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Simulation-based Education and Training (SBET)

Single speciality  / single discipline SBET refers to training individuals in relation to unique 
skills sets particular to a specific discipline (e.g. medical and sub-specialties, nursing, 
midwifery, pharmacy, etc.)

Inter-speciality / cross-speciality SBET refers to a situation where two or more (often 
medical) specialities train together (e.g. anaesthesiology and surgery)

Interprofessional / multiprofessional / interdisciplinary / multidisciplinary SBET refers to a 
situation where professionals from various healthcare disciplines learn about, from, and with 
each other to enable effective collaboration and improve patient outcomes; it is often referred 
to as Simulation-based Team Training (SBTT) 
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Single speciality (SS)

• Focused on specific knowledge and skill sets including material of little relevance to other 
specialities

• Targets specialties where essential skills can be realistically simulated using equipment 
across a large spectrum of fidelity

• Allows standardization of under- and post- graduate specialist training

• It often takes place off site in simulation laboratories

• Simplifies the logistics of organizing simulation training  
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SS modalities
• Case studies and problem-based discussions to built and improve soft skills, e.g.  decision-making 

and problem solving

• Serious games - a fun yet purposeful and engaging learning game combining certain learning 
objectives with game elements that require decision-making, action and problem-solving

• Procedural skills training using low-. medium-, high-, virtual or augmented reality simulators

• High-fidelity manikin-based simulations that integrate knowledge, technical and non-technical skills 
to manage complex clinical events all while ensuring patient safety through risk-free training
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SS anaesthesiology SBET
• Adaptation of ”Training Crew To Work In Teams” concept (NASA 1970; Cockpit Resource Management 

CRM - Lauber 1979; Anesthesia Crisis Resource Management ACRM - Gaba 1980’s)

• Learn how to be a good team member and coordinate patient care with other disciplines in high-fidelity 
simulation scenarios; other disciplines are role played by confederates or participants

• Acquisition and application of fundamental skill sets (EBA UEMS ETR 2018;  Savoldelli 2024)

• Training and evaluation of anaesthesia non-technical skills (ANTS - Fletcher 2003) 

• Practice effective communication tools e.g. close-loop communication (Boyd, 2014; SBAR, Lo  2021; 
SNAPPI, Weller 2014); graded assertiveness tools (CUSS, Eppich  2015)

• Use of checklists (WHO - Haynes 2009; RSI - Morris 2022) and algorithms (ACLS, DAS, MH, anaphylaxis, 
LAST)
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10 CURRICULUM DOMAINS
 Boot camp/initial training 
 Airway management
 Regional anaesthesia
 Point of care ultrasound
 Obstetric anaesthesia
 Paediatric anaesthesia
 Trauma
 Intensive care 
 Critical events in anaesthesia
 Professionalism & difficult 
 conversations
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Simulation Courses Description
SAT 1-3

Anaesthesiology Emergencies A simulation course covering anaesthetic emergencies arising from environmental and 
technical problems

ARREST (Anaesthesiology Related Rare Emergency Simulation Training) A simulation course covering anaesthetic emergencies arising from rare clinical events

COAST (Crisis in Obstetric Anaesthesiology Simulation Training) A simulation course covering obstetric and obstetric anaesthesia scenarios for doctors 
working in or about to work in Obstetric Anaesthesia posts

PAE (Paediatric Anaesthesiology Emergencies) A simulation course covering paediatric emergencies and paediatric anaesthesia scenarios 
for doctors working in or about to work in Paediatric Anaesthesia posts

SICC (Simulation in Intensive and Critical Care) A simulation course covering intensive care medicine scenarios for doctors working in or 
about to work in ICM

SAT 4-6

CDMP (Clinical Decision Making in Paediatrics) A simulation course covering senior paediatric decisions and scenarios for doctors working 
in or about to work in Paediatrics at a senior level

A-CRISIS A simulation course covering crisis management in the operating theatre

Managing Adverse Events (MAE)* A multi-specialty simulation course covering anaesthesia and surgery ; covers both 
anaesthetic and surgical complications; covers technical and non-technical skills

Multidisciplinary Anaesthesiology Surgery Crisis Operation Training One (MASCOT 1)* A multi-specialty simulation course covering anaesthesia and surgery ; covers both 
anaesthetic and surgical complications; covers technical and non-technical skills

