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Overview

 Introduction to Patient Safety and Human 

Factors

 Systems vs. Person Approach

 Understand why all healthcare professionals 

need to apply human factors science

 The Safety Competencies

 The Role of the Clinician, Team and Patient

 Strategies to understand human factors and 

how you can improve them to Improve Patient 

Safety

 Conclusions



Who am I?
 Practicing Anesthesiologist and Intensivist

 Harvard University and Massachusetts General Hospital trained

 Undergraduate in human factors, Masters in Public Health and 

Education and Health Services Research

 Ex Chief Quality Officer, Associate Chief Medical Officer, University 

Administrator

 Active researcher, 45 graduate students, $14,000,000 in grants

 250 publications, 4 books, 8000 citations, H=43

 Developed human factors and patient safety curricuum

 Past advisor to CQC, DOH, HQIP, ex editor of BMJ Quality and 

Safety

 Consultant to governments, World Health Organization, World 
Bank

 Married to busy Professor of Surgery, Father of 3 hyperkinetic boys 



4



5

Study Date of 

admission

Number of hospital 

admissions

Adverse event rate 

(% admissions)

California 

Insurance Study

1974 20864 4.65 *

Harvard Medical 

Practice Study 

1984 30195 3.7

Utah-Colorado 1992 14052 2.9

Australian 1992 14179 16.6

United Kingdom 1999 1014 10.8

Denmark 1998 1097 9.0

New Zealand 1998 6579 11.2

France ** 2002 778 14.5

Canada 2000 3745 7.5

Epidemiology of Harm

World Health Organization. (2004). World Alliance for Patient Safety: Forward programme 2005. Geneva, Switzerland: 
World Health Organization. Retrieved from http://www.who.int/patientsafety/en/brochure_final.pdf

http://www.who.int/patientsafety/en/brochure_final.pdf
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Adverse Events

 Delayed or missed diagnoses

 Medication errors

 Wrong side surgery

 Wrong patient surgery

 Equipment failure

 Patient identity

 Transfusion errors

 Mislabeled specimen

 Patient/resident falls

 Time delay errors

 Laboratory errors 

 Radiology errors

 Procedural error

 Lost, delayed, or failures to follow 
up reports

 Retention of foreign object 
following surgery

 Contamination of drugs, 
equipment

 Intravascular air embolism

 Failure to treat neonatal 
hyperbilirubinemia

 Stage lll or lV pressure ulcers 
acquired after admission

 Wrong gas delivery

 Deaths associated with restraints 
or bedrails

 Sexual or physical assault

Cassin B, Barach P. Making Sense of Root Cause Analysis Investigations of Surgery-Related 

Adverse Events. Surg Clin North America 2012, 1-15, doi:10.1016/j.suc.2011.12.008. 



Burning Platform



SURGICAL OUTCOMES-

DOES THE DAY OF WEEK MATTER?

operations performed on Fridays were associated with a higher 30-day 

mortality rate than those performed on Mondays through Wednesdays: 

2.94% vs. 2.18%;
Odds ratio, 1.36; 95% CI, 1.24–1.49)



Plane Skids Off Runway at Turkish Airport, Dangles Off 
Cliff Near the Sea
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Driving

Commercial airlines

Firearms

Bungee Jumping
Rock 
Climbing 
for 25 hrs

Ultra-safe 
(<1/100K)

Coal Mining

Offshore  
Industry

truckers

construction

timber

15,000 deaths/yr

Hospitalization

Five Barriers to Achieving Ultrasafe

Healthcare 

Scuba diving

Amalberti, R., Auroy, Y., Berwick, DM, Barach. P. Five system barriers to achieving ultra-safe health 
care. Annals of Intern Med. 2005;142(9):756-64. 



Clinical Human Factors

 Enhancing clinical performance through an 

understanding of the effects of teamwork, 

tasks, equipment, workspace, culture, 

organisation on human behaviour and 

abilities, and application of that knowledge 

in clinical settings.

Clinical Human Factors Group (http://www.chfg.org/)  

http://www.chfg.org/


The Design Challenge

“Every system is perfectly designed to get 

the results it achieves”

Paul Batalden, MD

→ Benefits and harm are designed into 

health care systems



Are the lines crooked or straight?

Optillusions.com



Design of health care systems 

and processes

Elements configured by designers include:

 People – education, training, orientation, …

 Materials – medications, supplies, …

 Tools – medical equipment, information 

technology, forms, communication media, …

 Methods – procedures, diagnostic and 

treatment processes, management practices, 

policies, communications practices, 

coordination of effort, …



Look at the chart

Say the colour of the word, not the word itself

Why is it hard? Optillusions.com



Sources of design failure in 

complex systems

Design flaws are expected because (for example):

 Actual operations are more complex than our design models

 System elements interact in unexpected ways

 Procedures, tools, and materials are used in ways not 

anticipated

 Multiple designers with potentially different goals and 

assumptions

 Safety features, defenses become degraded over time

 Environmental conditions, expectations, and demands change 
over time
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Most Problems are found in processes,        

not in people



The world points out our 

design flaws to us

In the course of actual clinical operations ( OR, 
ICU, ED, etc) design flaws will produce:

