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33% REDUCTION IN 
SURGICAL 
MORTALITY 
at a cost of $11 per patient



OUTLINE

15 safety concepts used in commercial aviation that 
could be used more widely in healthcare

3 underlying themes: counterheroism, common 
knowledge, ergonomics

Reasons why these concepts may face resistance 
from doctors 

Framework for assessing the cost-effectiveness of 
potential patient safety concepts



15 SAFETY 
CONCEPTS



1. CHECKLISTS

Read-and-Do
(Anaesthetic equipment 
checklist)

Challenge-and-
Respond (WHO Surgical 
safety checklist)

Aide memoire (VA 
Medical Team Training)



MANAGEMENT
Most airline disasters 
caused by failures of 
communication, leadership 
and teamwork

Pilots must demonstrate 
competency in CRM

Latest iteration of CRM 
Threat and Error 

Management) may be 
particularly well suited to 



3. JOINT SAFETY BRIEFINGS

Aircraft crew gathers for a joint safety 
briefing because alternatives such as 
notice boards or individual messages 
are inferior (since staff would be 
unaware of who knew what)

In health care, joint briefings could be 
required before ward rounds, clinics 

Could focus on relevant NPSA Rapid 
Response Reports, Patient Safety 



REQUIREMENTS

Pilots are entitled to minimum safety 
installations (fire cover, navigational 
aids etc.) 24 hours a day

Patients admitted at the weekend 
have a higher adjusted mortality

Patient safety authorities should 
publicize what provision is to be 
expected and who to call or email



Crew must refrain from all 
nonessential activity, such as 
chatting or reading a 
newspaper, during the critical 
phases of a flight.

Contravention of the rule 
implicated in many aviation 
disasters

Training required on how not to 
contravene the rule 



Captain and first officers 
alternate between flying and 
non-flying pilot

Aircraft are safer when being 
flown by the less experienced 

-pilot

Alternation already happens in 
some surgical teams, but more 
scope on ward rounds etc.



Switching from an Airbus to a 
Boeing plane takes months of 
retraining for a pilot

Some standardisation in 
healthcare already: cardiac arrest 
call number, single drug chart in 
Wales etc.

Opportunities for further 
standardisation: trolleys, sterile 
packs, treatment rooms, IT 



Quick access recorder; voice 
recorder; and crash recording

When first introduced, pilots 
fiercely resisted them but now 
routinely record over 300 
parameters, often with live 
streaming to an analysis centre on 
the ground

Analogies with hospital monitors 
and voice recording hospital 
telephone conversations, which 



FOR TRAINING
Airlines arrange, pay for, and 
quality-assure,  all training 
courses.

Airlines arrange shifts so that 
pilots can attend, and pilots face 
restrictions if they miss or fail a 
course

Making the team accountable 
reinforces the message that 



Until 1970s junior pilots addressed 
seniors as “Captain”, “Sir” or “Ma’am”
but now only first names used

Evidence for making the change:

Plane is safer when junior pilot flying

Inverse correlation between social 
hierarchy and airline safety

Use of first names promotes a culture 
where all staff are comfortable 



the world for a period at the end of the 1990s.  When we think of 
airline crashes, we think, oh, they must have had old planes.  They 
must have had badly trained pilots. 

No.  What they were struggling with was a cultural legacy, that 
Korean culture is hierarchical.  You are obliged to be deferential 
toward your elders and superiors in a way that would be 
unimaginable in the U.S.

I use the case study of a very famous plane crash in Guam of 
Korean Air.  They’re flying along, and they run into a little bit of 
trouble, the weather’s bad.  The pilot makes an error, and the co

’t correct him.  But once Korean Air figured out that their 
problem was cultural, they fixed it.”



REPORTING

NASA Aviation Safety Reporting System

If a pilot reports an unsafe situation 
within 10 days, s/he is issued an ASRS 
number, then all identifying information 
removed, the report is analysed and 
lessons are publicised anonymously

If the authorities later take enforcement 
action then ASRS number provides



12. BOTTLE-TO-THROTTLE 
RULE

Hangovers adversely affect 
visuospatial skills, dexterity, 
managerial skills and task 
completion

Highly publicised rule in aviation:

Maximum 5 units alcohol in the 
24 hours before duty and

No alcohol in the 8 hours 



Design the system so that the user finds it difficult or 
impossible to make a mistake



Aims to correct human errors as they occur



PROTECTION
Set of limits on the controls of an aircraft 
that prevent the pilots from commanding 
it so vigorously that the plane exceeds its 
structural or aerodynamic operating limits

Liberates the pilots to act decisively e.g. 
pitching the nose up without fear of 
stalling

Analogies: oxygen in COPD, fluid 
resuscitation in heart failure, and 



3 UNDERLYING 
THEMES



Constraints on individuals to discourage them 
from devising makeshift adjustments in 
response to hazards and adverse events

Promote a less deferential, less hierarchical 
workplace: 

Senior staff feel less pressured to make ad 
hoc adjustments in response to system failures

Junior staff feel less awkward about raising 
concerns 



COMMON KNOWLEDGE

Values or information that not only are known to members 
of a group but also are known to be known, and are 
known to be known to be known, ad infinitum

After a rule has become common knowledge, if one 
member of the team is seen violating that rule, then the 
other team members feel “authorised” to bring this to the 
attention of the violator, whereas previously they might 
have felt less confident in doing so



ERGONOMICS

Science of designing products, processes, systems, 
and environments that take explicit account of the 
capabilities and behaviours of the people who will 
interact with them

Designs that aim to prevent human errors caused by 
forgetfulness, lack of experience, sloppiness, 
misunderstanding, or inattention due to fatigue, stress 
or work overload





RESISTANCE 
FROM 
DOCTORS



Counterheroism: Downplays the role 
of decisive, autonomous decision-
making in the face of uncertainty

Common Knowledge: Expands the 
circle of people who share the 
professional knowledge base

Ergonomics: Feel powerless to 
instigate any design changes



COST-
EFFECTIVENESS



COST-EFFECTIVENESS

Infinite demands placed on health 
care budgets

Safety initiatives must provide 
better value than competing 
medical interventions

Marginal safety benefit must be 
greater than the marginal cost



BENEFITS

The benefits of a safety initiative depend on:

Frequency of the error being prevented

Severity of the error being prevented

Effectiveness of the intervention in mitigating the 
safety threat

Value society places on safety in that context



Costs of safety initiatives are 
analogous to the implementation 
costs of taxes:

Compliance costs

Administration costs

Behavioural distortion costs

• Evasion





geraint.lewis@nuffieldtrust.org.uk

concepts from aviation could in 
itself alter the culture of health 
care teams”
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