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Abstract 

Introduction: Personal protection in aerosol-generating procedures is an important skill to safely deliver care to patients in the 

COVID-19 pandemic. This aim of this study was to evaluate the impact of “just-in-time” simulation training for airway 

management in a suspected COVID-19 patient. 

Methods: This was a prospective mixed-method cohort study in a tertiary paediatric department. A mandatory “just-in-time” 

simulation training session for intubation of a suspected COVID-19 patient was conducted. Pre- and post-simulation 

questionnaires were administered. Participants were invited to attend focus group interviews to further delineate their experience. 

Quantitative and qualitative methods were employed to analyse the data. 

Results: Thirty-three participants, including doctors, nurses and respiratory therapists attended the training. Self-confidence in 

intubation, managing and leading a resuscitation team and dealing with problems with intubation significantly improved. 

Simulation was valued for the experiential learning as well as for increasing confidence and awareness. Process improvement 

suggestions from both participants and trainers were raised.  There was a small signal of skill translation to real life scenarios. 

Conclusion: Simulation-based training is a useful tool for infectious disease outbreak preparedness. Further research will need 

to be done to determine the impact on actual clinical practice in pandemics. 
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I. INTRODUCTION 

Since the World Health Organization (WHO) declared 

the Severe Acute Respiratory Syndrome Coronavirus 2 

(SARS-CoV-2) outbreak a public health emergency of 

international concern on 30 January 2020 (World Health 

Organization, 2020), the COVID-19 pandemic has now 

affected millions of people worldwide, with a wide range 

of case fatality rates amongst the 210 countries and 

territories affected (The Centre for Evidence-Based 

Medicine Nuffield Department of Primary Care Health 

Sciences University of Oxford, 2020). In Wuhan, China, 

one of the first epicentres of this international pandemic, 

out of 44672 confirmed cases of COVID-19, 1716 were 

healthcare workers (HCWs) (Wu & McGoogan, 2020). 

Of the confirmed cases among HCWs, 14.6% were 

classified as severe or critical, and 5 deaths were 

observed (The Novel Coronavirus Pneumonia 

Emergency Response Epidemiology Team, 2020). Early 

reports suggest that modes of transmission of SARS-

CoV-2 include droplet and contact (via the fecal-oral 
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route and fomites); airborne transmission may occur 

during aerosol-generating procedures (World Health 

Organization, 2020). 

 

During the 2003 SARS-CoV outbreak, despite the 

presence of existing safety protocols, up to half of the 

SARS-CoV cases in some centers were HCWs as a result 

of transmission within hospital units (Booth et al., 2003). 

Critical care and emergency care providers are often 

involved in high-risk aerosol-generating procedures such 

as oronasal suctioning, bag-valve-mask ventilation, non-

invasive positive pressure ventilation, and endotracheal 

intubation in patients with COVID-19 with respiratory 

failure, and so must be prepared (Caputo et al., 2006; 

Wax & Christian, 2020; Zuo et al., 2020). The challenge 

for providers would be to provide high-quality and 

timely care to infected patients, without compromising 

their own safety. Apart from having adequate supplies of 

personal protective equipment (PPE), a safe environment 

for HCWs requires the provision of up-to-date 

information regarding the disease, smooth dissemination 

of protocols, and easy accessibility to portals reinforcing 

education and training in infection control procedures. 

Lau et al. (2004) reported that HCWs who underwent 

more than 2 hours of training were far less likely to be 

infected with SARS-CoV during the 2003 SARS-CoV 

outbreak in Hong Kong. In addition to PPE training, we 

felt that a simulated airway management scenario in a 

suspected COVID-19 patient was a vital component of 

training in order for staff to experience the profound 

challenges of performing high risk aerosol-generating 

procedures while in PPE and in isolation facilities. 

During the recent 2014 to 2016 West Africa Ebola 

outbreak, Grillet et al. (2015) with the use of simulation, 

found that commonly performed procedures in the 

intensive care unit becomes more complicated, more 

stressful and less comfortable in appropriate PPE. We 

were fortunate to find a window of opportunity close to 

the beginning of the COVID-19 outbreak in Singapore to 

prepare our healthcare teams using “just-in-time” in-situ 

simulation. The main objective of this study was to 

evaluate the impact of this training on our resuscitation 

teams when managing a respiratory emergency of a 

suspected COVID-19 pediatric patient.  

