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DISCLOSURES
• I have no financial conflicts of interest related to the 
subject matter that I am presenting today.

• I will not be discussing any off label uses of 
medications or medical products today.



OBJECTIVES

• Describe why diagnostic errors occur
• Identify the most common causes of diagnostic error
• Summarize several common types of cognitive biases that 
affect the diagnostic process

• Assess different methods of reducing the influence of bias on 
making diagnoses



“There is a saying in the Navy about mistakes: 

There are those who have 
and those who will.”

‐ Astronaut Scott Kelly
Endurance



WHAT IS A DIAGNOSIS?
•An explanation of a pathological condition



WHAT IS A DIAGNOSIS?
•A complete and accurate diagnosis:

• Explains physical manifestations
• Predicts the natural course
• Predicts the likely outcome
• Anticipates potential complications
• Leads to suggested treatment options

• A misdiagnosismay lead to an adverse event
• Delay of treatment
• Initiation of therapy which is harmful to the patient



JOAN RIVERS
JUNE 8, 1933 – SEPTEMBER 4, 2014



MEDICAL EXAMINER’S REPORT
The cause of Ms. Rivers’ death is anoxic
encephalopathy due to hypoxic arrest during
laryngoscopy and upper gastrointestinal endoscopy
with propofol sedation for evaluation of voice changes
and gastroesophageal reflux disease. The manner of
death is therapeutic complication. The classification of
a death as a therapeutic complication means that the
death resulted from a predictable complication of
medical therapy.



YORKVILLE ENDOSCOPY CENTER
• Nasolaryngoscopy was not on the consent, was not included in the 
timeout and was not documented other than in the anesthetic record

• ENT surgeon was not credentialed at the center

• “Selfie” was taken during procedure

• Failure to identify deteriorating vital signs

• Code sheets with conflicting information

• Prolonged arrival of EMS to the scene



Time Procedure Pulse BP SpO2 RR EtCO2

0844 Pre‐procedure 62 118/80 100 16

0904 Time out

0912 Intra‐procedure 71 117/60 92 ?

0916 56 92/54 94 16 26

0921 54 89/44 97 17 19

0926 47 84/40 92 ?

0928 Cardiac arrest



Pulse BP SpO2

62 118/80 100

Time out

71 117/60 92

56 92/54 94

54 89/44 97

47 84/40 92

Cardiac arrest

Jaw Thrust 
+ O2



UNDERSTANDING THE SCIENCE
•Hypoxemia

• Caused by 5 things:
•  FiO2
• V/Q mismatch
• Diffusion Defect
• True Shunt
• Hypoventilation



Chest. (2004); 126: 1552‐1558.

SaO2 = 90%





THE COMMON DOWNWARD SPIRAL
Saturations drop, placed on 2L NC

Saturations drop again,  to 4L NC

Saturations drop again,  to 6L NC

Saturations drop, pt. placed on Oxy-mask

Note in the chart:  “Patient resting comfortably”

Patient found in cardiopulmonary arrest during 
rounds



Increasing the amount 
of oxygen given to a 
patient DOES NOT

treat 
hypoventilation.



WHAT IS DIAGNOSTIC ERROR?
“A failure to establish an accurate and timely 
explanation of the patient’s heatlh problem(s), or 
communicate that explanation to the patient”

IOM, Improving Diagnosis in Health Care, 2015



THE HARMS OF MISDIAGNOSIS

• Experienced by 12 000 000 Americans each year
•40 000 – 80 000 are fatal
•Diagnostic errors are the leading cause of malpractice 
suits

Diagnosis: Interpreting the Shadows (2017). CRC Press.



THE HARMS OF MISDIAGNOSIS

•350 000 paid claims in the NPDB
•Diagnostic Errors:

• Were the most common 
• Had the highest payout
• More often resulted in death than other groups
• Outpatient  >>  Inpatient

• Errors in inpatient setting more likely to lead to death

BMJ QUAL SAF. (2013);22:672‐680



WHAT MAKES UP A DIAGNOSIS?
•Depends

• Setting
• Phone call to PCP after hours with “Burns when I pee” = Dx: UTI
• Hospitalist → U/A 

• Physician
• Radiologist:  “consistent with…clinical correlation necessary”

• External factors
• Tracheobronchitis vs. pneumonia in a ventilator patient
• “What gets measured, gets manipulated”



WHY IS DIAGNOSIS SO HARD?
• A red, painful, swollen leg

• Fracture
• Soft‐tissue injury
• Abscess
• Hematoma
• Gout
• Arthritis
• Venous stasis
• Cellulitis
• Lymphedema
• Rash 

• Edema
• Congestive heart failure
• Nephrotic syndrome
• Nutritional deficiency
• Hypothyroidism
• Medication side effect

• Combination of the above

Diagnosis: Interpreting the Shadows (2017). CRC Press.



