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a b s t r a c t

In recent years, due to the aging of the population, the number of dental patients with comorbidities such as 
hypertension and diabetes has increased. Although it has been reported that these patients are increasingly 
developing medical emergencies during their dental treatments, many dental providers still do not possess 
the skills to manage medical emergencies appropriately. Simulation training is essential to improve this si-
tuation however, there is no report describing how to conduct an effective simulation in detail for dental 
office medical emergencies. The purpose of this review is to provide information on simulations that is ef-
fective and practical. The authors will highlight the key characteristics for providing effective simulation 
trainings, such as the selection of simulators, simulation locations, instructors, debriefings, methods for 
evaluating educational effectiveness, and the use of telesimulation as a method for simulation training due to 
the global COVID-19 pandemic. In addition, this review provides recommendations on tailoring an ideal si-
mulation training course for those who wish to create one. The authors hope that this review will promote the 
spread of effective simulation training and in turn, contribute to improving the medical safety of dental 
patients.
© 2023 Published by Elsevier Ltd on behalf of The Japanese Association for Dental Science. This is an open 

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

In recent years, many countries around the world are facing 
population aging, and the number of elderly people with various 
comorbidities such as hypertension, diabetes, and heart disease is 
increasing. In addition, it has been reported that the frequency of 
medical emergencies during dental treatments has increased due to 
the growing number of patients receiving long-term drug adminis-
tration and the tendency for dental appointments to be pro-
longed [1–4].

In a survey of 2704 dentists in North America, 13,836 medical 
emergencies occurred over a 10-year period with vasovagal syncope 
as the predominant type of medical emergency, followed by mild 
allergic reaction, postural hypotension, and hyperventilation [5]. In a 
survey of 620 German dentists, 57 % experienced up to three medical 
emergencies and 36 % experienced up to ten emergencies in one 
year. In addition, vasovagal syncope was the most common medical 
emergency, followed by hypertensive crises, seizures, and hypogly-
cemic episodes [6]. In a three-year survey of 1504 French dentists, 
74.4 % faced some medical emergencies and 23 % requested emer-
gency medical services. Vasovagal syncope was also reported to be 
the most common, occurring about twice a year [7]. A survey of 
General Dental Practitioners in Great Britain reported that one 
medical emergency occurred every 4.5 years in England and Wales, 
and one occurred every 3.6 years in Scotland. [8]. A 6-year survey at 
the Griffith University Dental Clinic in Australia reported that the 
frequency of medical emergency was 0.037 %, with vasovagal syn-
cope followed by hypoglycemia and foreign body ingestion [9]. A 
survey in Japanese university hospitals dentistry published after 
2010 reported the frequency of medical emergencies; these values 
were 0.0031–0.012 % with vasovagal syncope being the most 
common. This is in agreement with reports from other countries 
[10,11]. Based on these reports, although the frequency of medical 
emergency is low, it can be inferred that most dental providers will 
encounter situations where they need to deal with medical emer-
gencies several times throughout their careers. Therefore, dental 
providers need to be able to manage medical emergencies appro-
priately to ensure patient safety.

Are dental providers sufficiently prepared for medical emergen-
cies? In a survey of 182 dental interns in India, 63 % responded that 
they had the ability to deal with unconscious patients [12]. On the 
other hand, in a survey of 153 dental students and dental interns in 
Saudi Arabia, only 37 % responded they were confident in managing 
medical emergencies [13]. A survey of 498 dentists in Croatia re-
garding pediatric medical emergencies found that 45 %−64.9 % of 
dentists did not have sufficient capacity to deal with medical 
emergencies such as an asthmatic shock, angina pectoris, hypo/hy-
perglycemia, epileptic episode, breathing obstruction, vasovagal 
syncope, and anaphylactic shock. In addition, 20.5 % of dentists ex-
perienced failure to make proper diagnosis when faced with medical 
emergencies [14]. In the authors’ study of Japanese dental providers 
(i.e. dentists and dental hygienists), only 14 % and 6 % of the re-
spondents were confident in the treatment of vasovagal syncope and 
anaphylaxis, respectively [15]. Thus, most dental providers lack 
confidence when managing medical emergencies however, pre-
paring them through appropriate training may improve their con-
fidence. Dental providers cannot acquire the skills needed to manage 
medical emergencies using real patients [16]. Therefore, 

introduction of simulation training to improve knowledge and skills 
in medical emergencies management can be used to solve this si-
tuation [1]. An advantage of simulation training is that it allows 
learners to repeatedly practice medical emergencies management 
without putting patients at risk. Simulation training also improves 
the knowledge, task acquisition, and equipment as well as drug fa-
miliarity of individual learners. In addition, it contributes to the 
development of leadership and closed-loop communication when 
participating as a team [17].