MASCOT 2/Trauma A multi-specialty simulation course covering anaesthesia, surgery and emergency 
medicine; non-technical skills

College of Anaesthesiologists Simulation Training (CAST)
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• Evidence from multiple studies and reviews supports the effectiveness of SBET in achieving 
Level 1 (satisfaction) and Level 2 (knowledge and skills development) outcomes (Lorello 2013; 
Kennedy 2014; Su 2023);

• There is also evidence at Level 3 and 4 for essential anaesthesiology technical skills 
 Airway training (Naik 2001, Samuelson 2016)
 Cardio-vascular bypass weaning (Brupaccher 2010)
 Central vascular access (Madenci 2014; Burden 2012; Shieh 2015)
 Ultrasound guided regional anaesthesia (Niazi 2012)
 POCUS (Ferrero 2014, Ramsingh 2015)

• Simulation education strategies performed better than non-simulation interventions in relation 
to changes in behaviour (Lorello, 2013)

• Increased ability to speak up after a course designed to teach ANTS (Matos, 2020)
• The role of virtual, augmented reality and artificial intelligence is not clear (Duffy, 2023)
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Inter-speciality (IS)

Strengths
• A vehicle for teaching, rehearsing and analysing inter-speciality performance

• Improves cross-speciality interaction and understanding

• Promote familiarity with peers

• Develops a culture of patient safety

Weaknesses
• Some of single-speciality goals are difficult to achieve
• Difficult to organize from a logistical standpoint
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Simulation Courses Description
SAT 1-3

Anaesthesiology Emergencies A simulation course covering anaesthetic emergencies arising from environmental and 
technical problems

ARREST (Anaesthesiology Related Rare Emergency Simulation Training) A simulation course covering anaesthetic emergencies arising from rare clinical events

COAST (Crisis in Obstetric Anaesthesiology Simulation Training) A simulation course covering obstetric and obstetric anaesthesia scenarios for doctors 
working in or about to work in Obstetric Anaesthesia posts

PAE (Paediatric Anaesthesiology Emergencies) A simulation course covering paediatric emergencies and paediatric anaesthesia scenarios 
for doctors working in or about to work in Paediatric Anaesthesia posts

SICC (Simulation in Intensive and Critical Care) A simulation course covering intensive care medicine scenarios for doctors working in or 
about to work in ICM

SAT 4-6

CDMP (Clinical Decision Making in Paediatrics) A simulation course covering senior paediatric decisions and scenarios for doctors working 
in or about to work in Paediatrics at a senior level

A-CRISIS A simulation course covering crisis management in the operating theatre

Managing Adverse Events (MAE)* A multi-specialty simulation course covering anaesthesia and surgery ; covers both
anaesthetic and surgical complications; covers technical and non-technical skills

Multi-speciality Anaesthesiology Surgery Crisis Operation Training One (MASCOT 1)* A multi-specialty simulation course covering anaesthesia and surgery ; covers both
anaesthetic and surgical complications; covers technical and non-technical skills

MASCOT 2/Trauma A multi-specialty simulation course covering anaesthesia, surgery and emergency 
medicine; non-technical skills
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CAI & RCSI inter-speciality MASCOT
• A model of combined-specialty training equally relevant to all specialties

• Common learning objectives with strong emphasis on cross-speciality crisis

• Practice and demonstration of 
• specialty-specific knowledge and technical skills 
• common non-technical skills : ANTS, NOTSS, and CRM principles

Some of the ‘likes’ 

‘combined with anaesthetics very useful’

‘different specialities enhanced the course’

‘best I have experienced compared to ATLS, CRISP’ 

‘interesting to hear the point of view of surgical team’ 

‘interactions with real surgeons’
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Feedback 
questionnaire
(Likert scale; 1 = 
strongly disagree; 5 = 
strongly agree)

