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1. Where do CL originate from?
2. What is the value of the use of CL in medicine?
3. What are threats of modern health care?
4. Are CL the answer to these threats ?
5. What is the concept of Safety-I, Safety-II and Resilience?
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Where do CL come from ?



Different

• Complexity
• Variation

• Formal regulations

• History of Safety Culture
• Visibility of accidents

• Personal involvement

Aviation vs. Medicine
- differences between domains



Different Types of Checklists

„Challenge - Response – Checklist“

„Read and Do – Checklist“

„Normal – Checklist“

„Emergency – Checklist“

„QRH“ Quick Reference Handbook

CL accomplishment

CL condition of use

Confirmation

Execution

Cognitive aids



„Challenge - Response – Checklist“



„Read and Do – Checklist“



Why do pilots use checklists ?

Prielipp RC et al. Anesth Analg 2015;121(3):727-33

1. They have been trained using them

1. They believe in the concept

1. They value CL for their effect on their personal faith

2. They value teamwork and know that CL support shared mental models





„Challenge - Response – Checklist“



„Read and Do – Checklist“: Crisis Manuals



„Read and Do – Checklist“: Crisis Manuals



„Read and Do – Checklist“: Crisis Manuals



Sign: 
• Hypotension
• Pulmonary edema
• Bronchospasm (increased insp. pressure, decreased compliance)
• Hypoxia
• Erythema / flush
• Angioedema
• Nausea / vomiting in awake patients

Call for support / inform surgeon

Stop all potential triggering substances
• e.g. drugs, colloids, blood products, latex products

Full resuscitation (start chest compression if no carotid pulse for > 10 
sec) 
• Adrenaline 1 mcg/kg i.v.

Start adrenaline infusion 0.1 mcg/kg/min titrated to maintain systolic blood pressure 
at least 90 mmHg

• In Cardiovascular collapse:
Adrenaline 1 mg i.v. ADULT
Arenaline 10 mcg/kg i.v. CHILD  
Consider Vasopressin 2 U i.v. ADULT

Consider endotracheal intubation and FiO2 100% 

Increase preload 
• Volume load (min. 20 ml/kg)
• Trendelenburg-Position (leg elevation, head down)

Monitoring
• Place arterial line

Take arterial blood gases

Consider further actions  
• Hydrocortisone bolus i.v. or i.m.

 − > 12 years: 200mg
 − 6-12 years: 100mg
 − < 6 years: 50 mg

• H-1-blocker: 
 − Clemastine 2 mg bolus i.v. or i.m.
 − Diphenhydramine bolus i.v. or i.m.

<12 years:  1- 2 mg/kg max 50 mg
>12 years:  25 – 50 mg max 100mg

• H-2-blocker: Famotidine 20 mg i.v.
• Aminophylline bolus up to 5 mg/kg i.v. or i.m.
• Take blood samples for tryptase levels

 − when patient is stabilized
 − after 2 hrs and 24 hrs

• Arrange for allergy testing after one month

ANAPHYLACTIC 
REACTION
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„Read and Do – Checklist“: Crisis Manuals



Are Checklists a tool for every domain ?
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ULTRA RESILIENT 

Context : Taking risks is the essence

Culture: Fighter spirit, cult of champions 
and heroes 

Safety model : Power to the experts

Training: Learning through shadowing, 
acquiring professional 
experience. 
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Context : Risk is excluded as far 
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Safety model : Power to the regulators
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N
o system

 beyond this 
point

10-2 10-3 10-4 10-5 10-6

Civil Aviation

Nuclear Industry

Railways

Chartered Flight

Chemical Industry (total)

Risk

Blood 
transfusion

Scheduled Surgery

Very unsafe Ultra safeUnsafe Safe

Himalaya
mountaineering

Professional Fishing

Off shore drilling

Oil industry (total)

Anesthesiology 
ASA 1-2

Radiotherapy

Fire fighting

Obstetrics
Emergency 
Medicine
ICU
Oncology

Medical risk (total)

ULTRA RESILIENT 

Context : Taking risks is the essence

Culture: Fighter spirit, cult of champions 
and heroes 

Safety model: Power to the experts

Training: Learning through shadowing, 
acquiring professional 
experience. 

ULTRA SAFE

Context : Risk is excluded as far 
as possible.

Culture: Applying procedures

Safety model : Power to the regulators

Training Teamwork to apply 
procedures

R. Amalberti, HAS, France

Anesthesiology 
ASA 3-4



Perspective



Perspective

• Society will ask for more and more safety.

• The number of rules will steadily increase because ...

• ... organisations (hospitals) and healthcare in general will become 
more and more complex.



• Production-pressure

• Co-Morbidity

• Complex Drug Therapy

• Complex Treatment Regimens

• Steadily increasing number of specialists

• Unpredictability

• Hospitals as complex Organisations

Complexity in Health Care



• Simple (linear)

• Complicated (linear)

• Complex (non-linear)

Definition of Complexity



The Challenge of Complexity

„Work-as-imagined“ „Work-as-done“

Theory Practice

Blunt end Sharp end

Erik Hollnagel



• 1 : 10‘000

• Learning from Failure

Learning in Complexity

Hollnagel E, Braithwaite J, Wears RL. Resilient Health Care; Ashgate 2013

„It is easier to learn from that which is frequent (and regular)
than from that which is infrequent and irregular.“



Safety - I

Safety - II



Hollnagel E, Braithwaite J, Wears RL. Resilient Health Care; Ashgate 2013

«… from ‘avoiding that something goes wrong’ (Safety-I) 

to ‘ensuring that everything goes right’ (Safety-II).»

From Safety-I to Safety-II



Traditional concept: 
risk & safety as the result of errors

Safety = absence of errors
Safety = ‚non-event‘ (Karl Weick 1997)

Non event = nothing is happening
Safety Managament = assure that nothing is happening

COMPLIANCE !!



Retrospective, blaming
Safety-I

Prospective, avoiding
Safety-II

„People are quick to find out which performance adjustments work. 
Blaming people for doing what they usually do is counterproductive.“ (Erik Hollnagel)



Risk Management using the concept of resilience



Traditional concept: 
risk & safety as the product of errors

Resilience Engineering: 
risk & safety as the product of normal 
performance variation & adaptive capacity
(e.g. in goal conflicts or scarce resources)



Safety Management System Plea Behavior

Safety – I Management «Be careful» Failure Avoidance

Safety – II Management «Be safe» Resilience

Resilience and Safety – I / - II in Context



«Proven
Concepts»

Lean Health CareCO
M

PL
EX

IT
Y

• ASA-1, elective, minor surgery
• Radiology
• Transfusion Medicine

• ASA-4, emergency, major surgery
• Trauma Care

Potential to respond
... anticipate
... monitor
... learn

Resilient Health Care

Following Standards
... Guidelines
... Processes
... Checklists

«Uncharted
Waters»

Resilience in Context



People constantly adapt their actions to actual demands.

People apply procedures to match the conditions.

People can detect and correct when something goes wrong.

Performance variation



… complex systems are only reliable, because people are flexible 

and able to adjust!

Performance variation



BUT…



Gilbert C. et al (2007) Errors and Failures: Towards a New Safety Paradigm, Journal of Risk Research, 10:7, 959-975

Total Task Load
Standards / Checklists (passive)

Resources needed (active)

Significance of Rules, Guidelines, Standards and Checklists



1. CL, crisis manuals and other cognitive aids are useful.

2. They are not a magic bullet but necessary in complexity.

3. Safety-II and Resilient Health Care are necessary for todays and 

future threats in medicine.

Conclusion
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