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Learning Objectives

• Describe the relationship between cognitive bias and diagnostic 
error in medicine.

• Apply knowledge of at least four types of cognitive bias to 
example clinical cases.

• Formulate an approach to providing constructive feedback to 
trainees in cases of potential cognitive bias.
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Outline

1. Experience it
a) Introduction to Cognitive Bias
b) The 3 R’s: How to approach trainees in cases of cognitive bias
c) Breakout: Small Groups

2. Think about ways to use it
3. Take it home
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1 52 43
Which one is the real penny?

6 107 98

11 1512 1413

Presenter
Presentation Notes
TO DO:
Work through the timing for this slide/exercise:
Show title
Explain goal
Pass out sheets/ 30 seconds to determine
Talk with you neighbor, compare answers, another 30 seconds
Now we are going to take a vote; raise hands for row 1, 2, 3?
Raise hands if answer changed after talking with neighbor

We all know that we don’t remember everything we hear or see. But this little exercise shows us that information we encounter frequently may not even make it into long-term memory. [Mere exposure doesn’t do it]
So what can you do to create lasting memories in the minds of students who attend your classes?
From this example, we can see that just having lots of exposure to a given set of information doesn’t help memory.  Let’s take a look a what does help.
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Improving Diagnosis 
in Healthcare

• The failure to establish an 
accurate and timely explanation 
of the patient’s health 
problem(s)

• Communicate that explanation 
to the patient.

Most people will experience at least 
one diagnostic error in their lifetime.
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Systems vs. Cognitive Errors
• Purely systems-based errors generally lead to imperfect 

delivery of a well-chosen care plan.
• Without the systems problem the patient would have done 

well.

• Purely cognitive errors are thinking flaws that more likely 
lead to an error in diagnosis.
• Even if the plan was carried out perfectly, it might not have 

been the correct plan!

• Real world errors are often a mix
• Lack of feedback about diagnostic process

Presenter
Presentation Notes
System contributions to medical errors are external to physicians
Cognitive contributions to medical errors are internal to physicians
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Diagnostic Error
Causes
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• Heuristics
• Brain’s short cuts
• Speed up the process

• Cognitive bias
• Psychological tendencies for 

brain to draw the incorrect 
conclusion

• 30+ described in medicine

Heuristics and Cognitive Bias
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Diagnostic Error in Residency
• UPenn Internal Medicine Residents1

• 100% reported a case of diagnostic error or delay in diagnosis due to 
cognitive bias

• Anchoring most common (87.8%)

• Trainees may be especially susceptible

• Educational interventions in recognizing and mitigating 
cognitive bias improve resident critical thinking skills.2

1. Ogdie AR, et al.  Seen through their Eyes: Residents’ Reflections on the Cognitive and Contextual Components of Diagnostic Errors in Medicine.  Academic Medicine. 2012; 87(10): 1361-1367.  
2. Royce CS, Hayes MM, Schwartzstein RM. Teaching Critical Thinking. A Case for Instruction in cognitive Biases to Reduce Diagnostic Errors and Improve Patient Safety. Academic Medicine. 
2019;94(2):187-194.

Presenter
Presentation Notes
ADD REFERENCES

Trainees may be especially susceptible
Cognitive overload
Fatigue
Sleep deprivation/sleep debt
Negative mood/affective state


