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Objectives

1. State the rationale for and importance of 
formal instruction in clinical reasoning

2. Describe how clinicians think

3. Identify how and where clinicians make 
mistakes in the diagnostic process

4. Identify strategies to combat errors in clinical 
reasoning



How Good Are We at Diagnosis?

Rate of diagnostic error: 10-15%

5% of outpatient visits 
(~12 million US adults/yr) 

40,000-80,000 hospital 
deaths per year

Berner ES, Am J Med 2008;121(suppl 5):S2-23; Graber ML, BMJ Qual Saf 2013;22:ii21-ii27;  Leape LL, N Engl J Med 1991;324:377-384; Newman-Toker DE. J Am Med Assoc
2009;301:1060-1062; Singh H. BMJ Qual Saf 2014;23:727-731



Why Do Internists Make 
Diagnostic Errors?

Graber ML, Arch Intern Med. 2005;165(13):1493-9.
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Improving Diagnosis in Health Care. Washington (DC): National Academies Press (US); 2015.

Diagnostic process

Diagnostic error 



Clinical Decision Making

Intuitive

System 
or Type 1

Analytical

System 
or Type 2

Croskerry P, Acad Med. 2014; 89(2):197-200.



Intuitive Reasoning (System 1)

Fast, automatic

Pattern recognition 

No reasoning, mostly reaction to 
a pattern

Accurate but prone to error

Croskerry P, Acad Med. 2014; 89(2):197-200.



Analytical Reasoning (System 2)

Slow, deliberate

Cognitively taxing

More accurate

Useful in cases of complexity

Croskerry P, Acad Med. 2014; 89(2):197-200.



Dual Process Model of Clinical Reasoning

Adapted from Croskerry P, Acad Med. 2009;84(8):1022-1028.



The Diagnostic Process

Data collection
Data 

organization
Problem 

representation

Generate 
diagnostic 

impression (and 
ddx)

Comparison to 
known illness 

scripts

Selection of 
diagnosis

Adapted from Trobridge et. al. Teaching Clinical Reasoning. ACP 2015. 



Intuitive Reasoning Vocabulary

Heuristics

• mental 
shortcuts

• often 
accurate

Correct 
diagnosis

Heuristics

• When they fail…
COGNITIVE 

BIASES



Biases

Related to 
premature 

closure

Confirmation

Estimations 
of 

probability

Related to 
Emotions

Perception of 
own or 

other’s skills



Example 
Case

Where in the cognitive process did 
things go wrong?

Data collection
Data 

organization
Problem 

representation

Generate 
diagnostic 
impression 
(and ddx)

Comparison to 
known illness 

scripts

Selection of 
diagnosis

Are there cognitive biases that may 
have impacted decision making?



Example 
Case

Mr. G is a 64-year-old with alcoholic 
cirrhosis and heart failure with 
preserved ejection fraction. He 
presented grossly volume overloaded 
and responded to IV diuretics. 

He is close to his dry weight, off 
oxygen, and planning for discharge.

The night nurse calls when Mr. G 
suddenly goes into atrial fibrillation 
with rapid ventricular response. 



Example 
Case

Vitals: HR 156, BP 104/60, RR 26, sat 92% on 4L

Gen: mild respiratory distress

CV: JVD 12 cm, tachycardic, irregularly irregular, 
1+ pitting edema bilaterally

Resp: bilateral basilar rales

GI: soft, non-tender, no ascites

Neuro: alert and oriented

Resident reports to attending: 

“Mr. G just went into a fib. He’s pretty short 
of breath and has fluid in his lungs. I think 
he’s still in heart failure. I’ll treat his a fib with 
a diltiazem drip and push more IV 
furosemide.”

Attending: 

“Sounds good. Make sure you get his heart 
rate under control.” 



Example 
Case

Over the next 12 hours:

HR improves to 120s

Oxygen requirement increasing

Team believes this is due to volume overload 
from a fib because he still has bibasilar rales

Now 88% on 6L

Code called by nursing staff and patient is moved 
to the MICU.