Simulation training has various advantages as described above 
and should be actively introduced into the education for various 
medical emergency management to dental providers. Since to date, 
there is no report describing how to conduct an effective simulation 
in detail for dental office medical emergencies, the purpose of this 
review is to provide information on simulations that is effective and 
practical. This review introduces simulation training for medical 
emergencies in the dental setting conducted in Japan as well as 
throughout the world and explain the ideal simulations based on the 
authors’ experience.

2. Methods

2.1. Type of review

Narrative review.

2.2. Search strategy

Two electronic databases were used to conduct the literature 
search: PubMed (for the English literature) and Ichushi-Web (for the 
Japanese literature). The following keywords were employed for the 
search strategy.

PubMed: (Simulation AND Dental AND Emergency), (Training 
AND Dental AND "Medical Emergency"), ("High-fidelity Simulation" 
AND Dental AND Emergency).

The following filters were applied to the PubMed search: 
Humans and English.

Ichushi-Web: (Dentistry AND "Sudden Change" AND Simulation), 
(Dentistry AND "Cardiopulmonary Resuscitation" AND Education).

The following filters were applied to the Ichushi-Web search: 
Excludes meeting abstracts.

Publications from 2000 to 2023 were included (last search date: 
6 January 2023). Duplicate articles were detected and excluded. The 
abstracts were then checked and only publications that fit the pur-
pose of this review were selected.

3. Simulation training for medical emergencies in the dental 
setting provided in Japan

In Japan’s Model Core Curriculum in Dental Education for dental 
students published by the Ministry of Education, Culture, Sports, 
Science and Technology, dental students are required to be able to 
explain medical emergencies during dental treatment as well as the 
mechanisms of action and indications for emergency drug [18]. In 
the Achievement Goals for Dental Residents published by the Min-
istry of Health, Labor, and Welfare, dental residents are required to 
acquire knowledge, attitudes, and skills related to medical emer-
gency management in order to perform dental treatments safely 
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[19]. To achieve these goals, many simulation trainings for medical 
emergencies are provided for dental providers in Japan, primarily by 
university dental schools. However, many of these reports are 
written in Japanese and hence, it is difficult for readers outside of 
Japan to comprehend and appreciate the simulation training being 
conducted in Japan. Therefore, this section provides an overview of 
medical emergencies simulation done in Japan, focusing on simu-
lation resources and evaluation methods. Details of the simulation 
training are shown in Table 1.

3.1. Simulators

Many reports on medical emergency simulations from Japanese 
university dental schools were related to Basic Life Support (BLS), 
and simple cardiopulmonary resuscitation (CPR) manikins were 
commonly used as simulators [20–26]. A high-fidelity manikin 
capable of pulse palpation, blood pressure measurement, and elec-
trocardiogram monitoring is not required for the purpose of per-
forming BLS, including chest compressions, rescue breathing, and 
AED use. Tokyo Dental College [27] and Fukuoka Dental College [28]
used the Skill Reporting System combined with CPR manikins. They 
reported that this system could evaluate the depth and speed of 
chest compressions, chest rise during rescue breathing, and was 
useful for feedback to learners. Osaka University [22] and Osaka 
Dental University [29] held an Immediate Cardiac Life Support 
course for dentists using high-fidelity manikin such as HeartSim 
(Laerdal Medical, Stavanger, Norway). Learners were able to learn 
advanced resuscitation procedures such as tracheal intubation and 
defibrillation by using high-fidelity manikins. Showa University has 
developed a robot patient to assess the ability of dental students to 
deal with vasovagal syncope and adrenal hypersensitivity [30]. Due 
to how this robot could move its tongue, jaw, neck, arms, eyeballs, 
etc., and can also perform vomiting reflex, saliva secretion, and 
conversation, it reproduces very realistic environments in which 
medical emergencies may occur. However, the purchase of high-fi-
delity manikin and the development of robot patients are costly.

