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A CASE VIGNETTE
After hearing the overhead page for emer-

gency anesthesia help, an anesthesia profes-
sional rushed to the operating room with an Ear, 
Nose and Throat (ENT) case in progress. On 
arrival, she noted an asleep patient turned 90 
degrees away from the anesthesia machine 
with an ENT laryngoscope in place with the fol-
lowing vital signs: 84% on the pulse oximeter 
and blood pressure 80/53 mmHg. She could 
hear the ventilator alarming, with “High Peak 
Inspiratory Pressure” flashing across the top of 
the screen. The anesthesia professional in the 
operating room at the time shared how the 
peak inspiratory pressures crept up quickly and 

ceased its high-pitched whine. As the oxygen 
saturation quickly climbed, her colleagues’ 
faces showed both appreciation and embar-
rassment. How could they have missed that 
simple problem? The other emergency 
responders noted that they were so focused on 
assisting their colleague that they didn’t ques-
tion the working diagnosis of bronchospasm. 
The in-operating room anesthesia professional 
noted that the history, timing, and signs led him 
to believe bronchospasm had to be what was 
happening. The second anesthesia profes-
sional, taking in new information without con-
text, was able to correctly diagnose the 
problem. Unbeknownst to these anesthesia 
professionals, they were suffering from the 
effects of cognitive bias. 

BACKGROUND
Cognitive biases affect clinicians by allowing a 

practitioner to create their own subjective reality, 
which may alter their own perception of a data 
point. This “systematic pattern of deviation from 
an established norm or rationality in judgment” 
may lead to alteration in one’s practices, affect-
ing one’s behavior.8 It is important to note that 
psychological deviation as a result of cognitive 
bias affects all humans—not just medical profes-
sional—and can cause errors in personalized 
medical care on an individual basis, or in public 
health policies, affecting whole populations.9 

The effects of cognitive bias on errors in 
medicine have long been understood to affect 
patient safety.10,11 Cognitive bias can cause sig-
nificant impacts on decision-making for clini-
cians, including anesthesia professionals, 
potentially jeopardizing the lives of patients.11,12 
By first understanding cognitive biases and 
how they affect our practice, we may mitigate 
their effect and improve patient safety.

In the case presented, several cognitive 
biases were at play, including availability bias 
and bandwagon effect. Availability bias 
describes a psychological phenomenon in 
which decisions are made based on the data at 
hand, without seeking additional data.13 The 
bandwagon effect, also known as diagnostic 
momentum, refers to an inability to consider 
alternatives once a diagnosis or determination 
has been made.14 There are a variety of fre-
quently observed biases that may afflict anes-
thesia professional (Table 1).12,15 

See “Cognitive Bias,” Next Page

ventilation was becoming difficult in the last 
several minutes. The patient had a history of 
asthma and despite bronchodilators and 
increased anesthetic, bronchospasm persisted. 
Another anesthesia professional auscultated 
and reported that there was no wheezing and 
no audible air movement; meanwhile, another 
colleague was preparing epinephrine. The 
anesthesia professional, who responded to the 
emergency anesthesia page, examined the 
patient from endotracheal tube to circuit to the 
machine and looked into the patient’s mouth 
where she saw the small endotracheal tube 
kinked out of sight from the anesthesia team. 
She relieved the bend and the ventilator alarm 
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Table 1: A sampling of cognitive bias that may occur in anesthesiology and the 
practice of perioperative medicine, including descriptions and examples of each type.

TYPE OF BIAS DESCRIPTION EXAMPLE

Anchoring bias1 Over-reliance on initial 
impressions and/or 
information, with an 
inability to incorporate 
new data

Operating room team fixated on 
bronchospasm as the cause of airway 
resistance after a nasotracheal intubation. 
It was found later that the tube was kinked.

Ascertainment bias2 Type of sampling error 
in which the results 
found are not truly 
representative of the 
intended target, and 
are influenced by 
observer

Post-induction blood pressure decreased and 
anesthesia professional attributed it to large 
dose of induction agent due to past 
experience. Anesthesia team failed to realize 
that patient was volume-depleted due to 
prolonged NPO state, and required 
aggressive hydration.