 

II. METHODS 

This was a prospective mixed-method cohort study in a 

paediatric department of a tertiary university hospital. 

Residents were put through a mandatory “just-in-time” 

simulation training session to prepare them for intubation 

of a suspected COVID-19 patient. The doctors involved 

were senior paediatric residents who regularly manage 

emergencies on call. Nurses and respiratory therapists 

were rostered to participate whenever available on shift. 

Participants worked in teams of 5 to 6 to manage a 

simulation scenario involving a patient with bronchiolitis 

who was suspected to have COVID-19. Each team 

comprised of participants from each of the healthcare 

professional groups listed above.  Actual personal 

protective equipment (PPE) including powered air-

purifying respirators (PAPR) were used in the 

simulation. Participants received training in the use of 

PPE and PAPR prior to the simulation session. The 

simulation was conducted in-situ in the paediatric 

intensive care unit (PICU) using a SimBaby (Laerdal). 

The scenario used can be found in the appendix. Each 

group participated in one scenario. Each scenario lasted 

30 to 40 minutes. The end point was successful 

intubation of the patient. There were 2 instructors 

(paediatric intensive care clinicians) present, one in the 

anteroom and one in the patient’s room. Debriefing was 

conducted as a group by both instructors immediately 

after every simulation. Each debriefing session lasted 30 

to 45 minutes and focused on technical and non-technical 

skills. 

 

Anonymous pre-simulation and post-simulation 

questionnaires were administered. Questions focused on 

confidence levels with managing intubation in a COVID-

19 suspect patient, using the PAPR, and anxiety levels. 

Responses were rated on a Likert scale of 1 to 5. 

Quantitative data was analysed using Microsoft EXCEL, 

2016. Pre and post responses on the Likert scale were 

analysed using the paired t-test. 

 

After the simulation and debriefing, participants were 

invited via email to attend focus group interviews to gain 

better insight into their responses and attitudes towards 

the simulation sessions. The format and logistics of the 

interviews were included in a participant information 

sheet in the email. Participation was voluntary. We 

aimed for maximal representation from the various 

groups of healthcare professionals who participated in 

the simulation. A semi-structured interview was 

conducted by 2 researchers (NN, JO) in groups of 3 to 5 

and interviews were audio-recorded. Two focus group 

interviews were conducted. Participants were asked 

questions regarding how they felt, what they learnt and 

what the benefits of the simulation experience were. 

Each interview lasted 30 to 40 minutes and were 

conducted in a quiet room in the PICU. Audio recordings 

were transcribed verbatim and anonymised at the point 

of transcription. Participants were only identified by role 

in the transcript. 

 

Thematic analysis of the transcripts was performed by 

the 2 interviewers using an inductive approach. Each 

interviewer coded the data independently, after which 

both interviewers discussed the codes and generated 

common themes together. Data was reviewed for 
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commonality in responses, degree of specificity (detailed 

explanation), and extensiveness (number of different 

people who had similar responses). Where there was 

disagreement, review of the data and existing literature 

was used for resolution. Descriptive summaries were 

developed for each theme, and participant quotes 

provided further evidence for interpretation and 

recommendations made. 

 

This study was approved by the institutional review 

board (National Healthcare Group, Domain Specific 

Review Board, NHG DSRB Ref. 2020/00234) and 

waiver of consent was obtained. 

 

 

 

 

 

III. RESULTS 

A. Pre- and Post-Simulation Questionnaire Responses 

A total of 33 participants took part in the training and 

completed the pre- and post-simulation questionnaires. 

There were 19 doctors, 12 nurses and 2 respiratory 

therapists. Confidence, as assessed by the questionnaire, 

increased significantly after the simulation in the areas of 

intubation, use of the PAPR, airway management in a 

COVID-suspect patient, leading a team and dealing with 

problems that arise during resuscitation (p < 0.05). 