Effect of Metacognitive Strategies on Diagnostic Accuracy
When evaluating the available data on the efficacy of teaching metacognitive skills to improve clinical reasoning and avoid diagnostic error, it is important to recognize the level of expertise in the study population. Attempts to teach strategies to raise awareness of cognitive bias in clinical reasoning—sometimes referred to as cognitive forcing strategies, debiasing strategies, or cognitive bias mitigation—have shown conflicting results with different groups.6 , 47 , 48 Studies involving medical students have demonstrated limited improvement in diagnostic accuracy, which may be due to knowledge deficits inherent in early-stage learners: Debiasing strategies are unlikely to improve diagnostic accuracy or speed in the short term if knowledge deficits exist.24 , 47 , 48 Furthermore, students may not have enough experience to fall victim to anchoring or availability biases. Therefore, although novice students are not immune to cognitive bias, they may not immediately benefit from instruction in metacognitive techniques or debiasing strategies.
As students advance in their training and transition to residency, they acquire knowledge and experience, and they become more likely to problem solve using pattern recognition and heuristics. However, as trainees acquire experience and develop illness scripts, they also become more prone to making diagnostic errors due to availability bias and anchoring.44 Findings from efforts to teach metacognitive skills to residents are interesting and consistent with this developmental stage.28 , 49–53 For example, Monteiro et al52 found that higher-achieving residents benefited from instructions to “reflect before answering” when answering test questions at all levels of difficulty, whereas lower-achieving residents benefited only when answering easier questions, demonstrating that even a short instruction to reflect on decisions may improve diagnostic accuracy for those with a baseline of knowledge. The inverse relationship that Norman et al28 found between diagnostic accuracy and time required to diagnose cases suggests that residents either are in the process of developing both knowledge and metacognitive skills or that they are spending more time because they simply do not know the answers.
Educational interventions providing detailed instruction in recognizing common cognitive biases and debiasing strategies have demonstrated both short- and long-term improvements in residents’ critical thinking skills.49 , 50 A longitudinal curriculum of metacognitive skills and debiasing strategies resulted in increased awareness of common cognitive biases, as well as improved discussions with patients, families, and colleagues. Importantly, this effect persisted at the one-year follow-up.49 In another study, introduction of cognitive bias awareness into peer review of cases of diagnostic errors resulted in the development and implementation of algorithms and protocols for avoiding affective bias (bias due to an emotional response), use of standardized neurological evaluations, and increased consultations for difficult cases.35 
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“If there's something you 
really want to believe, 
that's what you should 

question the most.”
Penn Jillette

Types of 
cognitive bias
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Ascertainment Bias

• “Seeing what 
you expect to 
find”

• Stereotyping
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Diagnostic Momentum

• Diagnostic 
labels stick to 
patients

• “Chart Lore”
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Anchoring

• First 
impressions

• Create 
grounding

Presenter
Presentation Notes
Is “grounding” distracting? Is it known common term? 
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Which is Deadlier?

VS

1 in 251,800,000 1 in 112,000,000
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Availability Bias

• “Common things 
are common”

• Recency effect

• Judged to be 
more likely if 
readily comes to 
mind

Presenter
Presentation Notes
Recency effect, “common things are common”

Tendency for things to be judged more frequent if they come readily to mind

Mamede et al found that 2nd year PGY2 residents more likely to use availability bias when quickly evaluating patients
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Confirmation Bias

• Following hunches 

• Overvalue 
supporting 
evidence rather 
than disconfirming 
evidence for a 
diagnosis

Presenter
Presentation Notes
Place too much faith in our own opinions
Spend too little time accumulating and synthesizing information
Consequences- can cause errors of omission and commission
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Hindsight Bias

• Knew it all 
along

• Second guess 
decisions with 
all the 
information

Presenter
Presentation Notes
Place too much faith in our own opinions
Spend too little time accumulating and synthesizing information
Consequences- can cause errors of omission and commission




Department of Internal Medicine
Division of General Medicine

Premature Closure

• Counting 
chickens before 
they hatch

• Diagnosis 
accepted before 
it has been fully 
verified

Presenter
Presentation Notes
See under conditions of fatigue or circardian dysynchronicity
May reflect laziness of thought and desire to achieve completion
Can be associated with diagnosis momentum
Consequences- Tends to stop further thinking
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Imagine these presentations

• A 65 yo homeless male presents with shortness of breath…

• A 65 yo long-time smoker presents with shortness of 
breath…

• A 65 yo male with CAD, CHF, DM, PVD, HTN, HLD presents 
with shortness of breath…

Framing effect
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• Different 
context of 
presentation 
changes 
decision 
making

SOB

Tobacco 
use

Cough

Lower 
ext. 

edema
Orthopne
a

Hx of MI

Homeless

Framing effect

Presenter
Presentation Notes
See under conditions of fatigue or circardian dysynchronicity
May reflect laziness of thought and desire to achieve completion
Can be associated with diagnosis momentum
Consequences- Tends to stop further thinking
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Mitigating bias in
the training

environment

Presenter
Presentation Notes
So we’ve now introduced to you the basic foundations of cognitive bias. Our major goal for this workshop is not only for you to have increased awareness of cognitive bias but for you to be a champion in recognizing the presence of bias in daily patient care and in assisting your trainees in practicing metacognition such that they learn to recognize and mitigate these biases in practice. We’re now going to distribute pocketcards for you to reference for the next portion of our workshop. 
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The Three R’s

Recall

Recognize

Revisit

Presenter
Presentation Notes
Bias is common. When we see potential cognitive bias that has introduced diagnostic error we want to be able to recognize it and to work through it with our trainees in a non-threatening way. We can do this by using the 3 R’s: Recall, Recognize, Revisit.
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Recall

