.

This technological advance has allowed the training of com-
petencies, such as decision-making, leadership, teamwork, and
other determinant actions for better patient care. This strategy
can simultaneously work from several aspects desirable to health
professionals, and can be included in curricula and in continu-
ing education, according to the available time and financial
resources and the target audience to be trained. Training that
addresses the management of patients with COVID-19 has
been conducted worldwide. Among the main strategies used,
simulation stands out, because it ensures a safe environment
and prepares for care under situations with the potential risk
of contagion®.

"The novel coronavirus (SARS-CoV-2), which causes COVID-
19, belongs to the family of betacoronaviruses, RNA viruses
that adapt to various hosts and spread rapidly among humans.
There are many uncertainties about the management of the dis-
ease, but it is known that the contamination of professionals
through aerosols and fomites is highly likely, and a high inci-
dence of fecal transmission has been described among profes-
sionals responsible for direct patient care?. The clinical presen-
tation of this disease is mostly mild, with approximately 80%
of infected patients not needing any special care, and the symp-
toms are similar to those of the common flu; however, a por-
tion of patients can progress to a more severe disease from, with
respiratory failure as one of the most important clinical signs’.

The big question is how to train these professionals to effec-
tively cope with the ongoing pandemic and how to maintain
this standard after this situation is under control. Additionally,
considering that many health professionals are inexperienced
with this disease is important, making it necessary to focus
their training on specific changes for the care of patients with
suspected COVID-19. In this context, many videos using sim-
ulated patients have been employed as a practical strategy to
disseminate at least the minimum content and requirements
for care. However, these isolated activities may garner too little
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participant engagement and do not promote the hands-on
experience needed by professionals who perform numerous
procedures, such as medical professionals, especially on the
front line and in intensive care units (ICUs).

The COVID-19 pandemic caused many institutions to
take a new perspective on simulation training, which ceased
to be just another strategy and became the strategy of choice,
as institutions made the necessary adjustments to adapt to the
pandemic®. Simulation programs were adjusted to meet health
needs in order to ensure that teams would adapt to the crisis,
since this teaching strategy enables improvements in individ-
ual and team learning®.

Procedures including endotracheal intubation, collection
of laboratory samples’, collection of tracheal secretions®, and
cardiopulmonary resuscitation (CPR)*!* have been used in
training to develop skills and ensure the safety of teams’ with
respect to COVID-19. Training in donning and doffing in the
context of COVID-19 using rapid cycle deliberate practice has
also been planned in the pandemic'. Training using simulation
improves the perceived confidence and preparation of profes-
sionals with regard to patients diagnosed with COVID-19".

To design an adequate simulation training program, under-
standing three fundamental concepts is required: fidelity,
realism, and complexity. The concept of fidelity refers to the
amount of technology used in robots or manikins and can
be classified as low, medium, and high'>'%. With low-fidelity
simulators, it is possible to train a motor skill; medium-fi-
delity simulators combine part of the manikin with software
to train on a specific procedure; and high-fidelity simulators
are those with spontaneous breathing and real-time hemo-
dynamic changes, allowing training for advanced clinical
situations using a simulator, in which different procedural
interventions are possible simultaneously. Whereas fidelity
refers to the manikin or simulator, realism is related to how
close the scenario or clinical case is to reality. Realism is tra-
ditionally divided into four domains: conceptual, physical,
functional, and psychological'>!°. The concept of complexity
is related to the degree of difficulty of the scenario, recalling
that the same scenario can be complex for a group of profes-
sionals (e.g., undergraduate students) and less complex for
another group (experienced professionals). To develop a sim-
ulation training program, considering all available resources
is of utmost importance, as well as the learning objectives in
order to optimize the simulation usefulness®.