Regarding anxiety over intubating a COVID-suspect 

patient, most participants were less anxious after the 

simulation (p < 0.05). Interestingly, on looking more 

closely at the responses, 9% (n=3) of participants were 

more anxious after the simulation than before they 

started. 42% (n=14) reported no change in their level of 

anxiety. Table 1 shows the mean scores of the questions 

asked in the pre- and post-simulation questionnaire. 

 

Question Pre (mean) Post (mean) p value 

1. I am confident with intubation 3.33 3.74 <0.05 

2. I am confident with using the PAPR 3.48 4.10 <0.05 

3. I am confident with managing a suspect 

COVID-19 patient who requires airway 

management 

2.83 3.73 <0.05 

4. I am confident with leading a team in 

resuscitating a suspect COVID-19 patient 

2.72 3.48 <0.05 

5. I am confident that I will be able to deal with 

problems that arise in the room during 

airway management in a suspect COVID-19 

patient 

2.82 3.68 <0.05 

6. I know the steps in intubating a suspect 

COVID-19 patient 

2.81 3.94 <0.05 

7. I feel anxious about intubating a suspect 

COVID-19 patient 

3.68 3.13 <0.05 

Table 1: Pre- and post-simulation responses 

 

After the simulation training, 96% of participants agreed 

or strongly agreed that they were more aware of who to 

call for help and how to communicate effectively when 

wearing PPE or PAPR while in an isolation room and 

93% agreed or strongly agreed that they were more able 

to anticipate problems. All participants agreed that 

simulation training was useful in preparing to deal with 

a similar situation while on call and in fact, 23% 

disagreed or strongly disagreed that 1 simulation session 

was sufficient. Figure 1 illustrates the perceived 

effectiveness of simulation training by participants. 
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Figure 1: Post-simulation responses on effectiveness of simulation training 

 

B. Focus Group Interviews 

Eight participants agreed to focus group interviews, 4 

doctors, 3 nurses and 1 respiratory therapist. Comments 

from the focus group interviews helped to further 

delineate the benefits and lessons learnt from this 

simulation exercise. Key benefits were grouped into the 

following themes: 

1) Experiential learning: Participants commented that 

getting to put theory into practice during the simulation 

was key to understanding what to expect. Being able to 

practice before an actual patient encounter helped them 

to be more prepared. Even simple things like setting an 

intravenous cannula could not be accomplished with 

ease. Participants stated that they had to rethink the way 

that things needed to be done as how they were done 

previously would not work in this situation. This led to a 

paradigm shift in the clinical processes and also the 

application of knowledge. For example, a lesson learnt 

was that there is a lower threshold for intubation in 

COVID-19 patients. In the words of a participant about 

his experience: 

 

“But the fact that you actually go through it, firstly you 

realize that it takes 3 times the length of the duration of 

what you would do, and the difficulties in 

communicating with the people around. So I thought that 

was the most…an awakening…. the most beneficial 

part.” 

 

Participants appreciated that this was a complex scenario 

that was high stakes for the healthcare team as well as for 

the patient. Getting to practice this, even though it was 

likely to be an infrequent occurrence, helped with 

familiarity with protocols and equipment used. 

Participants also felt that more people should attend this 

training and that they needed more practice. 

 

2) Increasing confidence: Participants felt that the 

simulation training was a timely intervention in light of 

the developing COVID-19 situation. This experience 

took away the “first-time” feeling and made the 

participants feel more comfortable with the protective 

equipment. This took away some of the anxiety and fear 

about their own safety and the safety of their COVID-19 

patients. One participant stated that more practice in 

simulations may reduce the resistance to wearing the 

PAPR, which may in itself pose a safety issue if PAPRs 

are not used when required. They felt that this experience 

made them a more valuable member to the resuscitation 

team. 

 

3) Increasing awareness: Participants appreciated the 

feedback and debriefing that came after the simulation. 