A 42‐year‐old IV drug abuser was transferred
to the ICU for respiratory distress. She had
been treated for fungal pneumonia and
septicemia. PMH is positive for alcoholic
cirrhosis, Hep C +, and COPD. She had a
negative HIV test. She received oxygen and
nebulized albuterol and ipratropium bromide
through a face mask. The nurse noticed that
her right pupil became fixed and dilated…





THE RESPIRATORY THERAPISTS’ STROKE ALERT

N Engl J Med. 2006 Mar 2;354(9):e8 

Respir Care. 2005 Dec;50(12):1662‐4 
Clin Pediatr (Phila). 1998 Jul;37(7):445‐7. 
Ann Intern Med. 1998 Feb 15;128(4):327 
Arch Ophthalmol. 1997 Jun;115(6):806 

Lancet. 2004 Jun 5;363(9424):1853



WHY IS DIAGNOSIS SO HARD?
• Tight coupling of organ systems, especially in those with 
chronic or critical illnesses

• Manifestations may lie distant from disease (iritis, clubbing)
• Presentation is incomplete or atypical

• Forme fruste
• (French, “crude, or unfinished, form”) is an atypical or attenuated 
manifestation of a disease or syndrome, with the implications of 
incompleteness, partial presence, or aborted state.)

Diagnosis: Interpreting the Shadows (2017). CRC Press.



WHY IS DIAGNOSIS SO HARD?
•Rapid and unrelenting progression of certain disease 
states



HOW DO DOCTORS THINK?



MEDICAL DECISION MAKING

•Medical Knowledge
•Personal Experience
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Background Knowledge

Foreground Knowledge









“If physicians would read two articles per day out 
of the six million medical articles published 
annually, in one year, they would fall 82 centuries 
behind in their reading.” ‐WF Miser, 1999

J Am Board Fam Prac. 12(4): 315‐333, 1999



Steroids For Treatment of Infections, Sepsis and Septic 
Shock ‐ Ups and Downs
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Slide courtesy of Charles L Sprung, M.D.
Department of Anesthesiology and Critical Care Medicine
Hadassah Medical Center



•100 committee 
recommendations

•1 year  =  14% 
•2 years  =  23%
•5 ½ years  =  50%





STANDARDS

Rules or minimum 
requirements

Deviated from under 
extreme circumstances



GUIDELINES

Basic recommendations 
Supported by :

• literature
• expert opinion 
• open forum commentary
• clinical feasibility data



STATEMENTS

Opinions or Beliefs



ALGORITHMS



ALGORITHMS

Non‐binary
Does not offer concurrency 
of rescue maneuvers
Does not address 
uncooperative pts
Options listed not always 
available
Does not address out‐of‐
OR environment





Good judgement comes from experience.  
Experience comes from bad judgement.

‐ Jim Horning
‐ Will Rogers
‐ Rita Mae Brown
‐ Fred Brooks
‐ General Omar Bradley
‐ Christian Slater
‐ Ralph Waldo Emerson



“A doctor is only a doctor when he 
has killed one or two patients.”

‐Indian Proverb





EXPERIENCE REQUIRES TWO THINGS:
• Time

•Right Environment  









STORY‐TELLING
• Low‐fidelity method of training decision making
• Practice is ubiquitous across high‐risk fields
• Informal exchange of “war stories” becomes “vicarious 
experience”

Klein, G.  Sources of Power: How People Make Decisions. Cambridge: MIT Press 1998.



TOOLS TO HELP



PATTERN RECOGNITION

?