The aim of this report is to propose a simulation-based
training program focused on patient and professional safety
during and after the COVID-19 pandemic. This proposal is
based on the combination of the fundamental concepts of sim-
ulation with the learning objectives of each training exercise.
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SIMULATION TRAINING
FOR COVID-19

The goal of the training program involves different types of sim-
ulation that may or may not occur simultaneously in the rota-
tion scheme, depending on the number of professionals to be
trained and on instructors trained in the method and subject,
as well as on room availability. Eight to 12 professionals are
expected to participate in each station. The duration includes
the scenario time and the time that will be used for feedback/
debriefing; for the proposed program, approximately 30 min-
utes is suggested for each case. If the program is performed
with only one group of participants and sequential stations,
the time at each station may vary depending on its difficulty
to the group. When the program is performed with more groups
and stations occurring simultaneously in a rotation model, it
is important to keep the activity time equal for all.

The proposal considers five stations, starting with basic pro-
cedures and gradually evolving with the patient’s complexity
(see Table 1). The stations start with the donning, doffing, and
use of personal protective equipment (PPE). After that, groups
proceed to the screening of the patient with suspected COVID-
19, followed by critically ill patient care and CPR, and ending
with the pronation of the critically ill patient.

The first station aims to practice fundamental technical skills
during and after the COVID-19 pandemic: donning, doffing,
and use of PPE. For this activity, the use of the skills training
model can fulfill the proposal. At this point, the objective is
the procedural process, and there is no need for a particular
description of a clinical case. The facilitator of this activity should
accurately know the resources available in the routine of these
professionals and master the care practices of the institution.
All participants must perform the complete technical procedure

individually so that they can receive immediate feedback and
repeat the activity until correct — essential to ensure the effec-
tiveness of the activity. A simple room and a table containing
the material to be used (alcohol gel, goggles, mask, procedure
glove, apron, hazardous waste bag or container for disposal
of the material used) are the necessary materials. A clipboard,
paper, and pen can be made available to participants to take
notes at this and other stations.

For the second station, we considered the moment of tri-
age of a patient with suspected COVID-19, a situation com-
monly faced in health services. The use of a standardized patient
ensures the fidelity of the scenario and allows the participant
to perform a rapid anamnesis, ask the right focused questions,
identify signs and symptoms, and engage in clinical reasoning
and decision-making. The construction of a clinical case with
all the patient’s previous and current data and information is
mandatory for this activity. The performance of a pilot exer-
cise with an actor who will represent the standardized patient is
essential to emphasize the objective of the activity and the atti-
tudes to be taken during the scenario to ensure that the repre-
sentation is homogeneous between all the groups being trained.
This type of simulation is widely used when the objective is
to learn technical content and practice interaction and com-
munication between provider and patient. In this model, it is
suggested that only one participant act as a volunteer for care,
while the others act as observers. Considering good triage prac-
tices, a 5-minute scenario may be considered, and at the end,
everyone should participate in the debriefing. In times of the
pandemic and even after the acute phase of COVID-19, devel-
oping scenarios that foster discussion of clinical reasoning and
decision-making is essential, in addition to the use of PPE and

aspects of patient/professional safety. The clinical history may

Table 1. Simulation training stations for technical and non-technical skills, focused on patient safety during and after the

COVID-19 pandemic.

Station 1 Donning, doffing, and use of PPE* Technical skills training Materials for specific training (PPE)
: Screening of suspected patient Clinical reasoning and technical : .
Station 2 with COVID-19 =il e Standardized patient
. Triage of critically ill patient with | Clinical reasoning and technical Medmm- or hlgh-fldel!ty
Station 3 . . . simulator combined with
COVID-19 and non-technical skills training . ;
standardized patient
Station 4 CPR of the COVID-19patient ] reasoning a.nd ] Medium- or high-fidelity simulator
skills training
Care of critically ill patient with - . . . P
Station 5 COVID-19 — Patient pronation in Clinical reasoning a_nd technical Medmm- or hlgh—fldghty_smulator
o skills training in the ICU of the institution
critical care
*PPE: personal protective equipment
14
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change according to the level of knowledge of the team to be
trained, as well as the expected behaviors. A room containing
a table, chairs, material for checking vital signs, PPE, alcohol
gel, and garbage for disposal of contaminated material are the
necessary resources.