Errors, unsafe acts, procedure violations

Glitches

Near-misses

Accidents

 Injury

Sentinel events/catastrophes 
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Joint Commission Sentinel Events

http://www.jointcommission.org/assets/1/18/Root_Causes_Event_Type_2004_2Q2012.pdf



Human Factors

20
https://www.hfes.org//Web/AboutHFES/about.html

https://www.hfes.org/Web/AboutHFES/about.html
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Why Do Errors Occur—Some Human Factors

• Workload fluctuations

• Interruptions

• Fatigue

• Multi-tasking

• Failure to follow up

• Poor handoffs

• Ineffective 

communication

• Not following protocol

• Complacency

• Excessive professional 

courtesy

• Halo effect

• Passenger syndrome

• Rigid Hierarchies

• High-risk phase

• Strength of an idea

• Task fixation (lack of 

situational awareness)



We have a hard time listening 

to the world!

Victims of (apparent) success
➢ We may not hear about many failures (especially “small” 

ones) or recognize them as associated with our decisions

➢ Designs work most of the time

➢ Dedicated staff negotiates hazards, improvises, and 
complete the design for us

➢ Because of this, and other biases, failures and accidents 
may be understood as the product of individual failures 
rather than design flaws

Difficult to attend to all of the lessons available
➢ Rush to closure

➢ Review focused on immediate causes/ reluctance to look 
deeper 

➢ There’s always something else that seems more pressing



Human Factors Approach



Human factors 

design principles

Senses

- Vision           

- Hearing

Psychomotor

- Hands                     

Input Devices

- Buttons               

Output

- Display               
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http://www.truetest.com/images/physician.jpg


A lesson from the 

Columbia accident

Brown, Clark, Anderson, Ramon

Husband, Chawla, McCool







Was foam insulation supposed to fall off 

the external fuel tank?

 No! (of course not)

 Yet, it did
➢ Foam loss had occurred on about 80% of previous 

missions

➢ A recognized, major source of damage to thermal 
protection tiles

➢ A routine occurrence

➢ Large pieces of foam had detached from the left bipod 
ramp in approximately 10% of previous missions

➢ Only two missions previous, a large piece of foam from 
the left bipod ramp impacted a ring that attaches the 
solid rocket boosters to the external fuel tank

➢ During the Columbia mission, the foam strike was 
considered to be a significant maintenance issue, but 
not a mission safety issue

➢ “Drift toward failure” observed 





NASA Columbia Accident  

Investigation Board

“Cultural norms tend to be fairly resilient…the 

norms bounce back into shape after being 

stretched or bent. Beliefs held in common 

resist alteration….This culture acted over time 

to resist externally imposed changes.

By the eve of the Columbia accident, 

institutional practices that were in effect at the 

time of the Challenger accident had returned 

to NASA.”



Kizer K, 1997; Barach, Johnson, 2009; Johnson Barach 2012 

What is a Safety Culture?

An organization that 

➢ Commits to safety as a priority

➢ Creates opportunities for open honest 

communication with staff and patients           

➢ Acknowledges risk                             

➢ Values recognition of errors as opportunities

➢ Supports a non-punitive and safe environment 

➢ Reports /learns from errors systematically

➢ Provides mechanism for restitution or 

compensation

➢ Chronic sense of unease regarding potential 

events

31



Understanding the 

Causes of Events



Avoidable confusion is everywhere…

US Department of Veteran affairs



James Reason – Complex 

Systems Science



“If an error is possible, someone 
will make it. The designer must 
assume that all possible errors 
will occur and design so as to 
minimize the chance of the error 
in the first place, or its effects 
once it gets made”

Norman, The Design of Everyday 
Things, 2001



Swiss Cheese Model



Event Reporting

• Sentinel events

• Patient harm

• No-harm events

• Near misses

• Unsafe acts, errors

• hazardous conditions

• accidents waiting to happen

In order to learn from unexpected 

events, we must first learn of them

Lesser events not only provide 

opportunities for learning, but by their sheer 

volume represent substantial waste, 

frustration, and re-work.



Why event investigation 

is difficult

 Natural reactions to failure

 Tendency to stop too soon

 Overconfidence in our re-constructed reality

 “The root cause” myth



Our reactions to failure

Typical reactions to failure are:

 Retrospective—hindsight bias

 Proximal—focus on the “sharp end”

 Counterfactual—lay out what people 
could have done

 Judgmental—determine what people 
should have done, the fundamental 
attribution error



Stopping too soon

 Lack training in event investigation

➢ We don’t ask enough questions

➢ Shallow understanding of the causes of 

events

 Lack resources and commitment to 

thorough investigations



Overconfidence in our

re-constructed reality

 People perceive events differently

 Common sense is an illusion

➢ Unique senses

➢ Unique knowledge

➢ Unique conclusions



The “the root cause” myth

 There are multiple causes to accidents

 Root cause analysis (RCA) is not about 

finding the one root cause



The “New View” of human error

 Human error is not the cause of events, it 

is a symptom of deeper troubles in the 

system

 Human error is not the conclusion of an 

investigation, it is the beginning

 Events are the result of multiple causes



“Latent conditions are 
present in all systems.  
They are an inevitable 
part of organizational life.”

