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High-reliability organization  Organizing



High-reliability organization  Resiliency engineering

Resiliency
Adaptive 
Capability

• High reliability is not a destination, it’s an ongoing 
journey to increase adaptive capability and 
resiliency.

• Resiliency is the answer in complex systems that 
need to manage uncertainty.

• Situational awareness…focus on small signals 
and mindfulness.  

• Avoidance of complacency…continuously need 
to organize.

• Need to adapt, improvise and be agile. 
• Connective intelligence…property of the 

system, not of its parts.
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Evolution of patient 
safety thinking

Things that never happened before, 
happen all the time.”

- Scott D. Sagan “The Limits of Safety”

Because things that never happened 
before, happen all the time,” system 
reliability has limits...and so focusing 
only on system reliability will fail to 
create system safety.
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H ealthcare has irreducible complexity

• System complexity:
• Pieces of the system interacting in unanticipated ways. 
• Dependency of different parts of the system on each other.
• Coupling: one part of the system can’t act without another, 

inter-dependence.
• Resonance: risks are additive in a non-linear way.
• Emergence: risks appear with scarcity. 
• Drip: safeguards themselves can be risks. 
• Human limitations in capability and capacity to do work.
• Humans naturally drift or make micro-adjustments to account 

for failing systems (Safety 3, Anti-fragility). 
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Why reliability alone won’t work in 
HC delivery

 Human behavior: Non-linear, variable, 
interdependent, performance 
dampening

 Information: Hidden, siloed, inferred, 
complex, indirectly accessed 

 Rules & context: Fluctuating parts, 
changing conditions and unforeseen 
connectivity

 Resources: Limitations, time constraints

Resilience Engineering: New directions for measuring and maintaining safety in complex systems 
Final Report December 2008 Sidney Dekker, Erik Hollnagel, David Woods and Richard Cook
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Resiliency, not just reliability

“In complex environments (i.e. 
where WAD is not WAI), 
resilience often spells success, 
while even the most brilliantly 
engineered fixed solutions are 
often insufficient or 
counterproductive.”

- Gen. Stanley McChrystal 
Team of Teams, 2015
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Managing system complexity requires increasing our 
adaptive capacity to respond and increasing system 
resiliency



Three types of resiliency
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R esiliency engineering in training  



Resiliency is about rescue

Resiliency
• Same complication rates
• Different surgical outcomes
• Attributed to the ability to rescue pts 

from complications
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Rescue errors from becoming failures

Resilience Engineering: New directions for measuring and maintaining safety in complex systems 
Final Report December 2008 Sidney Dekker, Erik Hollnagel, David Woods and Richard Cook

• The ability to recover, “bounce back” and sustain 
required operations under both expected and 
unexpected conditions.

• Property of the relationships among components 
rather than in the components themselves. 

• Something a system does rather than something a 
system has.

• Very much a result of human expertise, not 
experience, in recognizing error, rescuing error 
from turning into failure and containing the effects 
of failure.
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Resiliency engineering and 4 Rs



Resiliency in communication
Describe how to Recognize error Describe how to Rescue from failure
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PM safety sweep

Individual room sweep

• What are the biggest risks to mitigate 
(meds, falls)?

Team huddle before PM shift change

• What did not happen on the day shift 
(omission errors) that needs to be 
reassigned (i.e. CHG Bath, femoral line 
removal, Foley out)?
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Clinical risk mitigation teams

• Proactive teams that round 
to reduce clinical risk

• Units with higher risk

• Support for staff

• CLABSI: Support a CHG Bath

• CAUTI: Remove a Foley

• FALLS: Toilet a patient

• HAPI: Turn a patient
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Create a safe night

• Evidence-based system to identify risk 
overnight
• One study: The observed/ 

expected mortality ratio fell from 
1.04 to 0.76.

• At sign out, pts are determined to be 
watchers in the EMR

• At midnight, a clinical team reviews in 
person all watcher pts 

• Mitigate clinical risk in real time

https://patientsafety.pa.gov/psj/Pages/2020-3-5.aspx 17



Leverage pts and families in rescue
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Three types of resiliency
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Error management training
• A learning strategy where the learner focuses on correct actions and does not pay much 

attention to error recognition. 

• Examples of this are sequential, step-by-step instructions or conventional tutorials. 

• This approach aims to eliminate errors before they occur by placing barriers (forced 
functions, two-step verification, redundancy of critical resources, checklists) between 
steps that contribute to an error. 

• In this model, errors are dealt with mostly after they have occurred, where recovery may 
or may not be discussed at all, and if so, is only focused on in relation to cataclysmic 
errors.  

• Weaknesses:
• Learners receive little training on how to recognize they are getting close to making 

errors or actual errors.
• Learners receive little support in rescuing from failure and/or containing error.
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Error management theory
• EMT is a brain-based learning strategy that utilizes active exploration and 

explicit encouragement of learners to make errors during training as an 
approach to more successful and resilient long-term learning. 

