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Review Article

Benefits of simulation-based education
in hospital emergency departments:
A systematic review

Shandiz Moslehi'?, Gholamreza Masoumi'3#, Fahimeh Barghi-Shirazi'

Abstract:

BACKGROUND: The emergency department is one of the most important parts of all hospitals. For
this reason, many simulation programs are performed in this department to increase the knowledge,
skills, and productivity of health-care workers. The purpose of this study was to identify the benefits
of simulation in hospital emergency departments.

MATERIALS AND METHODS: In the present systematic study, using “AND” and “OR” operators, we
searched for the keywords “benefits,” “simulation,” and “hospital emergency department” in PubMed,
Web of Science, Scopus, Google Scholar as well as Persian language databases such SID, Magiran,
Irandoc, and Iran Medex. Then, a three-step screening process was used to select studies relevant
to simulation and hospital emergency from 2005 to 2021 using the PRISMA checklist, and finally,
the obtained data were analyzed.

RESULTS: A total of three main groups, each with several subgroups, were extracted and identified
as the benefits of using simulation in hospital emergency departments. They included improving
the diagnosis of the disease (rapid prediction of the disease, rapid diagnosis, and patient triage),
improving the treatment process (improvement of treatment results, anticipation of admission and
discharge of patients, acceleration of interventions, and reduction of medical errors), and improving
knowledge and skills (improvement of the speed of decision-making, staff's acquisition of knowledge
and skills, simple, convenient, and low-cost training, improvement of staff’s preparedness in crisis).

CONCLUSION: Based on the results of the present study, it is suggested to develop some training
programs in order to help staff upgrade their knowledge and performance as well as acquire practical
skills and also to improve the diagnosis and treatment process in hospital emergency departments.
Virtual methods are also proposed to be applied as potential and cost-effective platforms for learning,
teaching, and evaluating the staff of hospital emergency departments.
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simulations allow learners to practice
time-sensitive skills without risk to the
patient or learner.!

Introduction

Simulation is a method used in health-care
training to replace or reinforce the

patient’s actual experiences with different
scenarios designed to replicate actual
clinical encounters. These experimental
learning simulations are designed to evoke
or replicate significant aspects of the real
world in a fully interactive manner. The
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The use of computer simulation in the
health-care industry to improve staff
planning dates back to the late 1970s. Several
studies have been conducted to solve
the problem of congestion in emergency
departments using simulation techniques.®”!
Simple simulation systems!*! have been
used for medical training purposes around
the world for many years. The priority
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in designing modern medical training systems is to
maximize patient’s safety and minimize the risks to
them.P!

Various methods are used to improve the quality
and efficiency of services and flow of patients in the
emergency department. Among these methods, the
tendency to use computer simulations is increasing to
assist in effective decision-making in health care and to
improve operations. It seems that computer simulation
and specifically the discrete-event simulation method
are effective for simulating processes and improving
the performance in medical units such as hospitals and
they are a suitable replacement with less time and more
reasonable cost compared to most traditional statistical
methods used in this field.[

Providing better training to physicians and medical staff
responsible for medical care and treatment of patients,
is a major contribution to this fundamental principle.
Computer simulation-based training programs which
highlight visual assessment, have been successful,
confirming that the use of simulation-based training
provides a promising ability to gain experiences in a
variety of fields."”!

Emergency departments work 24 h a day, 7 days a
week, and their high operating costs are the reason for
the lack of funding) and, most importantly, they deal
with human health.”! Therefore, an error in emergency
department procedures is likely to lead to disability
or death. Several studies over the recent years have
shown that the number of people referring to a hospital
emergency department has increased to 14 million per
year in Canada and more than 15 million per year in
the UKP® and treatment is performed according to this
amount of congestion.”!! However, the definition of
emergency and nonemergency services varies from
country to country, patients are classified with different
models in different countries to receive emergency,
semi-emergency, or nonemergency services.!"l

In addition, the high rate of emergency patients and
their need for urgent hospitalization and delays in
the provision of services not only decrease the level
of satisfaction of patients but also minimize resource
efficiency in the hospital."! In a survey conducted in 2009
on nurses working in hospital emergency departments in
Australia, it was shown that nurses had limited training
opportunities and this could affect their awareness and
self-confidence.!"?