A 
N = 46

S
N = 42 P-

value

Q1: The course met the 
stated objectives

4.26 4.42 0.26

Q2: The course 
matched my own 
learning needs

4.13 4.21 0.62

Q3: I found the course 
relevant to my stage of 
training

4.26 4.21 0.47

Q4: I found the course 
relevant to my practice

4.32 4.14 0.30

Q5: The methods of 
delivery were adequate 
to the course stated 
objectives

4.21 4.42 0.18

Q6: The pace of the 
course was adequate

3.89 4.14 0.23

Q7: I am overall 
satisfied with the course

4.28 4.30 0.89

Q8: The course will 
change my future 
practice

4.00 3.95 0.44
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Feedback questionnaire
(Likert scale; 1 = strongly 
disagree; 5 = strongly agree)

A
N = 42

S
N = 41

EM
N = 23

P-value

Q1: The course met the stated 
objectives

4.38 4.41 4.39 0.97

Q2:The course matched my own 
learning needs

4.28 4.31 4.30 1.0

Q3: I found the course relevant to my 
stage of training

4.41 4.46 4.26 0.5

Q4: I found the course relevant to my 
practice

4.31 4.32 4.21 0.8

Q5: The methods of delivery were 
adequate to the course stated 
objectives

4.35 4.56 4.47 0.2

Q6: The pace of the course was 
adequate

4.04 4.51 4.36 0.01

Q7: I am overall satisfied with the 
course

4.29 4.47 4.39 0.47

Q8: The course will change my 
future practice

4.16 4.14 3.95 0.53



Dislikes & suggestions..

• ‘scenarios biased towards anaesthetic complications’; ‘slight predominance of anaesthetic crisis of less 
relevance to surgical trainees’

• ‘weighted towards anaesthetics and general surgery/general trauma’; ‘not much relevant surgical scenarios for 
each sub-speciality’; ‘very general surgery orientated; more speciality-specific scenarios’; ‘ICU/ED scenarios 
may be more relevant to surgical training’

• ‘maybe have actual changes in the surgical field portrayed in some way on the screen e.g. bleeding’

Improvements

• Pre-course reading - ANTS & NOTSS 

• Emphasis on explaining the learning objectives during introduction

• Shift in the simulated crisis trigger from one speciality end to the other

• Enhanced specialty-specific realism: environment, equipment & moulage

• Allocation of scenarios to participants according to sub-surgical specialty 
interests

• Mix of OR-, ED- and ICU-based scenarios

What we’ve learnt from MASCOT ? 
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Interprofessional (IP) or
Simulation-based Team Training (SBTT)
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“Work Together Train Together “

• Training teams as they work so they perform safely when it matters most to patients

• More effective for learning teamwork skills than training individuals separately (National 
Academies Press, 1994 )

• A model endorsed by highly influential healthcare expert organizations  (IOM, 2003; WHO, 2010 & 
2021; The Lancet Commission, 2022 ) 

• Recommended by world renowned expert authorities in SBET (Gaba 2010) & organizational 
psychology and team science (Salas, 2005)

• Team training strategies and interprofessional learning interventions have led to enhanced 
teamwork behaviours, clinical processes and patient outcomes (Weaver, 2014; Webster, 2024)
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• Recognize  the limitations of professional  
education and continuing professional 
development which are traditionally done in 
silos

• Acknowledge the importance of specialist 
knowledge and skills for handling well-
specified speciality-specific clinical functions

• Define essential skills for the future 
workforce; patient-centred communication 
skills; Inter-disciplinary and coordination 
skills; Digital and AI-related skills; Green skills

• Emphasizes the importance of common 
functions and skills that are shared across all 
professions, i.e. transversal skills

Lancet Commission – Health Papers, 2022



What makes a healthcare team effective ?

Weller J, et al. BJA. 2024

e.g. ,
WHO Checklists
Handovers
Regular updates 
SNAPPI
SBAR

e.g., Directed & closed-loop communication

e.g.,
Introduction of new members 
Addressing by name
In situ simulation 
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Principle- and method-based training
• CRM  
• TeamSTEPPS 
• SBTT

Tools-based training
• SBAR 
• Debriefing checklist  
• Interprofessional rounds
• Communication tools 
• Triggering tools (e.g., dashboards)

ORGANIZATIONAL RE(DESIGN) 

IP learning interventions that improve team 
effectiveness 

Buljac – Samardzic M, et al. Human resources for health 2020 
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• Learners’ reaction to team training largely positive

• Enhanced self-efficacy or confidence in one’s ability to engage in effective teamwork behaviour 

• Improvements in behaviour using team self-rating or validated observational tools
e.g., improved communication, coordination and cooperation; improvement dimensions of 
safety culture/climate, improved communication openness and mutual support

• Improvements in patient outcomes
 e.g., decrease preoperative delays, increased compliance with antibiotics administration; 

reduction in transfusion & medication errors; decreased needlestick injuries; decreased 
morbidity and mortality 

• Sustainable team processes at 6 months & 12 months
Weaver SJ, et al. BMJ Qual Saf 2014; 23: 359-372SIMPO 10th September 2025 BRNO

Does team training work ?