TTE done for new onset atrial fibrillation by ICU 
team. Read came back with evidence of right 
ventricular strain, features consistent with 
McConnell’s sign (concerning for acute massive 
PE).



Example 
Case

Where in the cognitive process did 
things go wrong?

Data collection
Data 

organization
Problem 

representation

Generate 
diagnostic 
impression 
(and ddx)

Comparison to 
known illness 

scripts

Selection of 
diagnosis

Are there cognitive biases that may 
have impacted decision making?



The Diagnostic Process

Data collection
Data 

organization
Problem 

representation

Generate 
diagnostic 

impression (and 
ddx)

Comparison to 
known illness 

scripts

Selection of 
diagnosis

Adapted from Trobridge et. al. Teaching Clinical Reasoning. ACP 2015. 



Biases

Related to 
premature 

closure

Confirmation

Estimations 
of 

probability

Related to 
Emotions

Perception of 
own or 

other’s skills



Barriers to 
Discussing 
Cognitive 

Bias/Errors

• Errors are often multifactorial

• Feels more personal than 
discussing systems errors

• Can be subjective—how do 
you really know if bias played 
a role?

• Hindsight bias

• Lack of proven strategies to 
combat bias—why talk about 
it if we can’t prevent it?



High Risk 
Situations 

for 
Cognitive 

Bias

• Handoffs of any kind (discharges, 
ER visits, transitions of care from 
other providers)

• Time pressures (high workload, 
etc)

• Physician factors

– Fatigue

– Stress

– Cognitive overloading

• Patient factors

– “difficult patients”

– complex

• Patient Care Team factors



Clinical Reasoning: Strategies for Success

1. Deliberately and consistently engage in the 
clinical reasoning

2. Foster a non-punitive culture of reasoning 

3. Craft avenues for feedback

4. Be skeptical



#1 Deliberately and 
consistently engage 
in the clinical 
reasoning process 
...and strive 
to excel at all steps



Stick to the Process

Data collection
Data 

organization
Problem 

representation

Generate 
diagnostic 

impression (and 
ddx)

Comparison to 
known illness 

scripts

Selection of 
diagnosis

Adapted from Trowbridge et al. Teaching Clinical Reasoning.  ACP 2015.



Summary Statement/Problem Representation

• 3 critical components

– Clinical context

– Temporal pattern

– All KEY clinical symptoms and exam findings even if 
discordant from working diagnosis

• Should not include a diagnosis

• Needs to be constantly updated as the case evolves 
to incorporate new data and diagnoses

• For educators: Can provide insight into how the 
learner is interpreting and synthesizing clinical 
information



Example: Problem Representation

• Mr. Griffin is a 64 yo steel worker admitted 
with HFpEF now with acute onset afib

• Mr. Griffin is a 64 yo steel worker admitted 
with HFpEF, diuresed to near his dry weight, 
now with acute onset afib, JVD to 12cm, and 
hypoxemia out of proportion to bibasilar 
crackles found on exam



Building and Strengthening 
Illness Scripts

• Illness Script

– Who gets it?

– Temporal pattern

– Symptoms and physical 
exam findings

• KEY: do not try to match your 
problem representation of a 
case to a particular illness 
script



Comparison 
to known 

illness scripts

What fits with each diagnosis? 
What is the discordant data?

PE
-pleuritic
-subacute onset
-Ddimer+
-not tachy
-no hypoxemia

Ischemic
-worse with exertion
-young age
-pleuritic
-no HTN/HL (but 
does have SLE)

Pericarditis
-hx SLE
-pleuritic
-no positional
component

MSK
-pleuritic
-no trauma

Did I account for all of the data?

23 yo F with SLE p/w 
subacute pleuritic
CP after traveling cross-
country

What is my differential?