The use of apps from smartphones and tablets have been adopted 
by some universities instead of humanoid simulators. Tokyo Dental 
College [31] and Nagasaki University [32] used the vital sign simu-
lation app known as SimMon (Castle Andersen ApS, Hillerød, Den-
mark) to provide simulation trainings for vasovagal syncope, 
anaphylaxis, cardiac arrest, etc. for dental students. However, there 
is a concern that it is difficult to acquire skills on a screen-based 
simulation using apps. The authors have developed a simulation 
course for vasovagal syncope and anaphylaxis with combination of 
CPR manikin and SimMon, and have provided it to dental providers 
such as dentists and dental hygienists. In the case of a medical 
emergency, the blood pressure, heart rate, arterial oxygen saturation, 
electrocardiogram, respiratory rate, etc. could be adjusted using 
SimMon. Therefore, the authors reported that it was effective in 
improving skills and self-confidence of dental providers for medical 
emergency management [15]. In addition, SimMon is inexpensive 
(costing around 30 USD as of January 2023), which is a great ad-
vantage for disseminating simulation training to many dental pro-
viders.

In recent years, simulation training using virtual reality (VR) 
technology has been developed in Japan. Kubo (a private dental 
clinic) used a 360-degree camera to create educational VR contents 
based on scenarios of hyperventilation syndrome and anaphylaxis 
during dental treatments [33]. Individuals can learn the diagnosis 
and treatment of these medical emergencies through images on the 
head mount display. With the introduction of VR technology, in-
dividuals can also learn medical emergency management in an en-
vironment resembling on-the-job training. This is a simulation 
training method that is expected to further develop in the future.

3.2. Instructors

There are 29 university dental schools in Japan, all of which have 
dental anesthesiology departments. Dental anesthesiologists in 
these department are usually in charge of general anesthesia and 
intravenous sedation for oral surgery and dental treatment for 
children and people with disabilities. In addition, they also deal with 
medical emergencies during dental treatments. Due to their clinical 
experience, dental anesthesiologists are primarily in charge of 
medical emergency simulation courses at each university 
[15,20–27,29,31,32]. The Japanese Dental Society of Anesthesiologist 
certifies dentists in Japan through the Japanese Board of Dental 
Anesthesiologist (JBDA) and board certified dental anesthesiology 
specialist (BCDAS). JBDA certification requirements consist of more 
than 200 cases of general anesthesia, more than 50 cases of in-
travenous sedation, and passing a written and an oral exam. BCDAS 
certification requires experience of more than 500 dental anesthesia 
cases as well as passing a written and an oral exam [34]. Many dental 
anesthesiologists in Japan hold these qualifications; they are spe-
cialists in medical emergency management. Instructor quality is 
critical to delivering effective simulation training [15]. Therefore, in 
Japan, it is desirable for dental anesthesiologists, who are also ex-
perts in medical emergency management, to hold the roles of in-
structors for medical emergency simulation courses. Although some 
dental anesthesiologists have sufficient clinical experience, they may 
not be familiar with simulation education, such as the instructional 
methods and simulator operation.

For BLS-specific simulation training, procedures are standardized 
by guidelines such as the American Heart Association thus, even 
those who are not directly involved in dental care can provide suf-
ficient instructions. From this point of view, emergency doctors, 
surgeons, internists, nurses, and paramedics are also in charge of BLS 
instructions for dental providers [23,24].

3.3. Evaluation methods of educational effect

Both the educational and assessment components are essential 
for simulation training [17]. When simulation training is provided, it 
should be evaluated on whether it has an educational effect on the 
learners. However, many of the reports on simulation training in 
Japan have only described the contents and details of the developed 
courses [21–23,25–27,29,33] with few studies having scientifically 
evaluated the educational effects, such as reporting statistical re-
sults. The authors conducted simulation training based on scenarios 
of vasovagal syncope and anaphylaxis that occurred during dental 
treatments and evaluated skills of the learners using a checklist. As a 
result, the score of the checklist significantly increased after the si-
mulation training, suggesting that the medical emergency diagnosis 
and treatment skills of dental providers improved [15]. Objective 
skill evaluation using a checklist is the basis of evaluating educa-
tional effectiveness, and the authors believe that this process is es-
sential to provide effective simulations. Nogami et al. [28]. assessed 
dentists' long-term BLS skills, and Tanzawa et al. [30]. assessed 
dental students' skills to deal with vasovagal syncope and adrenal 
hypersensitivity using a checklist. In both reports, simulations were 
conducted only for the skill evaluation of the subjects, and were not 
aimed at developing educational methods.