26,971 studies screened, 

487 reviewed, 

129 eligible 
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13 studies reporting mortality outcomes 

7166 patients IPL vs. 6809 pts control 

28% (95% CI, 40%-14%, p < 0.0003) less risk of dying

14 studies reporting other adverse outcomes 

4789 IPL vs. 4129 pts control 

23% (95% CI, 33%-12%, p < 0.0001) less risk of adv outcomes

Systematic review of mixed-methods studies reporting quantitative outcomes suitable for risk ratio meta-analysis 
15,248 screened, Jan 2000 and August 2022, 20 studies from 12  countries were included

IPL initiatives involving 2 or more disciplines
Conventional care vs. interventional group (i.e. initiatives to promote IPL in MD teams)
Reported patient mortality or other treatment-related events ( i.e. longer hospital stay, adverse events, failure to achieve 
desired therapeutic outcome) 

Webster C, et al. J Patient Safety 2024. 2: 57-65 
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SBTT involving anaesthesiology staff

• Knowledge and confidence scores increase after MD obstetric emergencies (Lutgendorf 
2017) and hospital-wide MD airway management training (Mark 2015, Leeper 2019)

• SBTT involving anaesthesia staff increases awareness of teamwork and non-technical skills 
and improves communication and decision-making through authentic team focused training 
scenarios (Finstad 2023)

• Cardio-pulmonary arrest mock code with anaesthesia participation improves paediatric 
survival rates and remain sustainable over next 3 years (Andreatta 2011)
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Pros and cons (Sørensen, 2017, Martin, 2020)
 Less travel time
 Less cost
 Ideas for change
 Increases team identity
 Promotes recruitment 

 Less time for debrief
 Less trained faculty
 Less access to technical support
 Service pressure

 

Similar individual and team learning experiences in situ vs. offsite (Crofts, 2007; Eilis, 2008; Sørensen, 
2015; Cauto, 2015)

In Situ SBTT
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Positive organizational impact

Testing equipment, systems and procedures 
(Kobayashi, 2013)

Testing physical environments (Kobayashi , 2006; 
Bender, 2011; Geis, 2011) 

Identifying organizational, technology and 
equipment deficiencies (Riley, 2010; Patterson, 
2013; Sørensen, 2015; Auerback, 2015)



Increased self-assessed confidence and readiness for paediatric resuscitation in ED (van Schaik 
SM, 2011; Garden AL, 2010) and paediatric primary care  (Abulebda , 2018; Kalidindi S, 2018)

Better understanding of roles and improvement in team communication in paeds (Garden AL, 
2010),  ED (Patterson MD, 2013 ) and obs setting (Lutgendorf MA, 2017)

Earlier recognition of deteriorating paediatric patient and escalation (Thailen U, 2013), increased 
incidents reporting and improve response rate in unexpected cardiac arrest (Wang CJ, 2019) and 
mental setting (Lavelle M, 2017)

Reduction in unexpected cardiac arrest rates (Wang CJ, 2019)

Martin A, et al. Advances in Medical Education and Practice. 2020
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Key points

• Single speciality SBET provides a strong foundation for acquiring the necessary 
skill sets needed for working in healthcare teams and forming therefore the basis for 
interprofessional clinical practice

• Inter-speciality SBET enhances mutual understating of roles and challenges 
among peers, and it aligns different specialities around a common commitment to 
patient safety 

• Interprofessional SBET is widely regarded as the gold standard for team-based 
learning, collaborative clinical practice and enhanced patient outcomes
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A team of experts is a collection of stars!

An expert team is an all-star band !
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Thank you for listening !

crina.burlacu@ucd.ie

simulation@esaic.org 
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