Congestion in a hospital emergency department threatens
public health by endangering the patient’s safety and
the reliability of the entire emergency care system.
Although there are different reasons for the congestion

of hospital emergency departments, the main reason is
the insufficient hospitalization capacity for patients with
increasing disease severity. Potential solutions for the
congestion of hospital emergency departments require
system-level multidisciplinary support.!

Therefore, some vital decisions must carefully be
made to avoid wasting time and money and providing
low-quality treatment. For complex systems such as the
emergency department, there is no standard model to
help organize system performance and the use of trial
and error methods can also be dangerous. Because there
may be a gap in face-to-face training among emergency
personnel, simulation-based training can be very
effective and practical. As a result, simulation methods
can become the main approach to organize the emergency
department without disrupting its routine.”’ Simulation
is one of the decision support techniques, which analyzes
risk factors and strategies in decision-making.

Simulations have been used in various health and
medical fields and different simulation techniques and
simulation-based training programs have attracted
attention of many health-care centers over the recent
years.!"?!

Hospital emergency departments, wherein diagnostic
and therapeutic interventions must be performed
quickly and continuously, have been encountered
with an increase in the number of clients, which has
made the usual techniques insufficient and inefficient.
Studies indicate that using simulation in the health-care
system may have numerous benefits for managers
and decision-makers.I®l Hence, using simulations has
benefits, reduces human errors as well as time and costs,
and improves the speed of service delivery. Therefore,
the aim of this study was to identify the benefits of
simulation in a hospital emergency department.

Materials and Methods

Study design and setting

The present systematic review that was conducted
in the period from 2005 to March 2021 aimed at
collecting the information published about the benefits
of simulation in the hospital emergency department.
To that end, the keywords “benefits,” “simulation,”
and “hospital emergency department” were searched
in different databases to find relevant articles. The
PRISMA statement™ was used to report the total
349 articles which were found in ProQuest (51),
Web of Science (49), Scopus (40), PubMed (110),
Google Scholar (50) Iranian databases of medical
research: including SID, Magiran, Irandoc, and
Civilica, (115) and those other scientific databases
were excluded because of overlap with the selected

2 Journal of Education and Health Promotion | Volume 11 | January 2022



[Downloaded free from http://www.jehp.net on Wednesday, March 15, 2023, IP: 85.239.209.211]

Moslehi, et al.: Benefits of simulation-based education

databases mentioned above in terms of the related
papers or due to having few relevant articles.

Searching for resources was electronically conducted
through the abovementioned scientific databases. Based
on the preliminary investigations, all the articles related
to the present work were extracted from them.

Information sources and search

The search strategy was defined by merging the
words related to benefits, emergency department, and
simulation by using operators AND (between word
groups) and OR (within each word group). Manual search
was also applied to find other reports and documents.

Search strategy

The researchers searched all the articles under Medical
Subject Headings (MeSH). The following keywords and
terms were accordingly searched. The operators (AND
and OR) were used in a database. After searching the
strategy at each stage, the Number of Need Record (NNR)
was identified. It was searched several times to get the
NNR to its score of 12-15, and then, it could be used in
search engines. Of course, this must be separately done
for each database because tagging is different in each one.

Search concepts and keywords in the PubMed
database

([“Emergency department” (ti)] OR [“Emergency
Unit” (tiab)] OR [Unit AND Emergency (tiab)]
OR [“Emergency Department” (ti)] OR [“Emergency
room”] OR [Department AND Emergency]
OR [“Emergency Ward”] OR [Ward AND Emergency]
OR [Benefit AND “Emergency Department”])
AND ([Advantages (tiab)] OR [Emergency]
OR [Emergencies (tiab)] OR [Benefit] OR [Profile])
OR (Advantage [tiab]) ffu OR ([“Emergency department”]
OR [“Emergency Unit”] OR [Unit AND Emergency]
OR [“Emergency Department”] OR [Department
AND Emergency] OR [“Emergency Ward”] OR [Ward
AND Emergency] OR [Advantage AND “Emergency
Department”]) AND ([Simulation (tiab)] OR [“virtual
reality” (ti)] OR [virtual (ti)] OR [“Computer
Simulations”] OR [“Computerized Model”] OR [Model
AND Computerized]) AND 2005/1/1:2021/1/3(dp).