James Reason

“Managing the Risks of Organizational 
Accidents”



Creating the holes

 Active Failures

➢ Errors and violations (unsafe acts) committed at the 

“sharp end” of the system

➢ Have direct and immediate impact on safety, with 

potentially harmful effects

 Latent conditions

➢ Present in all systems for long periods of time

➢ Increase likelihood of active failures



“The point of a human error investigation is to 

understand why actions and assessments that are 

now controversial, made sense to people at the 

time.  You have to push on people’s mistakes until 

they make sense—relentlessly.”

Sidney Dekker

On investigating human error



Getting Inside the Tunnel
Possibility 2

Possibility 1

Actual 

Outcome

Screen Beans® http://www.bitbetter.com/



Outside the Tunnel

Outcome 

determines 

culpability

“Look at this!  It 

should have been 

so clear!”

We judge people 

for what they did

Inside the Tunnel

Quality of 

decisions not 

determined by 

outcome

Realize evidence 

does not arrive as 

revelations

Refrain from 

judging people for 

errors



Lessons from the Tunnel

 We haven’t fully understood an event if we 

don’t see the actors’ actions as reasonable.

 The point of a human error investigation is to 

understand why people did what they did, not 

to judge them for what they did not do.



Safety Culture above all

Process Organisation

– Process Mapping

– Task Allocation

– Task sequence

– Discipline and composure

Teamwork

– CRM

– Leadership

– Involvement

– Briefing and Debriefing

– Huddles

– Handoffs

Threat and Error Management

– Checklists

– Anticipatory 
management/Predicting and 
Planning

– Situation Awareness

– FMEA

Lessons from Nuclear Power 

and Aviation



Communication and Teamwork

 Structured Protocols

➢ Timeouts / Reviews of informed consent

➢ Checklists

➢ Briefings

➢ Techniques to minimize distractions / disruptions

➢ Cognitive aids

➢ Structured communication

➢ Handoffs

➢ Debriefings

 Simulation Training

 Team Training

 Implementation of evidence based best practices



Model of “Big 5” Teamwork Model

Team 

Leadership
Team 

Orientation

Mutual 

Performance

Monitoring

Back-up

Behavior

Adaptability

Shared Mental 

Models

Mutual 

Trust

Team 

Effectiveness

Closed Loop

Communication

Baker, Salas, King, Battles, 

Barach, 2006; 2007; Barach 

and Cosman, 2015

Big 5

Coord. 

Mechanism





The TeamSTEPPS Team Training 

Framework

 Knowledge
➢ Shared Mental Model

 Attitudes
➢ Mutual Trust
➢ Team Orientation

 Performance
➢ Adaptability
➢ Accuracy
➢ Productivity
➢ Efficiency
➢ Safety

Baker D, Salas E, Battles J, King H, Barach P, 2005, 2007





Apply human factors thinking 

to your work environment

1. Avoid reliance on memory

2. Make things visible

3. Review and simplify processes

4. Standardize common processes and procedures

5. Routinely use checklists

6. Decrease the reliance on vigilance

7. Fatigue management

8. Teams and microsystems are the heart of safety and 

resilience



“No matter how well equipment is designed, 
no matter how sensible regulations are, no 

matter how much humans can excel in 

their performance, they can never be 

better than the system (culture) that 

bounds them.”

Captain Daniel Maurino, Human Factors Coordinator

International Civil Aviation Organization, 2014 



A Roadmap to Protect Patients

 Apply and Hire Systems/Human factors experts in 
each hospital and healthcare system.

 Focus on communication, coordination and 
conflict resolution.

 Teach Safety Science-Patient Safety/Improvement 
Science Curriculum in ALL health professional 
training, and at ALL levels of matriculation,

 Mandatory Team-based training and 
Improvement at ALL levels of care.

 Routine complication /near miss culture reporting.

 Support and reward a culture of safety while 
addressing pervasive normalized deviance.

 Routine use of Simulation in team training and 
performance assessment.

 Smart use of technology-Audio/Video blackboxs.

 Assess for physician/allied health wellness.

 Create tools for easy and regular reflection in 
action.

 Work-Place Readiness and Assessment

BMJ, 18 March 2000



Summary

 New view of human error

 Events are the result of many causes

 Active failures and latent conditions 
create holes in our system’s defenses

 Root cause are causes with potential for  
redesign to reduce risk

 Active failures are rarely root causes,   
latent conditions are often root causes

 Getting inside the tunnel will help us 
understand why events occur





Available July 

2018

Pbarach@wayne.edu or 

pbarach@gmail.com

mailto:Pbarach@wayne.edu


Questions? Comments?
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