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Highly Reliable Organizations



Preoccupation 
with Failure

Reluctance to 
(over) simplify

Sensitivity to 
Operations

Commitment 
to Resilience

Deference to 
Expertise

Weick and Sutcliffe: Managing the Unexpected

Culture of High Reliability  



Highly Reliable Operations

Well designed 
processes

Process 
Improvement

Safety Culture
Psychology

Technology
Clinical 

Informatics

HRO



Hierarchy of Effectiveness

Institute for Safe Medication 
Practices 1999



Emergency Protocols
Cognitive Aids



iCare Integration with Intra-op



iCare Example Reports



Early Warning System

Identify Conditions in which we can intervene
Display a warning
Advise the clinician how to prevent it



Early Warning System: STBUR
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Case Study: Predicting perioperative respiratory adverse events
STBUR (Snoring, Trouble Breathing, Un-Refreshed Sleep)

Anesthesiologist charted pre-op section



Early Warning System: Braden Q

Case study: Braden Q – Risk of pressure ulcer

Nurse entered assessment in the admission 
encounter



Early Warning System: Display

12



Early Warning System: Reports



Anesthesia Protocols
Use Epic Anesthesia to standardize provider 
performance

Pre-op: Review and acknowledge protocol
Intra-op: Use scripting (Macros, Reminders) as cognitive aids
Post-op: Make the performance data available

Self Serve Analytics

Change Management
Opt-In model vs Department / Service line requirement
Assigned person accountable for cases
Review data with providers



Protocols



Automatic Macros



Protocols: 
Reminders



Spine Protocol Results
Implemented Protocol
Manual Process First
Developed electronic decision support

Median length of stay 4.08

The median post-operative day of discharge POD 4

3.28

POD 3



Preventing Harm: Anesthesia Sign-In

Anesthesia Time-Out – Preventing Risk
Induction carries significant risk of harm
Wrong anesthetic plan or surgery
Wrong site or type of regional block
Unnecessary lines / procedures 
Wrong patient
Allergies, weight

Charting on the wrong patient 
Rate of 1/100 to 1/5,000 by informal survey
Children’s Colorado – 1 / ~200,000
Anesthesia timeout not performed



Anesthesia Sign-In
Launched with Anesthesia Start automatically

Process Measures – Patient Identification
6 Sigma (Audited)

Process Measures – Use of the Checklist
6 Sigma (Audited)

Result - Charting on the Wrong Patient
5 Sigma (1 event, no use of checklist)

Sign In Process - Highly Reliable Operation
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