Therefore, to check each syntax search, the NNRs were
specified and attached to the table according to the type
of the database. The search syntax and keywords in the
database are presented in [Table 1].

Selection of studies

By so doing, articles, summaries, and documents related
to the study were collected. The selection of keywords is
based on a review of texts and expert opinions. A search
of English articles in various databases yielded a total

of 349 documents. Bibliographic information (title,
author name, journal name, year of publication, period,
and number) was entered into EndNote software and
duplicates were removed using Find Duplicate. At
this point, 200 documents remained after eliminating
duplicate studies. The next step was to carefully study
the title and abstract to identify documents eligible to
enter the study and to remove unrelated documents from
the study. At this stage, the titles and abstracts of the
articles were obtained and reviewed by two experts in the
field of stimulation databases to ensure their relevance
to the study area. At this point, 80 articles were selected.
The next step was to carefully study the full text of the
articles to determine their relevance to the purpose of the
research. Thus, 60 unrelated articles for the purpose of
research and 10 other duplicate articles were removed.
Finally, 10 articles were included in this study [Figure 1].

Inclusion and exclusion criteria

Articles which were collected in the period from 2005 to
2021 in both English and Persian, discussed the methods,
and benefits of simulation-based training in hospital
emergency departments, were included criteria in the study.
Studies not having the minimum level of quality, narrative
reviews, meta-analysis, and case reports discussing
prehospital emergency care, prehospital emergency staff
training, and prehospital emergency management, gray
literature (conference papers) as well as research not
considering the benefits of simulation or not being accessible
in full texts were excluded criteria from the present study.

é Scopus, Web of Science, PubMed (including Medline),
3 Cochrane Library, Irandoc, Magiran, Medlib,
-:E SID, and Goggle Scholar (n = 349)
e
______________________ Duplicate results
— (n =149)
_g Records after removing duplicates (n = 200)
o
g ___________ Records excluded
<2 , (n=120)
— Full-text articles assessed for
— eligibility (n = 80)
Full-text articles
2 excluded,
3 with reasons (n = 60):
2 1 b » Conference papers,
w prehospital,
nonmedical,
- and not freely
P available papers
A
Included for quality assessment (n = 20)
el
S
=
[&]
i= v
Included for data (n = 10)

Figure 1: Flow diagram of the final article selection process
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Table 1: Search syntax in the PubMed, Scopus, and Web of Science

Round Search syntax Description NNR
PubMed ([“Emergency department” (ti)] OR [‘Emergency Unit” (tiab)] OR [Unit AND Systematic reviews 16
Emergency (tiab)] OR [‘Emergency Department” (ti)] OR [‘Emergency room”] Books and documents
OR [Department AND Emergency] OR [‘Emergency Ward”] OR [Ward AND Clinical trials
Emergency] OR [Benefit AND “Emergency Department”]) AND ([Advantages (tiab)] Meta-analvsis
OR [Emergency] OR [Emergencies (tiab)] OR [Benefit] OR [Profile]) OR ; Y . .
(Advantage [tiab]) OR ([“Emergency department”] OR [“Emergency Unit"] OR Reviews randomized trials
[Unit AND Emergency] OR [“Emergency Department”] OR [Department AND Controlled trials
Emergency] OR [“Emergency Ward”] OR [Ward AND Emergency] OR [Advantage
AND “Emergency Department”]) AND ([Simulation (tiab)] OR [“virtual reality” (ti)]
OR [virtual (ti)] OR [“Computer Simulations”] OR [“Computerized Model”’] OR
[Model AND Computerized]) AND 2005/1/1:2021/1/3(dp)
Scopus (TITLE [“Emergency department”] OR TITLE-ABS [“Emergency Unit"] OR Articles conferences 13
ALL [Unit AND Emergency] OR TITLE-ABS [“Emergency Department”] OR Reviews
TITLE [Advantages] OR TITLE-ABS [Benefit] OR ALL [Department AND Chapters books
Emergency] OR TITLE-ABS [‘Emergency Ward”] OR ALL [Ward AND Emergency] Notes
OR TITLE-ABS [Advantages AND “Emergency Department”]) AND (TITLE [Benefit]
OR ALL [Emergency] OR TITLE [Emergencies] OR TITLE-ABS [“Benefit’] OR Letters
ALL [Profile AND Emergency]) OR (TITLE-ABS [“Emergency department’] OR Editorials
TITLE-ABS [“Emergency Unit”] OR ALL [Unit AND Emergency] OR TITLE-ABS
[“Emergency Department’] OR ALL [Department AND Emergency] OR
ALL [“Emergency Ward”] OR ALL [Ward AND Emergency] OR ALL [Advantages
AND “Emergency Department”]) AND (TITLE [Simulation] OR ALL [modeling] OR
TITLE [“virtual reality”] OR TITLE-ABS [virtual] OR ALL [“Computer Simulations”]
OR ALL [“Computerized Model”] OR ALL [Model AND Computerized]) AND
(PUBYEAR <2021 AND PUBYEAR >2005)
Web of Science  (TI=[‘Emergency department’]OR Tl=[“Emergency Unit"] OR TI=[Unit AND Articles 15
Emergency] OR TS=[“Emergency Department’] OR TS= [Department AND Abstracts
Emergency] OR TI=["Emergency Ward”’] OR TS=[Ward AND Emergency] Reviews