As a method of evaluating educational effectiveness other than 
evaluating skills, Sanuki et al. used the 100 mm Visual Analog Scale 
(VAS) to assess learners' confidence in understanding and managing 
medical emergencies. They reported that simulation improved the 
confidence of dental students, as their VAS scores on self-confidence 
increased significantly after simulation training using SimMon [32]. 
The authors introduced a questionnaire with a five-point Likert scale 
to assess the confidence of dental providers in diagnosis and treat-
ment of medical emergencies before and after the simulation [15]. It 
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is difficult to completely eliminate the learner's subjectivity in the 
evaluation of educational effects using VAS or questionnaires. 
However, by introducing these, it becomes possible to evaluate 
learners' individual perceptions for the value of simulation training.

4. Simulation training for medical emergencies in the dental 
setting provided throughout the world

This section provides an overview of medical emergencies si-
mulation in countries other than Japan. Details of the simulation 
training are shown in Table 2.

4.1. Simulators

Most of the simulation training in Japan focuses on BLS. 
Meanwhile, in other countries predominantly in North America and 
Europe, simulation training is also widely provided for medical 
emergencies other than cardiac arrest, such as vasovagal syncope, 
anaphylaxis, hypoglycemia, and acute coronary syndrome. 
Therefore, high-fidelity manikins are used as simulators to re-
produce complex patient symptoms, vital signs, and electro-
cardiogram changes at the time of medical emergencies [16,35–46]. 
For example, the high-fidelity manikin SimMan 3 G (Laerdal Med-
ical) can reproduce coughing, snoring, stridor, breathing difficulty, 
vomiting, etc. [36]. PediaSim Emergency Care simulator (Medical 
Education Technologies, Inc., Sarasota, FL, USA) can reproduce blink, 
breath sounds with chest wall movements, heart sounds with cen-
tral and peripheral pulses, exhibit physiological reactions to drugs, 
etc. [43]. To provide effective simulation training, it is important to 
reproduce a realistic clinical setting [15,45] thus, the use of high- 
fidelity manikins is very useful for this purpose. On the other hand, 
barriers to introducing a high-fidelity manikin include the high 
purchase cost and the extensive time required to learn how to op-
erate it [15,35,41]. In addition, it has been reported that even with a 
high-fidelity manikin, it is difficult to reproduce physiological reac-
tions such as cyanosis, flushing, clamminess, and seizures depending 
on the model [39]. However, these physiological reactions may be 
reproduced as technology advances, especially using VR technology.

4.2. Simulation location

To reproduce realistic clinical settings, the location of the simu-
lation training is as important as the choice of the simulator. Many of 
the simulations were performed in dental examination rooms in 
dental clinics or hospitals [35,37,41,44,45]. Thus, simulation-based 
education conducted in the clinical environment where learners 
usually work, rather than in dedicated training centers, is called in 
situ simulation [47]. For example, in military trauma training, the US 
Air Force has collaborated with the University of Cincinnati to pro-
vide in situ simulation for critical care air transport teams. Team 
members including critical care trained physicians, nurses, and re-
spiratory therapists participated in simulation training for trauma 
management at the Center for Sustainment of Trauma and Readiness 
Skills (C-STARS) (Fig. 1), and even participated in simulations aboard 
military transport aircraft C-130 during training flights [48]. It has 
been reported that in situ simulation allows dental providers to 
learn in a familiar environment, resulting in a more realistic ex-
perience and performance [37]. Brooks-Buza et al. reported that in 
situ simulation using a high-fidelity simulator can evaluate both the 
performance of learners and the clinical emergency response 
system. Through in situ simulation training, they uncovered system- 
based problems, such as the lack of necessary equipment in clinics 
and the inability of existing wireless systems to work [44]. Thus, in 
situ simulation has many advantages and should be adopted as 
much as possible for effective simulation training.Ta
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Other than in situ simulation, there have been reports on simu-
lations conducted at simulation centers owned by universities or 
hospitals [36–39,42,43]. The simulation center is a facility dedicated 
to medical simulation, and it is possible to use the rooms that re-
produce hospital wards, ICU, operating rooms, dental examination 
rooms, etc. These settings may be better learning environments for 
individuals learning highly specialized skills, such as medical 
emergencies during sedation [37] as well as providing simulations 
for oral surgery residents who work in hospital wards and operating 
rooms [42].