Experiencing the simulation made taught them to 

anticipate problems, plan ahead and to prioritize as 

resources were less accessible than usual. They 

developed insight into a possible “unconscious 

incompetence” as they expressed that if they had not 

gone through the simulation, they would not have known 

what they did not know and would be inappropriately 

confident in a real situation. Exploring resource 

management and considering aspects of waste reduction 

were thought to be beneficial for future encounters with 

similar situations. Some of our participants said: 

 

“It really gives you…. the best kind of idea of what to 

expect in a real life scenario.” 

 

“I would feel quite…. in a sense, bad for the patient that 

I was doing it for the first time on that patient. So I do 

feel that it is a responsible thing to do, as healthcare 

providers that we… that this was actually undertaken.” 

 

“If we had not had this, I probably won’t even have that 

fear of how terrible it could have been……… But if I had 

not known, I would still be confident not knowing what 

I’m expecting.” 
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Some participants mentioned developing more empathy 

for colleagues caring for COVID-19 patients through this 

experience. However, one participant found herself more 

frustrated after going through the simulation as the 

experience of managing a resuscitation in this situation 

was worse than she had thought it would be. 

 

4) Process improvement: In the focus group discussions, 

participants mentioned the need for process 

improvement that was discovered while encountering 

difficulties during the simulation scenario. 

Communication challenges were brought up multiple 

times and participants suggested making laminated signs 

for communication with staff outside the room when 

assistance was required, having pen, paper and drug 

labels in the room, as well as using intercoms or walkie-

talkies for more efficient communication.  

 

5) Translation: A couple of participants encountered a 

real subsequent clinical situation which required them to 

apply skills that they had learnt during the simulation 

training. The fact that they had gone through the training 

made them less anxious and more able to take control of 

the emergency situation. The respiratory therapist in the 

group expressed more confidence in the nurses that had 

gone through the simulation training when compared to 

those who had not when managing a COVID-19 patient. 

Participants also commented that the skills learnt could 

be translated to a different institution in the future and 

perhaps also to a different infective agent. Participants 

expressed the following: 

 

“And so it would make you, I think… more valuable as 

a team member in providing care for a COVD patient or 

any other sort of respiratory pathogen X anywhere.” 

 

“Because I observe that those nurses that attended the 

simulation, in the actual scenario or in the actual patient 

handling, they are more confident and competent in 

doing their PPE and flow of the sequence inside.” 

 

“Because for me, for example, I actually had to initiate 

and help…coordinate initiation of ECMO for a COVID 

suspect patient and so I think if not for that…that mock… 

I would probably have been much more nervous and 

unsure.” 

 

Key challenges encountered during the simulation were 

related to the simulation scenario and to the process of 

simulation itself. The most emphasised challenges 

encountered during the simulation were cognitive 

overload and communication barriers. Not only did the 

team have to deal with a deteriorating patient who was 

suspected to have COVID-19, they also had to deal with 

infection control protocols and the inherent challenges 

that it posed to the resuscitation process. As many tasks 

needed to be coordinated in a stressful situation, 

prioritisation was key. Communication barriers came in 

the form of restricted movement in and out of the 

isolation room, not being able to use their mobile 

devices, hearing impairment with the PAPR on and not 

being able to be heard clearly while wearing the N95 

mask. Other challenges raised relating to the scenario 

were unfamiliarity with the safety equipment as it was 

not used frequently and having to wait a long time for 

orders to be carried out. An interesting challenge brought 

up was a tension between the patient’s safety or well-

being and healthcare worker’s own safety. Healthcare 

professionals frequently put their patients first and in this 

unique situation, the need for donning personal 

protective equipment before entering the patient’s 

environment does not allow for as rapid a response to a 

deteriorating patient as they are used to: 

 

“I feel like I need to go in as soon as possible but donning 

the PAPR takes some…. more time than I thought.” 

 

Logistical challenges in planning for this simulation 

training included the availability and timely attendance 

of all frontline healthcare workers. With the developing 

crisis, healthcare professionals were kept busy with their 

clinical responsibilities, therefore this simulation 

training was seen as an unwelcome interruption. There 

was also a perceived resistance to participating by the 

nurses although the reasons are unclear.  