OR TI=[Accident AND “Emergency Department”]) AND (TI=[Advantages] OR
TI=[Emergency] OR TI=[Emergencies] OR TS=[" Benefit’] OR TI=[Benefit

AND Emergency]) OR (TS=["Emergency department’] OR TS=[“Emergency
Unit”] OR TS=[Unit AND Emergency] OR TS=[“Emergency Department’] OR
TS= [Department AND Emergency] OR TS=["Emergency Ward”] OR TS=[Ward
AND Emergency] OR TS=[Advantages AND “Emergency Department”])

AND (TI=[Simulation] OR TS= [modeling] OR Tl=["virtual reality”] OR TI=[virtual]

Proceedings papers
Letters

Editorials

Early access
Corrections

Books chapters

OR TS=["Computer Simulations”] OR TS=[“Computerized Model”] OR TS=[Model

AND Computerized]) AND PY=(2005-2021)

New items

Books reviews
Reprints

Retracted publications

NNR=Number of Need Record, TS=Topic «TI=Title

Extracting the data

First, the articles were reviewed by two researchers
completely independently. They reviewed the title and
abstract and considered the inclusion and exclusion
criteria. Then, the full text of the articles was reviewed by
these experts, and if both rejected the articles, the reason
was mentioned, and in case of disagreement between
them, these studies were judged by a third researcher.
Data extraction was performed using a checklist.

Quality assessment of articles

Regarding the type of studies considered here, the
checklist of the Critical Appraisal Skills Programme was
used to evaluate the quality of studies.!™™ This includes
eight different checklists, and the selected checklist
here consisted of 10 questions that divided articles into
three levels of quality: high, medium, and low and most
investigated studies in this systematic review were of the
intermediate level.

Results

Out of 349 studies that were reviewed, 10 articles were
recognized eligible and related to our goal and thus were
analyzed. In the case of groups and subgroups, content
analysis of the articles was performed and they were
extracted from them. The PRISMA statement was used
to report articles [Table 2].

A total of three main groups, each with several
subgroups, were identified to be about the simulation
of hospital emergency departments. They included
improving the diagnosis of the disease (rapid prediction
of the disease, rapid diagnosis, and patient triage),
improving the treatment process (improvement of
treatment results, anticipation of admission and
discharge of patients, acceleration of interventions, and
reduction of medical errors), and improving knowledge
and skills (improvement of the speed of decision-making,
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staff’s acquisition of knowledge and skills, simple,
convenient, and low-cost training, and improvement of
staff preparedness in crisis) [Table 3].

Improving the diagnosis of the disease

The rapid growth of technology has led to the
development of health programs aimed at treating
and preventing a wide range of health conditions.
However, there is evidence that the use of simulations
in overcrowded environments, including hospital
emergency departments, plays an important role in the
rapid diagnosis and treatment of the disease.!

Rapid prediction of the patient

Simulation-based training can improve the diagnosis
of the disease and, consequently, help the patients’
treatment and reduce their waiting time in emergency
departments. In fact, it can be effective in rapid prediction,
diagnosis, and triage. Researchers (2020), in a systematic
review of 22 articles published from 2015 to 2019 about

the use of simulators in the diagnosis of diseases, showed
that artificial intelligence techniques were an excellent
method in diagnosing chronic diseases that could affect
the quality of patient care and reduce medical costs.!"!