4.3. Instructors/Supervisors

Since there are very few dental anesthesiologists in countries 
other than Japan, anesthesiologists, emergency doctors 
[37,40,43,44,49,50], and dentists with advanced cardiovascular life 
support instructor qualifications [16,46] have acted as instructors or 
supervisors for simulation training. It has been reported that simu-
lation center faculty members [42] and technicians [39] participated 
in the simulation to operate the high-fidelity manikin properly. In 
addition, trained simulationists [35] and qualified medical simula-
tion educators [45], who are specialists in simulation education, also 
participated to support the education for learners.

There are some reports that a faculty development course was 
implemented for faculty members for the purpose of training ap-
propriate educators. Tan gave a lecture on adult learning theories 
and debriefing techniques to pediatric dental faculty members be-
fore conducting simulation training for pediatric dental residents to 
learn the management of medical emergencies during sedation. [43]. 
Bilich et al. reported that an experienced faculty member conducted 
the training for faculty members with the aim of appropriately 
evaluating skills using a checklist and promoting group debriefing 
[41]. Preparation, support, and feedback from the faculty members 
are important and is the key to successful simulation [39]. Therefore, 
a faculty development course is considered very useful.

In summary, an effective simulation can be performed in coun-
tries other than Japan by clinically experienced doctors and/or 
medical simulation experts in collaboration with dental faculty 

members, and by introducing a faculty development course prior to 
the course.

4.4. Debriefing

In simulations conducted in various countries predominantly in 
North America and Europe, debriefing sessions are provided after 
scenario-based simulation training [35–39,41–45,50]. Debriefing is 
defined as an interactive, bidirectional, and reflective discussion, or 
conversation between learners or between learners and facilitators 
[51]. Debriefing provides an opportunity for learners to reflect on the 
strengths and weaknesses of their performance, thus enhancing 
team performance and ultimately improving patient outcomes [17]. 
Feedback, which is often confused with debriefing, is defined as 
information provided to learners for the purpose of modifying their 
thinking and/or behavior to improve future performance [51]. Thus, 
feedback is a one-way transmission of information to the learners 
and is different from debriefing, which is a two-way discussion. 
Debriefing is more desirable than simple feedback for effective si-
mulation training.

4.5. Evaluation methods of the educational effect

The authors’ report was the only study in Japan that conducted a 
practical test after simulation training and evaluated skills using a 
checklist [15]. However, there are many reports using checklist to 
assess skills in countries other than Japan [35,36,40,41,44,46,49]. 
Only a few studies have prospectively compared checklist scores 
between a simulation group versus a control group (without simu-
lation training) to scientifically evaluate educational effects [35,36]. 
Manton et al. evaluated management skills for anaphylaxis or acute 
coronary syndrome in dental residents. They reported that the 
average checklist score (out of 128 points) was significantly higher at 
90.9 in the simulation group compared to 61.2 in the control group 
[35]. Roy et al. evaluated management skills for airway obstruction, 
seizure, allergies, vasovagal syncope, asthma, and chest pain in 
dental students. The overall checklist score was significantly higher 

Fig. 1. Center for Sustainment of Trauma and Readiness Skills (C-STARS) at the University of Cincinnati Medical Center, Cincinnati, USA. The entrance of C-STARS (a). High-fidelity 
Manikins used for trauma management simulation (b and c). The room shown in (c) is a special one that can reproduce the brightness of the cabin and the loud engine noise 
during flight to conduct simulation training in an environment that mimics the cabin of a transport aircraft.
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in the simulation group than in the control group and concluded that 
simulation training using a high-fidelity manikin was useful [36].