 

Participants also commented on the design of this 

simulation training. Prior training in the process of 

intubation and use of PPE and PAPR were deemed 

necessary to optimize the benefits of this exercise. 

Participants appreciated that there were 2 trainers, 1 in 

the ante-room and 1 in the patient’s room, who were 

observing different processes and able to give valuable 

feedback during the debriefing. They also appreciated 

that the simulation exercise was done in-situ, and 

therefore was realistic in design.  

 

Suggestions for improvement included providing a 

variety of clinical scenarios, training junior physicians so 

that the whole medical team is familiar with the 

processes, mimicking the typical manpower available 

on-call in the simulation exercise, and increasing the 

complexity of the scenarios to address resource 

allocation issues faced in a pandemic.  

 

IV. DISCUSSION 

With the development of the COVID-19 outbreak and 

patients requiring intensive care, our unit thought it 
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would be imperative to train our frontline staff to be 

prepared to manage airway emergencies and to be able 

to resuscitate infected patients. Simulation provides a 

safe environment for mistakes to be made without 

compromising patient safety (Ziv et al., 2000). It also 

provides a platform for deliberate practice (Ericsson, 

2004) and not allow for a chance clinical encounter to 

develop expertise in an area. Simulation has also been 

utilised in high consequence infectious outbreak training, 

resulting in improved self-efficacy, reduced anxiety and 

improved inter-professional teamwork (Marrs et al., 

2019; O'Keeffe et al., 2016). As the consequences for 

patient and individual safety were high in the COVID-19 

outbreak, we felt it was prudent to use simulation-based 

education as a platform for upskilling our staff.  

 

Despite training in the use of personal protection 

equipment (PPE), including the powered air-purifying 

respirator (PAPR), Watson et al found that there was an 

inadequate adherence to the use of PPE and resuscitation 

guidelines in simulated cardiac arrest in paediatric 

influenza (H1N1) patients (Watson et al., 2011). 

Intensive care procedures have been found to be more 

difficult, stressful and uncomfortable when performed in 

PPE (Grillet et al., 2015). Simulation training has also 

been able to detect breaches in infection control 

procedures (Seet et al., 2009) and potentially improve 

compliance with infection prevention measures (Tan et 

al., 2021). 

 

For the above reasons, healthcare professionals who 

worked in the paediatric intensive care unit were put 

through a mandatory simulation-based training session 

on airway management of a deteriorating patient who 

was suspected to have COVID-19 infection. An in-situ 

model was chosen as it could be used to evaluate system 

competence and identify latent conditions that 

predispose to medical error (Patterson et al., 2013). In 

this study, in situ simulation provided a means to identify 

areas for process improvement and knowledge gaps. It 

provided the ability to test the actual clinical care system, 

including equipment, processes, and staff response. This 

form of “just-in-time” training takes place in close 

proximity to the clinical encounter in a focused concise 

manner (Itoh et al., 2019). This provides the participants 

with contextually relevant hands-on experience in 

dealing with an impending low-frequency event before it 

actually happens. This has shown to improve confidence 

levels and clinical skills (Sam et al., 2012). 

 

As expected, there was improvement in self-efficacy as 

shown in the improvement in pre- and post-simulation 

responses for all questions relating to management of the 

patient and clinical team. This has been shown in many 

previous studies using simulation as a methodology 

(McLaughlin et al., 2019; Secheresse et al., 2020). 

Evidence does suggest that clinicians have a limited 

ability for self-assessment of competence (Davis et al., 

2006) and self-assessment. From the Kirkpatrick levels 

of evaluation, this would be a level 2 evaluation of 

knowledge, skills and attitudes (Kirkpatrick & 

Kirkpatrick, 2006). From the qualitative data, the 

benefits that were emphasised where related to 

experiential learning and increasing confidence as well 

as awareness. Kolb’s framework of experiential learning 

includes the phases of concrete experience and reflective 

observation (Kolb, 1984). These phases were evident in 

the simulation experience. Participants reflected that 

theoretical knowledge does not guarantee perfect 

execution in real life. The cognitive load of managing a 

high consequence, low incidence event along with the 

concomitant risk of exposure to a highly infectious agent 

makes clinical decision making harder. Although the 

participants underwent prior PPE training, they 

appreciated the opportunity to put it all into practice. 