Rapid diagnosis of the patient

Paulin 2010 conducted a systematic study on simulating
the emergency department.””! The study was done in
two stages; in the first stage, databases were searched
from 1970 to 2006, and in the second stage, resources
were reviewed. The results showed that simulation
was effective in understanding emergency department
congestion and reducing patient waiting time.?!

Patient triage

Given the importance of the simulation approach,
the implementation of a virtual reality-based training
program can be effective in improving the performance
of nurses in the field of hospital triage.[? The study
conducted by Hartman et 4l.(2020) with the aim of

Table 2: Titles and specifications of articles included in the study for the final review

Author Year Design Quality Purposes

Main findings

Ohu 2020 Qualitative High
et al.l'dl

techniques

Wang and 2020 Qualitative Moderate Discussing the current state of hospital-based
simulation, including the unprecedented events
of the global COVID-19 pandemic

Podlinskil*4

Poore and 2021 Qualitative Moderate Addressing interprofessional simulations from
both academic and practical perspectives

Cooper!!d

Nyels! 2020 Qualitative High

Presenting an overview of research designs and

Reviewing the applications of artificial intelligence The application of machine learning techniques
and machine learning to acute care research and in acute care research is at its infancy, and the
highlighting commonly used machine learning

incorporation of artificial intelligence techniques
through machine learning can help advance
acute care research

Hospital-based simulation training adds value
to health-care systems, but its quantitative and
qualitative impacts are required to be more
investigated

It leads to education simulation, better
understanding of professional roles and
responsibilities, development of communication,
and teamwork skills

Simulation has a positive impact on changes in

the Kirkpatrick model used in simulation research knowledge, skills, and attitudes

Prionand 2020 Qualitative Moderate Providing a brief overview of simulation

Haerling!?®! evaluation

Aebersold 2020 Qualitative Moderate Studying the use of simulation in education and

and learning
Dunbart?

Shafaf and 2019 Qualitative Moderate Studying the use of artificial intelligence and
machine learning techniques in different medical
fields, especially emergency medicine

Malek!"®!

McGrath 2015 Qualitative High
et alll

department
Karakus 2014 Qualitative High
et al.2"

Paul et al® 2010 Qualitative High

Studying the computer-based virtual simulation
technology widely used in the emergency

Evaluating the effectiveness of computer
simulation-based training in improving the last
year medical students’ knowledge

Highlighting the contributions of these simulation
studies to our understanding of emergency
department overcrowding and discussing how

Nursing simulation-based education is increasing
to educate health-care professionals, develop
and increase their expertise, and help them gain
competency in key interprofessional skills
These new technologies should be used in the
same way as other learning methodologies

as many new ideas and ways of learning are
emerging in this area

By early prediction and diagnosis of high-risk
diseases, such necessary interventions can

be performed more rapidly in emergency
departments to prevent multiple disease
progression complications

The virtual simulated examination is a feasible
alternative to the traditional examination format
for emergency patients

Computer simulation-based training will
significantly affect the learning of medical
treatment algorithms

Simulation studies provide important insights
into emergency department overcrowding while
having major limitations that must be addressed

simulation can be better used as a tool to

address this problem
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Table 3: Findings from the study of the simulation
benefits in hospital emergency departments
Improving the diagnosis of the patient
Rapid prediction of the disease!'®
Rapid diagnosis of the diseasel?
Patient triage!®'”!
Improving the treatment process
Improvement of treatment results!"®
Anticipation of admission and discharge of patients!'"
Acceleration of interventions!"®
Reduction of medical errors??%
Improving knowledge and skills
Improvement of the speed of decision-making!¢21
Staff's acquisition of knowledge and skills* 220
Simple, convenient, and low-cost training!'2?!
Improvement of staff preparedness in crisisf?!23

simulating and triaging the mass casualties, using
qualitative data collected from 44 survey participants,
showed that the level of stress during the simulation
was significantly higher in patients while the confidence
significantly increased after the simulation.!"”!

Improving the treatment process
Simulation-based training of emergency department
staff can improve the treatment process which includes
the improvement of treatment results, anticipation of
admission and discharge of patients, acceleration of
interventions, and reduction of medical errors.

