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1. define diagnostic errors 

2. describe dual-process theory of clinical decision-making  

3. appreciate cognitive biases as a cause of diagnostic errors 

4. describe factors that contribute to diagnostic errors 

5. list strategies to mitigate against diagnostic errors

Objectives



Case – 58M

• long-term care ward 
• anoxic brain injury  
• non-verbal 
• G-tube dependent

Day 1 T 38.5 
asymptomatic

MD #1: labs, 
CXR, BC, 
Urine Cx

Dx: aspiration

Day 2 Fever 
continues, w/u 

negative

Day 3 Desaturates to 
80's requiring 
low-flow O2

MD #2 orders 
NP swab, 

places patient 
in isolation

COVID-19 +ve
Family opts for 

palliation, 
patient passes 

peacefully



Diagnostic error: Definition

“The failure to (a) establish an accurate and 
timely explanation of the patient's health 
problem(s) or (b) communicate that explanation 
to the patient.” 

- Committee on Diagnostic Error in Health 
Care: 2015

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.



National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.

Making a diagnosis is a complex, iterative process



Systems factors interact to affect diagnostic process

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.



Judgement and decision-making

UBC 
1978-1986



Type 1 (Fast) Type 2 (Slow)

Unconscious, automatic, effortless 
Based on heuristics

Deliberate and conscious, effortful, controlled 
mental process, rational thinking

No self-awareness or control “What you see is 
all there is”

Uses self-awareness or control, is logical and 
skeptical

Assess the situation Seeks new/missing information, makes 
decisions

98% of all thinking 2% of all thinking

Subject to cognitive biases and errors 

Works best in predictable environments

Time consuming and effortful 

Works best in relaxed and unhurried 
environments

e.g., recognizing faces, driving home on a 
familiar route

e.g., comparing different mortgage plans



Heuristics work best in predictable environments



Pat Croskerry et al. BMJ Qual Saf 2013;22:ii58-ii64

Dual process model for decision making 





Name the cognitive bias illustrated by this example:

The family medicine clinician seeing a patient with recent 

onset of low back pain immediately settles on a diagnosis of 

lumbar disc disease without considering other possibilities in 

the differential diagnosis.



A. Availability bias 
B. Anchoring bias 
C. Affective bias 
D. Premature closure



Name the cognitive bias illustrated by this example:

New complaints from patients labelled as “frequent flyers” in 

the emergency department are not taken seriously.



A. Availability bias 
B. Anchoring bias 
C. Affective bias 
D. Premature closure



Heuristic or bias Clinical example

Anchoring: tendency to lock onto salient features in the 
patient’s initial presentation and failing to adjust this initial 
impression in the light of later information.

A patient is admitted from the emergency department with a 
diagnosis of heart failure. The hospitalists who are taking care of 
the patient do not pay adequate attention to new findings that 
suggest another diagnosis.

Affective bias: the various ways that emotions, feelings, and 
biases affect judgment. 

New complaints from patients labelled as “frequent flyers” in the 
emergency department are not taken seriously.

Availability bias: tendency to more easily recall things that we 
have seen recently or things that are common or that impressed 
us. 

A clinician who just recently read an article on the pain from 
aortic aneurysm dissection may tend toward diagnosing it in the 
next few patients he sees who present with nonspecific 
abdominal pain, even though aortic dissections are rare.

Context errors: instances where we 
misinterpret the situation, leading to an erroneous conclusion. 

We tend to interpret that a patient presenting with abdominal 
pain has a problem involving the gastrointestinal tract, when it 
may be something else entirely: for example, an endocrine, 
neurologic or vascular problem.

Premature closure (search satisficing): tendency to accept the 
first answer that comes along that explains the facts at hand, 
without considering whether there might be a different or better 
solution. 

The emergency department clinician seeing a patient with recent 
onset of low back pain immediately settles on a diagnosis of 
lumbar disc disease without considering other possibilities in the 
differential diagnosis.



