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Did you hear about the man who fatally shot his wife in Did you hear about the man who fatally shot his wife in 
the chest and got away with it? Damn those bleeding the chest and got away with it? Damn those bleeding 

heart liberal judges and their hugs for thugsheart liberal judges and their hugs for thugs
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The accused was an elderly man whose terminal The accused was an elderly man whose terminal 
cancer diagnosis filled him with fear that his partner cancer diagnosis filled him with fear that his partner 
---- bedridden with Alzheimer's would die without his bedridden with Alzheimer's would die without his 

carecare

The only decision we must make in our The only decision we must make in our 
lives is how to live our liveslives is how to live our lives

L.J.Savage, 1954L.J.Savage, 1954

‘‘How to live our livesHow to live our lives’’
meansmeans

‘‘How to make decisionsHow to make decisions’’
GigerenzerGigerenzer et al, 2002et al, 2002

What do we know What do we know 
about human decision making?about human decision making?
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19961996

Cognition and Decision MakingCognition and Decision Making

•• Sentence guidelines in judicial practiceSentence guidelines in judicial practice
•• Design decisions in engineeringDesign decisions in engineering
•• Decisions in the launch of the space shuttle ChallengerDecisions in the launch of the space shuttle Challenger
•• Diagnostic and treatment decisions in medicineDiagnostic and treatment decisions in medicine
•• Forecasts in economic decision makingForecasts in economic decision making
•• Role of advisors in political decision makingRole of advisors in political decision making
•• Decision making in welfare allocationsDecision making in welfare allocations

In all areas of human decision makingIn all areas of human decision making

•• Irreducible uncertaintyIrreducible uncertainty
•• Inevitable errorInevitable error
•• Unavoidable adversityUnavoidable adversity
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AHRQ AHRQ –– Agency for Healthcare Research and QualityAgency for Healthcare Research and Quality
AMIA AMIA –– American Medical Informatics AssociationAmerican Medical Informatics Association

Phoenix, Arizona   2008Phoenix, Arizona   2008
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How often do we get it wrong?

15%

Why do physiciansWhy do physicians
make diagnostic errors?make diagnostic errors?

Cognitive Error 
Only
(28%)

System-Related
Error Only

(19%)

No-Fault Factors 
Only
(7%)

Both System-
Related

And Cognitive
Factors
(46%)

Categories Contributing to Diagnostic Error                  
in 100 Patients       Graber et al.,2005
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30 Cognitive Errors30 Cognitive Errors

Zebra retreatZebra retreatPremature closurePremature closureGamblerGambler’’s Fallacys Fallacy
YingYing--Yang OutYang OutPosterior prob.Posterior prob.Attribution errorAttribution error
Visceral biasVisceral biasPlaying the oddsPlaying the oddsDiagnostic creepDiagnostic creep

Vertical line failureVertical line failureOverconfidenceOverconfidenceConfirmation biasConfirmation bias
Unpacking principleUnpacking principleOutcome biasOutcome biasCommission biasCommission bias

TriageTriage--CueingCueingOrder effectsOrder effectsBase rate neglectBase rate neglect
SuttonSutton’’s Slips SlipOmission biasOmission biasAvailabilityAvailability

Search Search satisficingsatisficingMultiple alternatives Multiple alternatives Ascertainment biasAscertainment bias
RepresentativenessRepresentativenessHindsight biasHindsight biasAnchoringAnchoring

PsychPsych--Out ErrorsOut ErrorsGender biasGender biasAggregate biasAggregate bias

Sources of Affective ErrorSources of Affective Error

•• Ambient, Ambient, chronobiologicalchronobiological, and other influences, and other influences
•• Specific affective biases/FAE/Specific affective biases/FAE/CountertransferenceCountertransference
•• Endogenous Disorders within the PhysicianEndogenous Disorders within the Physician

Mood disordersMood disorders
Anxiety disordersAnxiety disorders

•• Emotional Emotional DysregulationDysregulation in Physiciansin Physicians

Decision making in the brainDecision making in the brain
(converging lines of evidence)(converging lines of evidence)