The third station aims to simulate critical patient care. In this
context, a2 medium- or high-fidelity simulator is suggested, in
which the interventions performed by the health team should
be discussed, such as proper donning of equipment; identi-
fication of the patient with signs and symptoms of clinical
decompensation; checking and administering medications,
the permeability of venous access, and medical records; clini-
cal interpretation of laboratory and imaging findings, check-
ing hemodynamic signs; and requesting intervention by other
professionals. The construction of a clinical case and the per-
formance of the pilot exercise are necessary to verify whether
the information and clues offered in the case align with what is
expected during the real scenario. This type of scenario allows
participants to be trained in the knowledge of signs of clini-
cal worsening, the application of care protocols, and the prac-
ticing of teamwork. It is suggested that two or more partici-
pants be volunteers in the scenario, according to the objective
defined in the case. The scenario may last 10 minutes or more.
At the end of care, volunteers and observers will participate in
the debriefing. Creating a checklist to direct the observation
of participants and conduct the debriefing is recommended.
In this scenario, there is the possibility of including an actor
to simulate a companion, providing the participants with an
opportunity to discuss technical and attitudinal knowledge.
To train the actor who will represent the companion, it is
important to make it clear that this actor should avoid carica-
tured or exacerbated actions that do not contribute to teaching
and that push the professionals away from the objective of the
scenario. For this type of scenario, it is necessary to establish
an inpatient unit containing a stretcher, material for care, and
a complete emergency cart.

The fourth station aims to improve the identification and
management of cardiac arrest and the performance of CPR
maneuvers. We suggest using the rapid cycle deliberate prac-
tice educational strategy, which uses the concepts of simula-
tion-based mastery learning, a strategy widely validated in the
literature that is based on the need for demonstration of the
student’s proficiency in a competency before moving to the next
educational objective, aiming at mastering a given competency®.
A medium- or high-fidelity simulator is suggested herein so
that resuscitation interventions can be performed. The group
of participants can be divided into three or four small groups
that will perform the identification of cardiac arrest and CPR
maneuvers. All groups should perform the activities, rotating
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between practice and observation. In this station, there will be
no debriefing after care; however, it is up to the facilitator to
interrupt care, provide feedback, and direct the proper perfor-
mance of the techniques. This is an intentional strategy that
works well for this type of scenario in which there are many
demands (compression, ventilation, rhythm identification, oth-
ers). All participants must practice compression and ventila-
tion during the time scheduled for this station. Few resources
are used; they should include a room for care, simulator, rigid
board, bag-mask valve, defibrillator, PPE, alcohol gel, and gar-
bage for disposal of material.

The fifth station aims to train the participants in the care
provided for pronation of the critically ill patient with COVID-
19. Ciritically ill patients with COVID-19 may require place-
ment in the prone position to improve ventilation®. Professionals
should be carefully trained in this procedure because it can
cause numerous serious adverse events, such as extubating
and loss of central venous access. Our proposal suggests the 77
situ simulation, which is more complex, given the logistics of
care and the many material resources needed. Figure 1 shows
an example of a ward to be set up for this type of simulation.
This type of simulation occurs in the actual care environment
and can train the entire team as long as they are staggered in
their work shifts. It is undoubtedly a motivating format because
the training takes place using real resources and with the rou-
tine staff. Debriefing in this proposed method is essential for
better knowledge retention. For this activity, it is essential to
construct a clinical scenario and conduct the pilot exercise to
assess whether the case and the clues provided direct the partici-
pants to the expected goal. The simulation scenario is suggested
to last for 10 minutes on average, and the debriefing should

happen afterward, using a checklist. Regarding the number of

Figure 1. Example of a simulation of critical care for
COVID-19 patients.
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participants, each institution should consider the number of
professionals who will participate in the routine. The i situ
simulation can be performed with a medium or high fidelity
simulator or a standardized patient.