• Trainee thinks through process 
that led them to diagnosis

Recognize

Revisit

The Three R’s

Presenter
Presentation Notes

Revise – this should be the asking the questions needed to narrow discussion to cognitive bias.Recall is simply asking the trainee to walk you through the steps they took to reach the diagnosis. The goal of this R is to understand what processes led to the current working diagnosis, which can be insightful in understanding potential cognitive bias that played a role. 
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Recall

Recognize

• Attending assists trainee in 
recognizing possible bias in reasoning

Revisit

The Three R’s

Presenter
Presentation Notes
The 2nd R is recognize. Attending helps to put name to specific type of bias.
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Example: Confirmation bias

• Were there available data that would have pointed you in a 
different direction or go against the diagnosis you made?

• How did you interpret all of the available data points?
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Recall

Recognize

Revisit

• Attending and trainee develop at least one 
strategy to mitigate bias in future similar case

The Three R’s

Presenter
Presentation Notes
what might you do differently next time
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Recall

• Trainee thinks through process that led them 
to diagnosis

Recognize

• Attending assists trainee in recognizing 
possible bias in reasoning

Revisit

• Attending and trainee develop at least one 
strategy to mitigate bias in future similar case

The Three R’s
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Case Discussion

Presenter
Presentation Notes
We’re going to break into small groups to work through 2-3 cases where a trainee may have introduced cognitive bias into their diagnostic process. You’ll have approximately 10 minutes to work on each case. Each case starts by asking you to identify the cognitive bias types present. You’ll have 2 minutes to do this independently, after which I will ask you to move to the next question and will show types of potential bias present for the case on the front screen. You can use the pocketcard as a tool for both identifying types of bias and for thinking of questions that will help you counsel the trainee in recognizing the bias present. Please remember that the primary goal is for you to spend your time discussing how you might approach employing metacognition in your trainee to recognize and mitigate their cognitive biases. 
ADD RULES! Timing, don’t get caught up in medical jargon.
ADD description of the pocketcard
Go ahead and create groups of approximately 6-8. 
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• Potential types of bias:
• Confirmation bias
• Framing effect
• Premature closure
• Diagnostic momentum

Case 1
2 minutes: Identify biases present
8 minutes: counsel your trainee

! Remember !
Don’t get caught up in medical aspects of case.
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Case 1: Debrief

• Potential types of bias:
• Confirmation bias
• Framing effect
• Premature closure
• Diagnostic momentum
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• Potential types of bias:
• Anchoring
• Ascertainment bias
• Fundamental attribution error
• Overconfidence Bias

Case 2
2 minutes: Identify biases present
8 minutes: counsel your trainee

! Remember !
Don’t get caught up in medical aspects of case.
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Case 2: Debrief

• Potential types of bias:
• Anchoring
• Ascertainment bias
• Fundamental attribution error
• Overconfidence bias

Presenter
Presentation Notes
You’ll notice you have 2 more cases in your packet. These are intended for you to take with you, but we will not be diving into them today. 
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Implementation

Presenter
Presentation Notes
-We’ve now concluded the shortened version of a faculty development seminar we created at our institution on identifying and mitigating cognitive bias.
-The value of an approach like ours is that it is truly metacognitive, it asks faculty to provide trainees bias teaching within existing resident-attending work flow, and it can begin a culture change around cognitive bias.
-We hope the following discussion can help you apply some or all of what you’ve learned here at your home institution.
-Please remain in your small groups to think about implementation, in a systematic manner, using the following questions as prompts. 
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Discussion questions

• How could you implement similar teaching into your 
educational program? 

• What cognitive bias teaching already exists at your 
institution?

• What are barriers to implementation?

• What are opportunities for growth?

Presenter
Presentation Notes
Take two minutes to discuss the following questions. 
Faculty development program
Residents as teachers training
Formal bedside teaching on rounds
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• Start with a single session and build consistently

• Longitudinal and integrated curricula likely:
 Improve cognitive bias awareness
 Improve reflective practice

Royce CS, Hayes MM, Schwartzstein RM. Teaching Critical Thinking. A Case for Instruction in cognitive Biases to 
Reduce Diagnostic Errors and Improve Patient Safety. Academic Medicine. 2019;94(2):187-194.

Where to begin?
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Take-home points

• Diagnostic error is common – cognitive bias likely 
contributes

• Educating residents about cognitive bias improves critical 
thinking skills

• The 3 R’s can help you to guide trainees in using 
metacognition to mitigate future cognitive bias

• Recall
• Recognize
• Revisit
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