•• Folklore: aphorisms, proverbs, philosophicalFolklore: aphorisms, proverbs, philosophical
•• Functional properties: descriptive, psychologicalFunctional properties: descriptive, psychological
•• NeuroanatomicalNeuroanatomical correlates: brain lesion, correlates: brain lesion, fMRIfMRI
•• NeurophysiologicalNeurophysiological correlates: correlates: electrophysiologyelectrophysiology
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Functional PropertiesFunctional Properties

Clinical Decision MakingClinical Decision Making
•• Pattern recognitionPattern recognition
•• HypotheticoHypothetico--deductive processdeductive process
•• ArborizationArborization
•• ExhaustionExhaustion
•• Normative reasoningNormative reasoning
•• CoherenceCoherence--Correspondence TheoryCorrespondence Theory
•• Bounded rationalityBounded rationality
•• Flesh and blood decision makingFlesh and blood decision making
•• Heuristics and biasesHeuristics and biases
•• Subjective expected utility theory (SEU)Subjective expected utility theory (SEU)
•• MultiattributeMultiattribute utility theory (MAUT)utility theory (MAUT)
•• Bayesian reasoningBayesian reasoning
•• Naturalistic decision making (NDM)Naturalistic decision making (NDM)
•• Unconscious Thought TheoryUnconscious Thought Theory

IntuitiveIntuitive AnalyticalAnalytical

ExperientialExperiential--inductive                         inductive                         HypotheticoHypothetico--deductive           deductive           
Bounded rationality                             Unbounded rationBounded rationality                             Unbounded rationality/ality/BayesianismBayesianism
HeuristicHeuristic Normative reasoningNormative reasoning
Gestalt effect/ pattern recognition       Robust decision makingGestalt effect/ pattern recognition       Robust decision making
Modular (hardModular (hard--wired)wired) responsivityresponsivity Acquired, analytical, critical thought Acquired, analytical, critical thought 
Recognition primed /thin slicing         Multiple branching, Recognition primed /thin slicing         Multiple branching, arborisationarborisation
Unconscious thinking theory               Unconscious thinking theory               Exhaustion strategyExhaustion strategy
Insight Insight MethodologiclMethodologicl
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Dual processing accounts of Dual processing accounts of 
reasoning, judgment, and social reasoning, judgment, and social 

cognitioncognition

Evans JStBT
Ann Rev Psychol 2008

System 1 and System 2System 1 and System 2
(dual process theory)(dual process theory)

System 1
(intuitive)

Cognitive style                       HeuristicCognitive style                       Heuristic
Cognitive awareness                 LowCognitive awareness                 Low
Cost                                          LowCost                                          Low
Automaticity                             Automaticity                             HighHigh
Rate                                           FastRate                                           Fast
Reliability                                 LowReliability                                 Low
Errors                                      UsuallyErrors                                      Usually
Effort                                        LowEffort                                        Low
Predictive power                       LowPredictive power                       Low
Emotional component               HighEmotional component               High
Scientific Scientific rigour                        rigour                        LowLow

System 2
(analytical)
Systematic

High
High
Low
Slow
High
Few
High
High
Low
High
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The RationalThe Rational--Experiential InventoryExperiential Inventory
(REI)(REI)

Epstein et al., 1996

Rational-Experiential Inventory

•• Gender Gender 
•• AgeAge
•• PersonalityPersonality
•• IntellectIntellect

NeuroanatomicalNeuroanatomical correlatescorrelates

• System 1 (X-System ; reflexive) ventromedial
prefrontal cortex, nucleus accumbens, amygdala, and 
lateral temporal cortex

•• System 2System 2 (C-System: reflective): prefrontal cortex, 
hippocampus and medial temporal lobe, posterior parietal 
cortex
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NeurophysiologicalNeurophysiological correlatescorrelates

•• System 1System 1: rapid, automatic, effortless activity      : rapid, automatic, effortless activity      
ParietalParietal--> Prefrontal (35> Prefrontal (35--55 Hz)55 Hz)

•• System 2System 2: slow, effortful, deliberate searching : slow, effortful, deliberate searching 
Prefrontal Prefrontal --> Parietal (22> Parietal (22--34 Hz)34 Hz)

System 2 processes;
require effort
(22 to 34 Hz)

PREFRONTAL 
CORTEX

PARIETAL CORTEX

System 1 processes;
automatic and effortless

(35 to 55 Hz)

“Spatial” attention
(25 to 45 Hz)

Color identification
(60 Hz)

V4

MT
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How can dual process theory be How can dual process theory be 
applied to clinical decision making?applied to clinical decision making?