Signs
Tachypnea, rales
Gallop rhythm
Murmur
Hepatomegally, ascites

Symptoms
Orthopnea
Nocturia
Dyspnea



Signs
Tachypnea, rales
Gallop rhythm
Murmur
Hepatomegally, ascites

Symptoms
Orthopnea
Nocturia
Dyspnea

Congestive
Heart 
Failure



THE CASE OF THE BABY YELLOW BIRD



HEURISTICS



RULES OF THUMB IN OTHER FIELDS



EXAMPLES OF HEURISTICS
• Every premenopausal woman with abdominal pain 
gets a pregnancy test

• Every patient with syncope gets an Accucheck
•High fever + RLQ pain = appendicitis
• Yes, I love your new haircut
•No, the chicken was not overcooked



REASONING IN DIAGNOSIS
• Deductive

• Starts with a general premise and leads to a specific conclusion
• Conclusions are valid, if the premises are correct
• Does not improve understanding or generate new knowledge
• Does not fit diagnostic reasoning, which starts with the problem, and seeks a cause

• Inductive
• Begins with specifics and concludes with the general 
• The conclusions are probably true, but depend on the amount of evidence used to 
arrive at it

• Requires observation or “sense experience”
• Generates new knowledge 



REASONING IN DIAGNOSIS
• Abductive

• Better fit for clinical reasoning
• Begins with specifics and ends with a plausible explanation



REASONING IN DIAGNOSIS
• Deductive

• “When it rains, the grass gets wet.  It is raining.  Therefore, the grass is wet.”
• Determines the conclusion

• Inductive
• “The grass has been wet every time it has rained.  Therefore, when it rains, 
the grass gets wet.”

• Determines the rule

• Abductive
• “When it rains, the grass gets wet.  The grass is wet; it must have rained.”
• Uses conclusion and rule to determine the precondition.



OCCAM’S RAZOR

“Entities must not be multiplied beyond necessity.”



HICKAM’S DICTUM



CRABTREE’S BLUDGEON
“No set of mutually inconsistent observations can exist for which some 
human intellect cannot conceive a coherent explanation, however 
complicated.”



Putting it All Together.  
One Hospital’s Story with Naloxone Use



NEWS REPORTS ABOUND…

From: East Liverpool Police Department, Ohio

From:  http://www.phillyvoice.com/upper‐darby‐police‐video‐shows‐
man‐overdose‐heroin‐then‐be‐revived‐narcan/



BRINGING OUT THE DEAD
“Narcan is the junkie’s worst nightmare, like a 

thousand cops sweeping through your body, closing 

up shop, confiscating every bag, needle, spoon, 

match, arresting anything that moves, until each 

cell in your body is sitting in jail shaking, sniffling, 

scratching the walls. Narcan is a medic’s friend, the 

great resurrector, always a crowd pleaser, from 

corpse to standing in about twenty seconds.”Vintage Contemporaries, 1999



FROM THE NEJM
“Naloxone can be administered 
without compunction in any patient, 
including patients with opioid 
dependence.”

“Concerns that naloxone will harm 
patients with opioid dependence are 
unfounded; all signs of opioid 
abstinence are unpleasant but not life‐
threatening.”

Boyer, E.W. (2012). Management of Opioid Analgesic Overdose. NEJM, 367, 146‐155



A DIFFERENT KETTLE OF FISH…



• Age
• Obesity
• Opioid status (ie, opioid naïve vs chronic use)
• Hepatic insufficiency
• Renal insufficiency
• Pulmonary disease (eg, COPD)
• Cardiac disease (eg, CHF)
• PCA basal use, multi‐route administration

WHO WILL HAVE OPIOID‐INDUCED COMPLICATIONS?



DEFINING OLD AGE
In a survey reported in the New 
York Times:
• Old age starts at 68
• Those over 65 felt differently: 
they said at the earliest, 75

• People under 30 said it begins 
at 60

• Essentially, it’s always just a bit 
older than you are

Arnquist, S. (2009, June 30). How Old Do You Feel? It Depends on Your Age. The New York Times.



“The probability of a physician recording an obesity 
diagnosis with their obese patients was higher when 
the physicians’ perception of the patients’ body weight 
met or exceeded their own personal body weight.”

Bleich et al. (2012). Impact of Physician BMI on Obesity Care and Beliefs. Obesity, 20(5), 999‐1005.

AND OBESITY…



CAN WE BETTER PREDICT
WHO NEEDS OPIOID REVERSAL?

