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Disclosure

• None

• I will make reference to and present some 
commercial products in this presentation but I do 
not intend to endorse their use 



SIMULATION

WHAT DOES IT MEAN TO YOU?





What is Simulation? 

A technique that creates a situation or environment 
to allow persons to experience a representation of a 
real event for the purpose of practice, learning, 
evaluation, testing, or to gain understanding of 
systems or human actions.

Healthcare Simulation Dictionary,

Society for Simulation in Healthcare, 2016



Establishing the Need for Training



Matching the Right XXX

• Skill set – Cognitive, Technical, Behavioral 

• Participant level or expected competency

• Service



Bloom’s Taxonomy





Relate Your Training with The Service

ECMO physiology
VVECMO
VAECMO
Other configurations
ECMO initiation
Patient & circuit management
ECMO mobilization 
Pharmacology
Patient monitoring during weaning
Blood sampling from circuit
Attach CRRT circuit to ECMO
ECMO emergencies & management
ECMO complications & management
ECMO transport (intra-hospital)

Basic ECMO Management

All basics +
Manage emergencies in 
unfamiliar environment & with 
limited resources +
ECMO transport (inter-hospital)

Mobile ECMO

All competencies in 
other 2 levels +
Speed priming

E-CPR



Short Term Outcome: 
To Keep Students Awake!



Evaluation & Outcome 



Case 1: Use of Simulation as a 
Tool for Guideline Dissemination



Background

• In 2016, HAHO released a 
practice guideline on 
tracheostomy care for adult 
patients

• Our team was charged with 
the duty to disseminate the 
guideline



Methods

• A 1.5-hour training session with four different types 
of clinical scenarios

• Covered complications and incidents that might 
happen in temporary or permanent tracheostomies:

• Bleeding

• Tube displacement

• Tube dislodgement

• Tube obstruction 



• Participants were required to identify and solve the 
problems independently 

• Debriefing with standardized training materials 
were conducted after each scenario

• The training materials were developed from the 
new clinical guideline





Results

• 262 nurses participated in 34 identical sessions in 
January – May 2017

• Mean year of service was 3.03±0.71

• 91.0% and 62.2% had former experience in care of 
patients with temporary and permanent 
tracheostomies

• 54.2% and 36.2% had experience in managing 
emergencies associated with temporary and 
permanent tracheostomies. 



Results

•55.4% had attended classroom-based tracheostomy 
care training within the last six months

•155 participants preferred simulation training to 
classroom-based briefing sessions

•Mean satisfaction score: 5.34±0.00 out of 6

•Mean program effectiveness in meeting training 
needs: 5.39±0.71 out of 6

•Degree of simulation realism: 7.88±0.71 out of 10 
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Results 

•Self-reported confidence level before and 
after training: 5.16±2.12/10 versus 
7.43±0.71/10 (mean difference = 2.27, 
p<0.001) 

•Self-reported competence level before and 
after training: 5.51±2.83/10 versus 
7.35±0.71/10 (mean difference = 1.84, 
p<0.001)
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Discussion

•Simulation-based training can be used as a 
tool for guideline dissemination

•Is participant-centered 

•Better designed to meet the needs of the 
participants based on their background, 
service experience and exposure 

•More time can be spent in developing higher-
order cognitive skills 
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Limitations 

•Level of guideline transfer to clinical practice 
is uncertain 

•Perceived competence and confidence levels 
were high at initial phase after training but 
skill decay over time is possible

•Training sessions may be required in the 
future to upkeep the clinical skills
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Use of Simulation as a Tool to Induce Culture 
Shift 
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Isr J Health Policy Res. 2017 Nov 6;6(1):48.



Case 2: Enhancing Individual & 
Team Competency Through 
Standardization of Practice 



Case 2:

Background:

• Doctors must successfully cannulate major 
blood vessels before ECMO initiation

• Error in any step can be fatal

• Previous training relies on practice on animal 
models or real patients 



ECMO service is growing worldwide



Total: 9096 cases 
(2012 – 2017)



Problem in Hands 

• Products in the market are expensive

• Not designed for ECMO cannulation training

• Lack of flexibility – cannot be modified to fit different 
training needs or different level of trainees 



Methods

• An ECMO cannulation simulator system to 
facilitate cannulation practice and 
competency assessment for ECMO 
physicians 

• Focusing on: Maneuverability, upgradability, 
replicability, affordability





Results / Evaluation 

• Over 200 physicians were trained worldwide (Hong 
Kong, Qatar, Japan, Singapore, Netherlands, Chile 
and Australia) with this system

• Mean product evaluation rating 4.53±0.60 in a 5-
point scale (high rate implied high realism)

• INCREASED perceived confidence level 4.3±2.4 in a 
10-point scale before workshop to 7.1±2.1 after 
workshop (p<0.01)

• INCREASED perceived competency score 4.6±2.9 in 
a 10-point scale before workshop to 6.8±2.3 after 
workshop (p<0.01)



Modelling and 
Simulation  for Service 
Improvement



Our Experience in Supermarket 

• Hire more employee?

• Change work schedule?

• Add more checkout systems?



Use of Simulation in High Risk 
Industries
• Airline – Fleet maintenance / Replacing parts

• Maritime – Ship collisions / Routing

• Prison Population – Forecasting the no. of cells

So why not used in healthcare 
for system improvement?



Modelling and Simulation

• A real system is modelled to understand its behaviour
• Simulation is to test a model with different scenarios
• To understand the interdependency between human-

oriented and infrastructure-oriented variables in 
complex systems

• Results gained provides explanation of behaviours and 
evaluation of strategies

Dong et al. Annals of Intensive Care 2012, 2:18

Almagooshi S. Procedia Manufacturing. 2015, 3:301.



• Discrete event simulation

• Agent-based simulation

• System dynamics

• Monte Carlo simulation

• Marko simulation



Discrete Event Simulation (DES)

• Provides a platform to perform experiments 
via computer modeling and test the likely 
effectiveness of different solutions before 
their implementation

• Support clinical decision making, facility 
planning, resource allocation, treatment 
evaluation, organizational redesign and 
information system usability tests



Agent-Based Simulation (ABS)

• Is a stochastic simulation in which the local 
interactions of collections of individual 
decision-making entities (agents), following 
simple rules, result in complicated and often 
non-obvious patterns at the aggregate level



How can Simulation Help to 
Improve Patient Safety?

• Manage complex problem

• Plan and validate

• Test different scenarios over time

• Efficiency and productivity experimentation 
at no risk to the patients

• Allow cost and resource utilization analysis



The impact of 
multi-tasking 
and 
interruptions is 
out there!



BMJ Qual Saf. 2014 Nov;23(11):884-92.



BMJ Qual Saf. 2014 May;23(5):414-21. 



Simulating the Impact of 
Interruptions in Medication Errors



Workflow Verification

• Batching or Single Piece Flow?





System Modelling

• Simulating a process in a virtual environment

• From Process Map to Dynamic Process Flow

Source: http://clinicalmicrosystem.org/knowledge-center/videos/





Our Patients’ Experience in Hospital



Enhancing ED Patient Flow through Simulation



Take Home Message

• The use of simulation is ever expanding

• Establishing links between simulation and 
patient care service is important

• Investment is ‘painful’ but can be rewarding



Thank you for your time