• It sensitizes learners to what leads to error and what error looks like in its 
various forms so it can be recognized earlier, faster and more efficiently. 

• Enables a framework to rescue error  failure and how to contain failure.

• This theory exploits the fact that learners are motivated to understand and learn 
from their mistakes. 
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Error management theory cont’d
• Learning strategy that promises to improve long-term retention, 

emotional resiliency and contextualization of learning. 

• Rather than avoid errors, learners are asked to embrace errors as part of 
the initial events of learning.

• Learners are asked to understand what “wrong” is or identify errors, error 
recognition, and how best to manage the error, or error recovery.

• Increases Level 3 Situational Awareness (Projection, Anticipation)
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Error management learning paradigm

Dror I. Medical Teacher, 2011, 33:1, 34-38 23



EMT: Practical approach
• Just-in-time videos 

• Simulation

• EMT checklist
• obvious errors
• subtle errors 

• Recognition and 
rescue

• Contain
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EMT: Practical approach

25



Unit-based practices to advance resiliency

• Buddy systems

• Cross-unit rounding

• Geographic modeling

• Unit group chat



In-situ 
simulation FMEA

• Pre-occupation with failure by challenging 
assumptions (WAI vs WAD).

• Deference to expertise by utilizing front-line 
staff as opposed to midlevel or senior 
leadership.

• Sensitivity to operations (run in the actual 
environment of care, unearthing more 
subtle LSTS).

• Reluctance to simplify (captures system 
complexity like emergence and resonance).

• Commitment to resiliency by building in 
rescue mechanisms.
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Facilitator questions
• What is the downtime procedure for this step? 

(Actually get out the downtime material and do the 
step. Note your questions along the way.)

• What is the next step or steps that happen in parallel? 
(Be granular.)

• Is there a difference between what we think we 
will do vs. what we actually will do?

• What are the hazardous or “at-risk” conditions, and 
current workarounds in place that could quickly fail 
during downtime and become ”fault” conditions?

• At each process step, ask:
• How could this downtime step fail? 
• How would we know if this step is failing?
• What would we do to recover if this step failed?
• Could we contain failure if necessary?
• If it is a critical task; is there redundancy built in? 28



Three types of resiliency
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Humans are a source of system resilience

Humans are a part of the S-T System 
that is healthcare. 

Their ability to recognize errors, adapt 
and compensate from errors turning 
into failure, to rescue and adjust is key 
to System Resiliency, which enables 
the system to reach its outcomes.
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Make your staff more resilient:
Adopt the Missouri Model for 2nd Victim Support

• Psychological First Aid 

• Resiliency In Stress Events (RISE) Team

• Proactive Reach Out of team trained for 
front-line clinicians involved in safety 
events (Missouri Model)

• Enabled referral of colleagues to 
Psychological First Aid Trained Staff 
through our event reporting platform

• 300% increase in two years in utilization 
of these resources
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Gamification: Fun at work 
increases resiliency!
Recognize and reward

Wheel of names: https://wheelofnames.com/

https://wheelofnames.com/


Gamification 

• Focus on context to 
reduce rule-based errors

• Leverage competition

• Kahoot
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How do we measure resiliency?
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Time to rethink zero…
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Counting for resiliency…

• Preventative Harm, Not Zero Harm
• Metrics:

• Days with rescue
• Utilization metrics
• Time for system issue resolution
• # Rescue moments (reassignments)
• # System fixes
• Great catches (S-T failures)
• Great saves (Vigilance & Saves)
• % GC/Total event reporting
• Grading of action items
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Questions

Oren Guttman
Oren.guttman@Jefferson.edu

Oren.guttman@gmail.com 

37

mailto:Oren.guttman@Jefferson.edu
mailto:Oren.guttman@gmail.com

	Advancing Patient Safety through Increasing Resiliency & Adaptive Capacity
	High-reliability organization  Organizing
	High-reliability organization  Resiliency engineering
	Evolution of patient safety thinking�
	�Healthcare has irreducible complexity�
	Why reliability alone won’t work in �HC delivery
	Resiliency, not just reliability
	Managing system complexity requires increasing our adaptive capacity to respond and increasing system resiliency
	Three types of resiliency
	Resiliency engineering in training  
	Resiliency is about rescue
	Rescue errors from becoming failures
	Resiliency engineering and 4 Rs
	Resiliency in communication
	PM safety sweep
	Clinical risk mitigation teams
	Create a safe night
	Leverage pts and families in rescue
	Three types of resiliency
	Error management training
	Error management theory
	Error management theory cont’d
	Error management learning paradigm
	EMT: Practical approach
	EMT: Practical approach
	Unit-based practices to advance resiliency
	In-situ �simulation FMEA�
	Facilitator questions
	Three types of resiliency
	Humans are a source of system resilience
	Make your staff more resilient:�Adopt the Missouri Model for 2nd Victim Support
	Gamification: Fun at work increases resiliency!
	Gamification 
	How do we measure resiliency?
	Time to rethink zero…
	Counting for resiliency…
	Questions