Improvement of treatment results

Abdullah Nofal ef al. (2018) conducted a cross-sectional
study at a health-care hospital in the center of Riyadh,
which aimed at assessing knowledge, practices, and
attitudes related to natural and emergency disasters
among emergency department staff in order to improve
treatment outcomes. To that end, a survey was used
to collect data from physicians and nurses. The
results showed that the level of health-care providers’
knowledge, attitude, practice, and familiarity about
disaster preparedness was satisfactory, and also,
follow-up was essential to maximize emergency
preparedness.

Anticipation of admission and discharge of patients

Ajami et al. (2012) performed a cross-sectional and
analytical study to find out the effects of stimulation on
the reduction of the patient waiting time in the emergency
department. The patient waiting time refers to the
length of time a patient waits to receive diagnostic and
treatment services in the emergency room. Sometimes,
the rescue of a human being depends only on the relief
operation being carried out a second earlier, and it is the
duty of the emergency to shorten the seconds. Therefore,
the speed and accuracy of services in medical centers,
especially in the emergency department, to reduce

mortality and disability is of particular importance.
A basic strategy is to reduce the waiting time for triage
or to prioritize patients according to the urgency of the
clinical situation.®” Ajami et al. (2021) A study aimed at
Wait Time in Emergency Department (ED) Processes do
this study The questionnaires of the mentioned study
were sent to 663 patients over a 2-week period. For data
analysis, SPSS software was used, showing that the use
of simulation was very effective in better management
and in reduction of the patient waiting time."! Ingrassia
et al. (2021) studied the effects of simulation on disaster
interventions and training. In this systematic review,
after searching the databases and reviewing the found
articles, they finally reached 18 articles. The results of this
study showed that simulation was an effective training
tool in disaster medicine education, and although
simulation-based training was a commonly-used
method, there was still a lack of uniformity in the use of
simulation in hospital emergency departments.!”!

Acceleration of interventions and reduction of medical
errors

McGrath et al.(2015) carried out a research on the use of
virtual reality for physical examinations and medical
interventions in a hospital emergency department and
concluded that the virtual simulated oral examination
was a practical alternative to the traditional examinations
for the assessment of emergency department staff.
Virtual environments for examinations and treatment
interventions should continue to be explored, especially
because they are a cheaper, easier, more accurate, and
convenient and, at the same time, a good quality option
they are a cheap and more convenient and, at the same
time, a good quality option.!

Another study entitled “Inter-professional Simulation:
From the Classroom to Clinical Practice,” revealed that
simulation has been widely studied in nursing and medical
education and has been proposed as a valuable strategy
to increase communication and collaboration between
health professionals. Interdisciplinary simulation to
create high-performing health-care teams can reduce
medical errors and increase patients’ safety. Wang
et al. (2020) also found that simulation-based training
in hospitals needed a new approach. The social realities
and performance demands of hospital staff can be better
shown in simulation-based training compared with
traditional training methods. Hospitals train health-care
workers and students through simulation and use the
simulation systems and equipment to improve patients’
outcomes. Simulation-based training is incorporated into
the training programs of health-care workers to prepare
them for appropriate action. Simulation is also used to
prepare staff for medical emergencies such as active
shooting incidents. Although it is known that training
based on simulation gives a value to health-care systems,
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more evidence is required regarding its quantitative and
qualitative effects.[?!

Improving knowledge and skills

Other findings highlighted the positive effect of
simulation on improving knowledge and skills,
which includes the improvement of the speed of
decision-making, staff’s acquisition of knowledge and
skills, simple, convenient, and low-cost training, and
improvement of staff preparedness in crisis.

Improvement of the speed of decision-making

Prion and Haerling et al.(2020), in a study focused
on simulation evaluation, demonstrated that
simulation-based learning experiences and the steady
use of simulation-based training could be effective in
developing and enhancing key interprofessional skills
and practices among health-care professionals. These
simulation models could be employed to increase the
level of knowledge and skills of health-care staff. Ohu
et al.(2020) studied the use of simulators in learning and
indicated that artificial intelligence has been successfully
utilized in many health-care applications and its use in
emergency medicine was expanding. Its advantages
included rapid decision-making and the opportunity
for working with unstructured data, which increased
with access to larger bodies of data. Artificial intelligence
algorithms are currently being used to enable faster
prediction and diagnosis of diseases and improve
patients” outcomes.'!