The five training stations proposed can be adapted accord-
ing to the infrastructure of each service. We suggest construct-
ing the cases and discussing them with colleagues to identify
the fundamental objectives to be addressed in each activity.
Checklists can help participants and facilitators during the
activities, direct the debriefing, and serve as a reference mate-
rial to be used at later times. Training the facilitator to con-
duct the debriefing is fundamental for knowledge retention.
Audio-visual resources to record the sessions and incorporate
them into the discussion is desirable, but their lack should not

be an obstacle to the performance of the training exercises.

DISCUSSION

COVID-19 is a highly transmissible disease that directly affects
health professionals, especially doctors and nurses working in
direct patient care. A 20% contamination rate has been found
in health professionals in several countries, and it is higher
when they have not been prepared or did not use PPE prop-
erly?'. Different educational strategies have been put to the
test during the COVID-19 pandemic, since it is necessary to
consider educational measures that minimize biopsychosocial
impacts but entail hands-on training performed in a controlled
environment so that they, in fact, have a transformative and
multiplier effect on patient and provider safety.

The growing demand of the population for access to health
services requires new ways of organizing work processes so that
the social demand for quality services can be met and the lim-
itations imposed by the COVID-19 pandemic be overcome.
Therefore, health becomes an essential arena for human devel-
opment, with a greater awareness of its importance in the social
and economic context.

The use of different simulation strategies can effectively con-
tribute to the training of health professionals, especially physi-
cians, at all health care levels. Educational institutions should
offer, as much as possible, specific training to their care part-
ners. Developing training programs in situations such as the
COVID-19 pandemic promotes safety not only for patients but
also for the professionals involved. Institutions that do not have
simulation environments can adapt other ways of disseminating
information in a didactic way, which will help health profes-
sionals in this difficult time that has impacted the entire world.

The simulation training program proposed in this study
considered the progression of patients with COVID-19 and
was concerned with training professionals in safe and adequate
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care. Training of basic activities such as donning, doffing, and
using PPE, although simple, is essential for the safety of profes-
sionals and the prevention of cross-contamination. Training on
CPR maneuvers was included in our program because these
maneuvers for patients with COVID-19 pose additional risks
to health professionals, especially if we consider the exposure
to aerosols generated by procedures such as compression, mask
ventilation, and orotracheal intubation. Training procedures to
avoid the contamination of professionals are of vital impor-
tance at this time, and simulations consistently contribute to
training in this pandemic times. Some studies have even used
fluorescent powder to visually represent the virus in training
on orotracheal intubation®.

The perception of professionals regarding safety in the care
of patients with COVID-19 may increase after conducting
simulation training; professionals may feel more confident and
willing to care for patients with COVID-19 or other infectious
diseases that require isolation’. A study that used 7 situ simu-
lation to train ICU/critical-care doctors and nurses on the sce-
nario of a patient with COVID-19 who started with respiratory
distress, progressed to pulseless electrical activity secondary to
hypoxemia, and ended with a code blue, concluding that there
was improvement in the speed of the main events of the CPR
maneuvers after the simulation sessions'®. The authors also
reported that observations of the in sizu simulation allowed
them to make changes to procedure as well as adjustments to

the flow of care and infection prevention measures'®.

FINAL CONSIDERATIONS

Simulation is a strategy that promotes reflection in a controlled
environment that closely resembles the real-world environ-
ment. It is not a strategy to be used alone, but as a practical
tool, since it helps exponentially in the development of health
professionals, such as doctors and nurses. The improvement of
the knowledge and skills of these professionals requires strate-
gies that are not fragmented but consider the clinical reasoning
and connection with the whole.

In the COVID-19 pandemic, providing professionals with
training to develop analytical and reflective critical thinking
is mandatory, focusing on not only technical aspects but also
actitudinal and social aspects at different health care levels.
Simulation is useful and effective in all parts of the world for
the training of front-line healthcare teams to care for patients
with COVID-19.

Building and implementing a training program that includes
the basic aspects of donning PPE to the care of critically ill patients
can help in the care of COVID-19 patients, improve the per-
formance of professionals, and lead to better clinical outcomes.
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