 

There was a definite signal for increased self-efficacy 

and confidence. This is seen in the literature on 

simulation-based healthcare education across disciplines 

(Bragard et al., 2018; Cohen et al., 2013; Fisher et al., 

2011; Fouilloux et al., 2019). A study on influenza 

pandemic preparedness showed that simulation 

improved staff confidence and also demonstrated that 

many tasks and procedures took longer to complete with 

the implementation of guidelines (Phin et al., 2009). This 

was similarly evident in our participants as they became 

more aware of the challenges and the additional time 

needed for most resuscitative actions due to infection 

control requirements. Going through the simulated 

scenario and debriefing made them feel more prepared 

for an actual emergency. In addition, participants 

highlighted that the simulation experience alleviated 

anxiety as it successfully removed the “first-time” 

feeling for them, and felt that it was the responsible thing 

to do for healthcare workers in the midst a public health 

crisis. Lessons learnt by the participants included 

anticipatory planning, prioritisation and resource 

management. We had a small signal that the skills learnt 

translated to real life as one participant had a clinical 

encounter that required initiating extracorporeal life 

support in a patient with suspected COVID-19. She 

reported feeling relieved that she had the simulation 

experience before the real-life clinical encounter, and felt 

she was less nervous because of her prior stimulated 

experience. A respiratory therapist also observed that the 

nurses who he worked with in the PICU who had gone 

through the simulation seemed more confident and more 

aware of the necessary processes when intubating 

suspected COVID-19 patients.  
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An interesting phenomenon was the signal that there was 

an increase in anxiety levels after participants went 

through the simulation as seen in the pre- and post-

simulation response. A possible explanation could be 

what participants brought up in the interviews about the 

simulation and debriefing revealing their “unconscious 

incompetence”. This made them more aware of the 

complexity and so increased their anxiety with dealing 

with intubation in a COVID-19 patient. Other studies in 

the literature generally report a reduction in anxiety after 

simulation (Bragard et al., 2019; Shrestha et al., 2019, 

2020). This may not be a negative impact arising from 

the simulation experience itself as it may reflect 

increased awareness in an uncommon, yet stressful and 

complex clinical situation for our healthcare workers. 

Anxiety levels in frontline healthcare workers in a 

pandemic may also be due to other factors such as being 

at higher risk of exposure to COVID-19 at work and the 

possibility of bringing the infection home to their family 

(Holmes et al., 2020; Shanafelt et al., 2020). 

 

Another benefit derived from running this simulation-

based training is the process improvement suggestions 

made by the participants. This is a known benefit of 

simulation (Paige et al., 2018) and was utilised during the 

2003 SARS-CoV outbreak (Abrahamson et al., 2005). 

The main challenge faced by participants during this 

scenario was the communication barrier which arose 

from not being able to communicate with personnel 

outside the room and the presence of the PPE and PAPR 

physically obstructing hearing and clarity of speech. 

Also, restriction of movement in and out of the patient’s 

room experienced during simulation highlighted the need 

to rethink resuscitation practices when dealing with 

COIVD patients. These systemic issues surfaced allowed 

us to brainstorm for practical solutions as a unit, and 

some have been implemented in our PICU. We have 

trialled the use of infant monitors as a 2-way 

communication device. Pre-packed resuscitation drug 

kits containing intravenous adrenaline and intravenous 

atropine as well as pre-packed intravenous cannulation 

disposables have been put in every isolation room so that 

these would be easily accessible in an emergency. As 

suggested by the participants, we have also extended the 

simulation training to include all junior doctors in the 

department, more nurses and all respiratory therapists in 

the PICU to facilitate better teamwork. We are also 

exploring the provision of a dedicated COVID-19 crash 

cart to minimise waste and prevent cross-contamination. 