75





IN 2014, MOFFITT CANCER CENTER BEGAN TO ASK
THAT QUESTION…



IN 2014, MOFFITT CANCER CENTER
BEGAN TO ASK THAT QUESTION…

Appropriate Use of NaloxoneInappropriate Use of Naloxone



INAPPROPRIATE NALOXONE USES

Altered mental status - 77%
Hypoxia - 19%
Cardiac arrest - 2%*
Unknown- 2%

.

Saybolt et al. (2009). Naloxone in cardiac arrest with suspected opioid overdoses. Resuscitation, 81, 42-46.



BREAKDOWN OF ALTERED MENTAL STATUS CAUSE

metabolic derangement - 25%
SIRS / sepsis - 25%
hemorrhage / anemia - 11%
polypharmacy - 8%
end of life - 8%
chemotherapy induced 6%
stroke - 6%
unknown - 6%
seizure - 3%
vasovagal - 3%



POLYPHARMACY



HYPOXIA

82



• Naloxone is not benign
• Precipitates opioid withdrawal  “overshoot”

83

WHY CARE?

 Catecholamine surge
arrhythmias, hyperventilation, pulmonary edema, 
hypertension, myocardial ischemia, heart failure, 
CNS injury, & death



• Delays in diagnosis
• What is “partial” or “mild” improvement after naloxone?

WHY CARE?



Appropriate Use of NaloxoneInappropriate Use of Naloxone

More Likely to 
Die During Admission*

More Likely to 
D/C Home*

*p <0.05

IN 2014, MOFFITT CANCER CENTER BEGAN TO ASK
THAT QUESTION…



“PATIENTS DON’T SUDDENLY DETERIORATE.  
CLINICIANS JUST SUDDENLY NOTICE.”



A CASE OF HYPOTENSION
• 52 y/o POD #0 from nephrectomy for cancer
• Admitted to ICU 
• Hgb=11.4
• BP =

• Phenylephrine gtt
• Narcan
• Gentle IVFs, as patient has h/o ESRD & dialysis
• Norepinephrine gtt
• Chart notes indicate sepsis was suspected
• Vasopressin gtt
• Epinephrine gtt
• Labs sent



HOW DO WE COMBAT DIAGNOSTIC ERROR?
• Better systems

• Timely and accurate flow of information
• Facilitate second opinions

• Better teams
• Multidisciplinary
• Engage the patient throughout

• Better medical education
• Knowing content → Knowing how to think about content

• Better diagnostic support
• HIT



HOW DO WE COMBAT DIAGNOSTIC ERROR?

•Diagnostic decision making is either rational or 
intuitive

•Rational decision making
• Reliable, safe, but slow and resource intensive

• Intuitive decision making
• Fast, usually effective, but more prone to failure



THINKING FAST AND SLOW
• Daniel Kahneman first described System I versus System II thinking

Slower, analytical, 
reason driven

Fast, automatic, 
intuitive



WE NEED TO THINK AHEAD BETTER
• Jack is looking at Anne, but Anne is looking at George
• Jack is married, but George is not

Is a married person looking at an unmarried person?
(A) Yes      (B) No      (C) Cannot be determined

80% of us get this wrong.  The majority of us are cognitive misers.



THINKING FAST AND SLOW
•95% of our time is spent in “intuitive mode”
•Progress automatically from one task to the next with 
few episodes of conscious, deliberate, and focused 
thinking.

• Errors that occur are biases
• Cognitive (> 100)
• Affective (~ 12) 





BE NOT ASHAMED OF MISTAKES AND THUS
MAKE THEM CRIMES ‐CONFUCIUS
• It’s OK to be wrong

• Slip versus Mistakes
• Occur in the midst of skilled performance (something we’ve done many 
times)

• Flawless execution of a bad idea

• Slips are caught 85% of the time by the person making them, 
mistakes require time and/or others

• We have an aversion to being wrong, which inhibits learning and 
improvement   



FIGHTING BIAS
• 10 SECONDS FOR 10 MINUTES

• Bulletin of The Royal College of Anaesthetists (2008): 2614‐2616.

• DATA BLINDING
• FORCING STRATEGIES 

• ROWS
• UPO

• RULE OF THREE
• Have at least 3 Ddx
• Don’t make more than 3 therapeutic attempts

• PROSPECTIVE HINDSIGHT
• UNIVERSAL ANTIDOTE





Attention is the rarest and purest form of generosity.”
‐ Simone Weil



JONATHAN.COHEN@MOFFITT.ORG


