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Crisis in OR

Hospitals Crushed By COVID May Have To Ration Care : Shots - Health News : NPR
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Motivation

How STPA can help to better 
understand OR crises/ needs 
assessment for designing support 
tools

Desing and test of an Augmented 
Reality-based support tool 
(immersive checklist) to enhance 
adherence to best practices



https://psas.scripts.mit.edu/home/wp-content/uploads/2020/07/JThomas-STPA-Introduction.pdf 
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Controllers: Surgical Staffs

FeedbackControl 
Actions

System/Process: Patient

Crisis in OR from STPA Perspective 





Surgeon

FeedbackControl 
Actions

Patient

Mental 
Model

Decision 
Making

Potential Inadequate Feedback:
1. Delayed feedback on patient’s physical 

response to CPR
2. Misleading observations on procedural 

adherence

Controlled Process: Patient's cardiac arrest management

1.Patient's physical 
response to CPR

2.Observations on 
procedural adherence

Machines, Tools, and 
Instruments

Potential Unsafe Control Actions:
1. Does not initiate CPR immediately
2. Misidentifies potential causes (H&Ts)

Potential Mental Model Flaws:

1. Believes certain steps are 
completed

2. Believes chest compressions are 
effective

3. Believes the team is following the 
correct protocol

1.Initiate CPR
2.Identify and address 

potential causes (H&Ts)
3.Provide physical assistance 

and procedural oversight



Anesthesiologist

FeedbackControl 
Actions

Patient

Mental 
Model

Decision 
Making

Potential Inadequate Feedback:
1. Challenging to know which steps to be done.
2. Not all teams are in the same page.
3. Delayed or incorrect pulse rhythm readings
4. Ineffective CPR feedback (e.g., improper chest compressions not 

detected)
5. Misleading vitals due to equipment malfunction

Controlled Process: Patient's cardiac arrest management

1. Patient's vitals (pulse, 
rhythm, O2 saturation)

2. Drug effectiveness 
(changes in vitals post-
administration)

Machines, Tools, and 
Instruments

Potential Unsafe Control Actions:
1. Anesthesiologist administers epinephrine too late after the onset of 

cardiac arrest
2. Anesthesiologist does not check pulse and rhythm every two minutes 

during cardiac arrest
3. Anesthesiologist does not perform defibrillation when the patient is in 

ventricular fibrillation (VF) or pulseless ventricular tachycardia (VT).

Potential Mental Model Flaws:

1. Believes pulse is stable if no 
indication otherwise

2. Believes ventilation is adequate if 
O2 levels are stable

1. Administer 
epinephrine/vasopressin

2. Monitor drug effects and 
adjust dosages

3. Manage the airway and 
ensure adequate ventilation



Nurse

FeedbackControl 
Actions

Patient

Mental 
Model

Decision 
Making

Potential Inadequate Feedback:
1. Ineffective CPR feedback (e.g., improper 

chest compressions not detected)
2. Delayed or incorrect pulse rhythm readings

Controlled Process: Patient's cardiac arrest management

1. Equipment 
functionality and 
readiness

2. Real-time feedback 
from monitoring 
devices

Machines, Tools, and 
Instruments

Potential Unsafe Control Actions:
1. Nurse initiates CPR with insufficient chest 

compression during a cardiac arrest

Potential Mental Model Flaws:

1. Believes equipment is 
operational

2. Believes steps do not need 
repetition if they appear 
effective

1. Check pulse and rhythm every 
2 minutes

2. Ensure equipment is 
functioning correctly

3. Support other team members 
and manage medication 

inventory



Motivation

How STPA can help to better 
understand OR crises.

Desing and test of an Augmented 
Reality-based support tool 
(immersive checklist) to enhance 
adherence to best practices



AR Checklist Development 



Method: AR Checklist Development 
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