CONTEXT
Ambient conditions
Modular responsivity
Task difficulty
Task ambiguity
Affective state

Education
Training
Critical thinking
Logical competence
Rationality
Feedback
Intellectual ability

Pattern 
Recognition

Repetition

Rational
override

Dysrationalia
override Calibration ResponsePatient Safety

Problem
Pattern

Processor

RECOGNIZED

NOT
RECOGNISED

System
11

System
22
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AutomaticityAutomaticity of System 1 of System 1 
ThinkingThinking

•• From innate modulesFrom innate modules
•• From repetitive processing in System 2From repetitive processing in System 2

Innate Modules•• FearFear
•• Emotional perceptionEmotional perception
•• Getting food and waterGetting food and water
•• Detecting/avoiding predatorsDetecting/avoiding predators
•• Finding a mateFinding a mate
•• Raising childrenRaising children
•• Social exchangeSocial exchange

•• Grammar acquisitionGrammar acquisition
•• Intuitive numberIntuitive number
•• Spatial relationsSpatial relations
•• Anticipatory motionAnticipatory motion
•• NaNaïïve physicsve physics
•• Effort allocation and recalibrationEffort allocation and recalibration
•• Semantic inferenceSemantic inference

Repetitive 
reasoning 
in System 2

Appetitive 
behaviours
Basic drives
Human instincts

Responses

Sources of input into System 1

System
11Higher order 

modular activities
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‘…‘…we carry Stone Age minds in we carry Stone Age minds in 
modern skullsmodern skulls’’

Cartwright, 2000Cartwright, 2000

The power of The power of 
System 1System 1
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Swallowing salivaSwallowing saliva

Would you drink a glass Would you drink a glass 
of your own saliva?of your own saliva?
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The emotion of disgust (System 1) The emotion of disgust (System 1) 
overcomes rational input (System 2)overcomes rational input (System 2)

--a form of a form of dysrationaliadysrationalia
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“Getting” medicine is not easy

What context is this image from?

• Is it a map?
• Is it a view from 10,000 feet?
• Is it a person or thing?
• Is it something I have seen before?
• Is it meaningless?
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One learns the basic patterns

“Getting” medicine is not easy

Medical System 1 overrides of System 2Medical System 1 overrides of System 2

•• Lack of awareness of bias in decision makingLack of awareness of bias in decision making
•• Knowledge implementationKnowledge implementation
•• Minimizing impact of fatigue/sleep deprivation Minimizing impact of fatigue/sleep deprivation 

on performanceon performance
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Where context really counts

•• Morbidity and Mortality RoundsMorbidity and Mortality Rounds
•• Critical incident reviewCritical incident review // Root cause analysisRoot cause analysis
•• MedicoMedico--Legal casesLegal cases

How do we get clinical decision How do we get clinical decision 
making into the patient safety arena?making into the patient safety arena?

•• Raise awareness of importance of decision makingRaise awareness of importance of decision making
•• Teach dual process theory  Teach dual process theory  
•• Teach the main cognitive and affective biasesTeach the main cognitive and affective biases
•• Teach cognitive and affective forcing functionsTeach cognitive and affective forcing functions
•• Promote critical thinking Promote critical thinking 
•• Promote reflective practicePromote reflective practice
•• Promote use of cognitive aidsPromote use of cognitive aids
•• Know the conditions that compromise decision makingKnow the conditions that compromise decision making
•• Know that everything is always in contextKnow that everything is always in context