Staff's acquisition of knowledge and skills

According to Aebersold et al (2020), who studied virtual
reality and skill acquisition in training, the use of
simulation in training was a comprehensive part of the
curriculum which played an important role in student
learning at all levels. Simulation-based training applies
a wide range of existing new technologies including
virtual reality, use of which involves provision of
standard definitions, new research opportunities,
and assessment of their impact on learning. Efforts
are underway to provide standard definitions and
disseminate preliminary findings of conducted research,
using these new technologies. There are many available
opportunities for educators to incorporate virtual reality
into their curriculum and create new simulation-based
learning methods. The current state of knowledge and
skills shows promising results, and virtual products are
growing to increase knowledge and skills. These new
technologies should be used in the same way as other
learning methods because many new learning ideas and
methods are emerging in this field. It is also critical to
determine simulation methods and their applications for
educators and professors.! Michelle et al. (2018) carried
out a study on 69 participants, using simulators with the
aim of enhancing simulation-based learning. The subjects

were divided into two groups: the case group and the
control group and then their works were evaluated by a
checklist. The results showed that in general, the use of
simulators in the control group promoted their learning
and understanding compared with those of the other
group, improving the learning and skills of hospital
emergency department staff.[?!

Simple, convenient, and low-cost training

In a study by Barnes et al. (2017) at the Malawi Hospital,
a simulation-based training course was held for
emergency department staff. The results showed that,
although basic equipment was used in the simulation,
very positive feedback was received, indicating that the
use of a relatively simple and inexpensive intervention
that could be easily continued, might lead to significant
improvements in staff skills and consequently patients’
outcomes. Therefore, it was found that similar courses in
other sections with poor resources could help improve
patients” outcomes without significant financial costs
and might be more useful and practical than many other
health-care measures taken in developing countries.['”

Improvement of staff preparedness in crisis

In 2014, Karakus examined computer simulation-based
training in a hospital emergency department and concluded
that it significantly contributed to the learning of medical
treatment algorithms and could improve the success rate of
the staff of the hospital emergency department, especially
in performing complex medical emergencies.?!!

Duong et al.(2019) also conducted a survey in 2009
on Australian emergency department nurses with
152 participants (60% of whom were responsive),
aimed to raise the level of awareness and education
in emergencies. The survey was performed in four
main areas: (1) training and disaster training, (2)
disaster awareness, (3) confidence to respond to a
disaster event, and (4) previous experiences. The
results of this study revealed that South Australian
emergency nurses understood that disaster preparedness
decreased. Limited training opportunities and previous
experiences of responding to disasters might account
for declining disaster awareness and self-confidence
among emergency nurses in South Australia. Although
95% of nurses agreed that emergency disaster education
was important, 39% of participants had never received
disaster training while 63% of participants had never
been involved in a disaster response in their careers.
Therefore, the nurses’ preparedness and self-confidence
inemergencies could be directly affected by a combination
of previous experiences, natural disasters, and training.
Standardizing disaster education and making it
available not only increase disaster awareness but also
make nurses less vulnerable in the face of unexpected
disasters.P!
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Discussion

The simulation technique is a process that helps
organizations predict, compare, and optimize the
results of their performance and decision-making
process, without incurring the cost and risk of changing
current processes and new implementation. Therefore,
the present study aimed to investigate the benefits
of simulation-based training in hospital emergency
departments. The results showed that excessive
congestion in hospital emergency departments is a global
issue that has become even more challenging due to
the steady increase in patients” demands, the growing
complexity of cases, and the limited resources available
in hospitals. This problem is vital to be addressed because
the provision of necessary medical services to patients
may be delayed due to the congestion and lead to various
adverse consequences.®®?

To cope with this problem, research techniques in
operations are widely used to analyze and optimize
emergency department operations.*”! Emergency
department staff are the first staff who address the
patients in natural and normal conditions. However, their
responsibilities are multiplied in hospital emergencies.
Thus, appropriate skills, efficiency, and real capabilities
are essential for them to save human lives and improve

their health.['s!

To develop and evaluate a multimode simulation-based
training program for the staff of hospital emergency
departments to increase their competencies in response
to incidents, Noh et al.(2108) conducted a study involving
40 participants in October 2016. According to the
results, a multimode simulation-based training program
must be developed for the staff of hospital emergency
departments in a way that all participants significantly
improved their disaster response capabilities.*!