Building and Strengthening 
Illness Scripts

• Faulty illness scripts can create high risk 
situations for cognitive error

• A repository of illness scripts will 
strengthen nonanalytic reasoning

• What it takes:

– Medical knowledge

– Clinical experience: more patients, 
more exposure to typical and 
atypical presentations of disease



Building Illness Scripts

• Self-testing/quizzing is an effective way to 
improve knowledge

• Develop a routine to engage with diagnostic 
challenges, cases with atypical 
presentations, knowledge gaps

• Podcasts, twitter, case reports

Singh/Connor/Dhaliwal, Five strategies for clinicians to advance 
diagnostic excellence. BMJ, 2022.



#2 Foster a 
non-punitive 
culture where 
discussion of 
near misses 
and errors is 
welcomed



Create a 
Non-Punitive 

Culture for 
Errors

• Remediation of diagnostic errors is key in 
preventing future errors

• Consequences and shame prevent 
doctors from discussing errors

Facilitate and participate in:

1. Patient safety conferences

2. Objective reporting of errors

3. Risk management teams

4. Communication training

5. Support for OURSELVES when we are 
involved in errors

6. Readily disclose your own stories and 
how you have learned from them



#3 Craft avenues for feedback



Craft Feedback Loops

• Rarely do patient issues resolve themselves in one 
encounter, diagnostic uncertainty is common after one visit

• The "done" button rarely means that things are "done"

• Constant follow-up on labs, radiology, consulting recs, data 
from OSH

• How do you ensure that:

(1) you close the loop on outstanding data and diagnostic 
uncertainty

(2) convey this to whomever needs to know?

(3) feedback is given about an uncertain diagnosis?

(4) what about an error or near miss you have witnessed?



Craft Feedback Loops

Create patient lists for outstanding issues regarding diagnosis and 
unresolved data

Refrain from hitting "done"

Over-communicate with peers, and ask for confirmation

Phone a friend

Speak up. Feedback is hard, but every provider deserves to know when a 
patient encounter could have gone better



#4 Be skeptical



Be Skeptical

• Make it a habit to look for discordant 
data, question validity of testing, 
results, patient histories and other 
doctors’ decision making

• “Trust but Verify”

• Would (hopefully) prevent premature 
closure, decrease overconfidence, 
overt blind obedience (no data)

Trowbridge. ACP Teaching Clinical Reasoning. 2015



Cognitive Forcing Strategies

• Cognitive forcing strategies can be used to 
“force” an analytical review of case elements to determine if it 
is appropriate to move forward with working diagnosis

• Can be anything- a mantra, a list of questions, an entrenched 
process, a rule, but it has to work for YOU!

Trowbridge. ACP Teaching Clinical Reasoning. 2015



Cognitive Forcing 
Strategies

• What else could it be?
• What could I be missing?
• Am I being biased in any 

way?
• How good is this test at 

answering my question?
• Can I trust the results?

Trowbridge. ACP Teaching Clinical Reasoning. 2015



Reflective Reasoning

Important to identify the “red flags” that 
should prompt reflection (hard stops)

• Pt does not progress as expected

• Every 7-day readmission

• Discordant data or history with 
working diagnosis

**Appreciate that disease constantly 
evolves, and the working diagnosis is 
always subject to change 



Resources for Clinicians and Educators: 
“Reps”

Journal series with clinical reasoning exercises:

– AJMS:  Clinical Reasoning:  A Case-Based Series

– JGIM:  Exercises in Clinical Reasoning

– JHM:  Clinical Care Conundrums

– NEJM:  Clinical Problem Solving

– Neurology: Clinical Reasoning



Resources for Clinicians and Educators: 
“Reps”

Podcasts

– Clinical Problem Solvers

– Not Just Little Adults (Pediatrics)

– IM Reasoning (archives)

– Symptom to Diagnosis (S2D)

– Febrile (Infectious Diseases)



Resources for Clinicians and 
Educators

• Kassirer et al. Learning Clinical 
Reasoning. 2009.

• Trowbridge et al. Teaching Clinical 
Reasoning. ACP Teaching Medicine 
Series. 2015

• Society to Improve Diagnosis Toolkit 
for Educators: 
www.improvediagnosis.org/clinical-
reasoning-toolkit-educator-
resources/