As an evaluation method for educational effectiveness other than 
the checklist, there have been many reports where questionnaires 
instead were provided to learners [36–39,42,43,45,46,49,50]. Re-
garding the questionnaire items, rather than simply asking the 
learners to freely state their opinions, most reports adopted the 
Likert scale in order to quantify the learners' confidence after si-
mulation training, their satisfaction with the course, and the effec-
tiveness of the course [36,38,39,42,43,45,49]. For example, Rubin 
et al. used a five-point Likert scale (from 1 = strongly disagree to 5 = 
strongly agree) in their questionnaire and reported that the overall 
course rating was 4.91  ±  0.33 (Mean ±  SD), indicating that it was 
highly effective [39].

5. Telesimulation training during the COVID-19 pandemic

The recent global COVID-19 pandemic has had a significant im-
pact on simulation training. Due to the lack of personal protective 
equipment as well as the need for social distancing, the trend for 
medical simulation training has shifted from traditional in-person 
simulation to telesimulation training utilizing various virtual plat-
forms [52]. Telesimulation is defined as the process of using tele-
communication and simulation resources to provide education, 
training, and assessment to off-site learners [53]. This section in-
troduces medical education using telesimulation and explains the 
pros and cons of telesimulation.

5.1. Medical education using telesimulation in the world

Mikrogianakis et al. connected hospitals in Toronto, Canada and 
Gaborone, Botswana via Skype videoconferencing software (Skype 
Limited, Luxembourg) and provided telesimulation training using 
intraosseous insertion simulators prepared at both facilities. 
Pediatricians in Toronto remotely instructed physicians in Botswana 
on the intraosseous insertion technique, resulting in improved 
scores on learners' written tests. In addition, the questionnaire 
showed improved confidence in learners handling the device. The 
intraosseous insertion skills of the learners evaluated by both on-site 
and off-site evaluators using a checklist showed no difference in 
scores thus, it was reported that accurate evaluation can be achieved 
via Skype [54]. By using Skype, multiple hospitals in Ontario, Canada 
were able to provide anesthesiologists with simulation training for 
the ultrasound-guided supraclavicular brachial plexus block using a 
high-fidelity ultrasound simulation machine. Skills were evaluated 
by both on-site and off-site evaluators using a checklist, and in both 
evaluations, scores significantly increased after the course compared 
to before the course. Furthermore, the questionnaire showed that 
the telesimulation improved learners' confidence in their skills. 
Moreover, most of the learners indicated that they would re-
commend the course to their colleagues, suggesting it was a highly 
satisfying educational method [55]. In addition, the usefulness of 
telesimulation has been reported in various medical education such 
as neonatal resuscitation training [56], mass casualty incident 
training [57], difficult airway management and local anesthetic 
toxicity management [58], evaluation of laparoscopic performance 
[59], patient assessment including the interpretation of vital signs 
and laboratory data [60], and instructor training and faculty devel-
opment [61].

Since 2021, the authors have introduced telesimulation for the 
management of medical emergencies in the dental settings and are 
providing it to the dental clinic staff (Fig. 2). The authors' facility 
(Niigata University) and the dental clinic were connected by Zoom 
(Zoom Video Communications, Inc., San Jose, CA, USA), and the 
BCDAS remotely provided simulation training based on vasovagal 
syncope and anaphylaxis scenarios for dentists and dental 

hygienists. From the questionnaire given to participants after the 
course, many answered that the scenario-based telesimulation was 
very useful, suggesting that it was a favorable educational method 
for the learners [62].

5.2. The pros and cons of telesimulation

The advantage of introducing telesimulation is that it reduces the 
time and cost of travel for both educators and learners [59,63]. 
Furthermore, by reducing the burden of time and cost for the lear-
ners, participating in simulations will be more accessible thereby 
leading to the wide spread of simulation training [64]. In addition, 
videoconferencing software can be used to easily connect learners 
and educators around the world allowing various clinical skills and 
knowledge to be shared. It is also expected to promote international 
collaboration [63]. Above all, with the spread of COVID-19 world-
wide, the introduction of telesimulation is a huge advantage in that 
it can substantially reduce contact between people. Regarding the 
educational effect of telesimulation, learners' neonatal resuscitation 
knowledge scores significantly increased after the course [56], and 
as mentioned above, the ultrasound-guided supraclavicular brachial 
plexus block skill has been improved after the course. [55]. In ad-
dition, in studies that evaluated inter-rater reliability when evalu-
ating the learners' skills on-site and off-site using a checklist, scores 
assessed off-site have been reported to be as reliable as on-site 
[55,59]. Therefore, it is inferred that the learners are evaluated ap-
propriately in the telesimulation as well as in-person simulation, 
and that educational effect can be obtained.