Feedback Sanction

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794. Adapted from Pat Croskerry. 

Acad Emergency Med. 2000; 7:1232–1238 

https://doi.org/10.17226/21794


National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.

Diagnostic process and outcomes



Not ordering 
needed tests

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.

Failures in the diagnostic process



Measuring diagnostic errors

1. Postmortem (autopsy) 

2. Medical record review 

3. Malpractice claims review 

4. Health insurance review 

5. Diagnostic testing 

6. Medical imaging 

7. Clinician surveys 

8. Patient surveys

Shojania KG. Jt Comm J Qual Patient Saf. 2010 Sep;36(9):399-401



A systems approach to diagnostic errors

“The common initial reaction when an error occurs is to find 

and blame someone. However, even apparently single 

events or errors are due most often to the convergence of 

multiple contributing factors…Preventing errors and 

improving patient safety for patients require a systems 

approach in order to modify the conditions that contribute 

to errors.” 

Institute of Medicine. To Err is Human: Building a Safer 
Health System. 2000, p. 69 Perneger, T.V.. BMC Health Serv Res 5, 71 (2005)



Systems factors contribute to diagnostic process

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.



Case – 58M

• long-term care ward 
• anoxic brain injury  
• non-verbal 
• G-tube dependent

Day 1 T 38.5 
asymptomatic

MD #1: labs, 
CXR, BC, 
Urine Cx

Dx: aspiration

Day 2 Fever 
continues, w/u 

negative

Day 3 Desaturates to 
80's requiring 
low-flow O2

MD #2 orders 
NP swab, 

places patient 
in isolation

COVID-19 +ve
Family opts for 

palliation, 
patient passes 

peacefully



Ann Intern Med. 2013; 158(5_Part_2):381-389. doi:10.7326/0003-4819-158-5-201303051-00004

109 Studies 
14 RCTs



Ann Intern Med. 2013; 158(5_Part_2):381-389. doi:10.7326/0003-4819-158-5-201303051-00004

The percentage of studies as categorized by the 6 types of interventions



Debiasing: Reducing bias

Croskerry P, Singhal G, Mamede S. BMJ Qual Saf 2013;22:ii65–ii72 



Successive steps in cognitive debiasing (adapted from Wilson and Brekke).35 Green arrows=yes; 
Red arrows=no. 

Pat Croskerry et al. BMJ Qual Saf 2013;22:ii58-ii64



Debiasing interventions

1. Education: seminars on bias, case-based reasoning seminars emphasizing 
explicit reasoning steps, Bayesian reasoning, self-reflection 

2. Workplace interventions:  
1. Checklists 
2. Cognitive forcing strategies: clinicians prompted to re-diagnose after adding 

clinical details; using alternatives scaffold, reviewing decision-making step 
diagrams and showing correct steps; clinicians asked to argue for alternative 
dx 

3. Guided reflection: interpret cases using guided reflective reasoning 
4. Instructions at test: instructed on how to diagnose cases

BMJ Quality & Safety 2016;25:808-820







What can individual clinicians do?

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794. Adapted from Pat Croskerry. 

Acad Emergency Med. 2000; 7:1232–1238 

https://doi.org/10.17226/21794


What can Systems do?

National Academies of Sciences, Engineering, and Medicine 2015. Improving 
Diagnosis in Health Care. https://doi.org/10.17226/21794.



Summary

1. Diagnostic errors are common and can occur anywhere along the 
diagnostic process 

2. Diagnostic errors occur due to cognitive biases and heuristic 
failures 

3. Systems factors contribute to diagnostic errors: team (clinicians 
and patients), tasks and workflow, physical environment, 
technology and tools, organizational factors and external 
environment 

4. Studies of intervention effectiveness inconclusive but those 
focused on technology-based systems and debiasing (reflective 
reasoning) hold early promise