 

There are several limitations to this study. Firstly, the 

sample size is small and selection bias is possible due to 

the study design. Next, focus group interviews were 

conducted with a small subset of the participants who 

agreed to participate, and therefore our findings may not 

have been representative of the entire cohort. However, 

we are reassured by the fact that each healthcare 

professional group that took part in the simulation 

training was represented in the focus groups. As this 

simulation exercise was designed to be “just in time” 

training and we were limited by the urgency of the 

situation as well as the need to train as many staff in the 

shortest amount of time, we could only conduct a one-

time simulation scenario specific to the highest risk 

procedure in resuscitating a suspected COVID-19 

patient. We were therefore not able to assess the impact 

of this training on the subsequent performance of the 

participants either in another simulated scenario or a real 

life one. 

 

V. CONCLUSION 

Simulation-based training is a useful tool for infectious 

disease outbreak preparedness for the healthcare team. It 

improves confidence and awareness around managing 

emergencies while maintaining personal protection 

through deliberate practice in a safe environment. It also 

provides an opportunity for process improvement in a 

new and evolving pandemic situation. It was well-

received by the participants and perhaps more sessions 

are needed for adequate practice. This is limited by the 

resource-intensive nature of in-situ simulation and the 

heavy clinical workload at this time of crisis. Further 

research will need to be done to determine if simulation-

based training has a significant impact on actual clinical 

practice 
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Appendix 

 
Aspiration with bradycardia in suspect COVID-19 

Lead in: 4-month old infant, contact with parents who are COVID positive, swab result pending. 2-day history of cough and fever. Admitted 

last night, working diagnosis URTI, COVID suspect. On room air. Last feed 120ml milk 1 hour ago. HR monitor alarms, HR 60/min 

Set up: In HD, on monitors 

Evaluate Identify Intervene 

Paediatric Assessment Triangle: 

Appearance – Limp, milk around mouth 

Breathing – Irregular 

Circulation – Dusky 

 

Life threatening situation Code blue 

Check pulse 

Start chest compressions 

Bag valve mask ventilation with filter if in N95 

 

Est wt: 5kg 

Primary assessment: 

A – Milk around mouth 

B – RR 10/min, SaO2 70%, gasping respirations, 

lungs: transmitted noises  

C -  HR 60/min and dropping, BP no recordable, 

CRT 5 seconds, peripheral pulses very weak 

D – unresponsive, pupils 3mm EARL 

E – T 37.8 °C 

 

Bradycardia 

Respiratory failure 

Likely aspiration 

 

 

 

 

 

Assign roles 

Coordinate team to wear PAPR 

CPR 15:2 

Suction once PAPR available 

IV Access 

ME and H/C 

IV adrenaline 1:10,000 0.5ml 

Prepare for intubation 

- #3 cuffed ETT 

- Laryngoscope 

- Standby RSI drugs 

 

Secondary assessment: (DEFERRED till ROSC) 

S – fever and cough for 2 days 

A - Nil 

M – Nil 

P – Frequent vomiting post feeds, not affecting 

growth 

L -  1 hour ago, 120ml milk 

E – Sudden deterioration 

 

Repeat vital signs: HR 120/min, BP 68/45, RR 

60/min, SaO2 99% on bagging, 98% on NRM 

 

Focus head to toe: 

Neck supple 

Pupils 3mm, PEARL 

ENT NAD 

H S1 S2 

L air entry reduced on R, occasional creps bilaterally 

Abd soft, no guarding 

Tone and reflexes normal 

Cries to pain, opens eyes to pain, some movement in 

all 4 limbs 

 

Aspiration with hypoxia 

resulting in bradycardia 

HR improves to 120/min after CPR and 1 dose of IV 

adrenaline 

 

H/C 5.8 

pH 7.38 pCO2 55 pO2 45 BE -5 HCO3 20 Na146 

K3.6 Ca 1.11 

 

Continue BVM 

Assess breathing effort 

Call PICU consultant  

CXR 

 

 

Learning points: 

1. PPE before entering 

2. Chest compressions first 

3. BVM with filter if in N95 

4. Suction only with PAPR 

5. Call PICU consultant ASAP 

6. Anticipation of resus drugs and intubation 

7. Team communication and management 

 

 

 