On the other hand, some concerns about the introduction of 
telesimulation have been reported. The most common issues are 
technical problems, such as unreliable internet connectivity, low 
bandwidth, issues with the software, etc., which can cause the in-
terruptions of video and audio during simulation training [65]. There 
have been some reports of video and audio disconnection during the 
course, although it was only for a short period of time [55,58,62]. 
Therefore, it is essential for instructors and management staff to 
have adequate technology to troubleshoot these problems [52]. 
Another concern is that the introduction of telesimulation requires 
various resources such as simulators, computers, video conferencing 
software, and screens [57,63]. In particular, when it is necessary to 
prepare both on-site and off-site simulators, more simulators are 
required compared to in-person simulations, which increases oper-
ating costs. Furthermore, in telesimulation, it has been reported that 
the quality of supervision and feedback from the educators may 
deteriorate due to the physical distance between the educator and 
the learner [56].

6. Ideal simulation training to learn the management of medical 
emergencies

This section summarizes the key characteristics of an ideal and 
tailored simulation training model that can be useful for those who 
wish to create a simulation training course for the management of 
medical emergencies in the dental setting.

For the simulators, it should be selected according to the edu-
cational purpose. For example, a simple CPR manikin is sufficient for 
BLS training. On the other hand, the use of a high-fidelity manikin is 
useful when targeting various medical emergencies other than car-
diac arrest. If the cost of a high-fidelity manikin is a barrier, com-
bining a CPR manikin with an app such as SimMon will enable the 
reproduction of realistic clinical settings at a low cost [15]. Regarding 
instructors, in Japan, it is desirable that dental anesthesiologists who 
have qualifications such as JBDA and BCDAS oversee instructions. If 
the dental anesthesiologist has little experience in simulation edu-
cation, then the authors recommend running courses in collabora-
tion with simulation education experts. If a dental anesthesiologist is 
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not available (such as in a country other than Japan), the authors 
believe that the quality of the course can be maintained by having 
anesthesiologists or emergency doctors manage the course with 
dental faculty members. Regarding the location of the simulation, it 
is ideal to introduce in situ simulation, that is, to hold it in a dental 
clinic or hospital dental examination room. It is also important to 
provide learners with time to reflect by setting up a debriefing 
session after each scenario-based simulation training. Both educa-
tional and assessment components are important for simulation 
[17]. Thus, the process of evaluating the educational effect on lear-
ners after providing simulation education is essential. Therefore, it is 
strongly recommended to evaluate each learner's skills using a 
checklist at the end of the simulation course, and to evaluate their 
self-confidence and satisfaction by a questionnaire using the Likert 
scale. Finally, depending on the spread of COVID-19, introducing 
telesimulation should be considered as an option. By adopting these 
key characteristics for simulation training mentioned above, the 
authors believe that it is possible to provide effective simulations for 
dental providers to learn the management of medical emergencies.

7. Future perspective and conclusion

This review has outlined the several simulation methods for the 
management of medical emergencies that are being provided 
around the world, introduced a telesimulation that has been at-
tracting attention in recent years due to the global COVID-19 pan-
demic, and proposed an ideal simulation training model. However, 
there are still issues to be considered. First, little has been reported 
about how long skills acquired through simulation are retained. 
Most of the studies presented in this review conducted skill as-
sessments immediately after the simulation and evaluated only 
short-term educational effects. Skills inevitably decline with the 
passage of time after the simulation. Thus, it is essential to join a 
refresher course to maintain these learned skills. In the future, it is 
necessary to perform research from the perspective of long-term 
educational effects. Second, the educational effect of the authors’ 
medical emergency training course with telesimulation is unclear. 
The authors have reported that a course with telesimulation is 
technically feasible, but the authors have not evaluated its 

educational effects as a study [62]. Since the need for telesimulation 
is expected to increase in the future, this should be evaluated as soon 
as possible.

Simulation training is the only method dental providers can learn 
to manage the medical emergencies without putting patients at risk. 
The contents in each section contain many tips for providing effec-
tive simulations, and the authors are confident that it would be 
useful for the readers. The authors hope that this review will pro-
mote the spread of effective simulation training and, in turn, con-
tribute to improving the safety of dental patients.
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