Today, the focus is on simulation-based research as it is
the most appropriate way to make important decisions
on the patients’ flow through the emergency department.
The results of the study indicated that education and
training was limited due to the lack of realistic evaluation
tools. The virtual world provides a platform for
education, which raises the level of knowledge, abilities,
and skills of health-care staff.?! The implementation of
high-quality care is enhanced by improvement of nursing
competencies such as time management skills.F

Joing et al. (2020) conducted a descriptive cross-sectional
study aimed at developing a computer simulation-based
training program for hospital nurses to enhance their
competencies in response to disasters. In this work,
which was done on emergency department nurses, the
Pearson correlation coefficient was used to analyze the

data. The assessment of needs, using the modified Delphi
method, led to the following competencies in hospital
nursing: triage, incident management, hospital capacity
management at the time of incidents, and methods of
saving in specific circumstances. Each competency was
adapted to appropriate simulation methods. Evaluation
of the program revealed the improved understanding,
disaster management, problem-solving, and technical
skills in nurses and increased competencies of nurses
in response to disasters. The program developed in this
study can be used as an essential tool in future research
on curriculum development.*!

The results of the study showed that emergency
departments have usually been responsible for managing
the initial response and building capacity. Training is
needed so that health-care staff can make an effective
response. Assessing the effects of this training is very
complex because the real skill can only be demonstrated
when there is an emergency patient. The use of computer
simulation-based training provides opportunities for
nurses to improve management skills and increase their
overall self-efficacy.*!

Different methods are used to improve the quality
and efficiency of patients’ services and flow in the
emergency department. From these methods, the
tendency to use computer simulations to assist in
effective decision-making in health care and to improve
operations is increasing.””! Furthermore, it was found
that the simulation-based training could improve the
quality of medical services and provide a framework
for modeling other hospital processes, which affected
the provision of services to patients.!

In a study in 2020, Suhee Jeong et al (2020). examined
the knowledge and competencies of 234 clinical nurses
working in a public hospital in Korea. The nurses’
awareness of emergency codes was measured by
recognition and confidence in eight emergency laws,
and nursing competencies were assessed using the
Disaster Nursing Preparedness Response Competency
Scale. The results showed that recognizing emergencies
among clinical nurses was associated with their high
self-confidence and nursing competencies in disasters.
Further studies should develop strategies to improve
nurses” awareness and self-confidence in emergencies.
Furthermore, for nursing management, special attention
should be paid to provide more opportunities for training
in natural and human-made disasters to improve nurses’
self-confidence and competencies.™!

This study further indicated that the level of
self-confidence as well as practical skills of emergency
department staff could be very effective in improving
their skills through practical and training methods in a
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simulated environment. Rivera et al (2019). evaluated and
compared the effectiveness of two training interventions
of emergency preparedness, using traditional training
methods and simulation-based training. They found that
integrating simulation-based training into emergency
preparedness curricula could improve the knowledge
and responsibilities of hospital emergency staff."!

Nejadshafiee et al. (2020) in a descriptive cross-sectional
study, using questionnaires completed by 142 hospital
emergency department staff, showed that in order to
improve the main competencies and increase the level
of knowledge and skills of the staff, strategies such as
ongoing virtual practices and training programs should
be used.!

Limitations and recommendations

One of the limitations of the present study was the
limited scope of search and lack of the adequate number
of studies conducted in this field. A small number of
simulations in emergency department studies have
emphasized the field of simulation-based training in
the hospital emergency department and they have
been mostly implemented in other fields. Based on the
findings of the present study, development of training
programs and strategies such as the use of virtual reality
in future studies is suggested.

Conclusion

The simulation techniques used to evaluate the systems
are a very good tool for improving the quality of a
hospital emergency room. On the other hand, using
simulation techniques, costs can be predicted and
priorities can be determined. Therefore, emergency
departments belong to the emergency medical services
which represent the most important health-care services
and the task of an emergency department is providing
health-care services for people who need urgent
medical treatments. Therefore, based on the results,
simulation-based training workshops and participation
of staff in simulations will increase their knowledge,
skills, confidence, and preparedness and also save time
and resources to face future challenges.
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