Availability bias3 Making decisions 
based on accessibility 
of data

Not changing choice of blood products for a 
bleeding patient due to length of time it takes 
to obtain thromboeslastogram.

Bandwagon effect/ 
Diagnostic 
momentum4

Inability to consider 
alternatives once a 
diagnosis or 
determination has 
been made

Belief that a patient is tachycardic is attributed 
to hypovolemia and continuing aggressive 
hydration, and later realizing that the patient 
has not had adequate pain control.

Confirmation bias5 Observing and/or 
seeking information to 
confirm one's own 
opinion, instead of 
seeking additional 
data

Repeating pressure measurements, changing 
cuff sizes and locations, in an effort to get a 
reassuring reading, instead of recognizing 
that patient is truly hypotensive—not a device 
error.

Framing effect6 Impact of decision-
making on how 
information is 
presented, such as by 
a trusted source

A junior resident is told by (and believes) a 
chief resident that a patient does not have a 
post dural puncture headache, despite all 
signs and symptoms pointing to this 
diagnosis.

Search satisficing/ 
Premature closure7

Failing to continue to 
seek data once 
something has been 
identified

On emergence, accepting belief 
that patient is having delayed wakeup due to 
residual inhaled anesthetic instead of looking 
for other cause.
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education, mindfulness techniques, and delib-
erate consideration of alternatives.23 System-
atic strategies include use of checklists, 
team-based decision-making, and clinical deci-
sion support systems, such as integrated 
prompts in electronic health records.23 Deci-
sion-making checklists, modeled after those 
used in the aviation industry, reduce the risk of 
adverse events in the operating room.22 In a 
simulated setting, checklists were shown to 
result in a 6-fold reduction in failure to adhere to 
critical steps in managing a crisis, even while 
adjusting for learning or fatigue effects.23 

Unfortunately, there are limitations with all of 
these strategies, namely the lack of objective 
evidence to support several of these methods. 
Stopping and standing rules, which are con-
structs designed to determine when informa-

be caused by anchoring bias, and may be 
avoided via awareness of such potential errors 
leading to strategies such as ruling out the 
worst case scenario, understanding that first 
assumptions may be wrong, consideration of 
artifacts as the last explanation of a problem, 
and avoiding use of a prior conclusion with 
current team members.22 Nonetheless, aware-
ness alone is not sufficient to combat bias. 
Past literature has described a “bias blind 
spot,” a phenomenon in which a person expe-
riences a false sense of invulnerability from 
bias, which is more common in providers with 
greater cognitive sophistication.20 

Strategies that may be employed to reduce 
cognitive bias can often be categorized into 
interventions that affect a clinician on a per-
sonal basis versus those that are implemented 
on a systematic or system-wide basis (Figure 1). 
Individual-level strategies include training and 

From “Cognitive Bias,” Preceding Page

THE EFFECTS OF COGNITIVE BIAS  
ON ERRORS

Errors that occur in the perioperative period 
often result from cognitive bias, with studies 
citing that as many as 32.7% of all postoperative 
complications are affected at least in part by 
bias.16 Specific types of cognitive bias have 
been identified as factors contributing to errors 
in anesthetic care. Confirmation bias, for exam-
ple, is the act of observing or seeking informa-
tion to confirm one’s own opinion, instead of 
seeking additional information that may chal-
lenge one’s current belief. In a study of a series 
of esophageal intubations that resulted in cata-
strophic outcomes for patients,17 signs such as 
observation of thoracic movement, ausculta-
tion of the chest, fogging in the endotracheal 
tube and perception of the tube passing vocal 
cords were used to “confirm” a practitioner’s 
belief that successful intubation was achieved, 
instead of seeking the definitive capnography 
tracing to confirm tube placement.18 

Different factors contribute to cognitive bias 
in health care professionals. These factors may 
be generally categorized into those affecting 
the health care professional, the patient, and 
systemic or external factors (Table 2). For exam-
ple, factors such as cognitive overload, fatigue, 
and sleep deprivation have been shown to 
have a deleterious effect on health care profes-
sionals, increasing the risk of cognitive bias 
leading to errors and lapses in patient safety.19 

Furthermore, a variety of irrational factors influ-
ence clinical decision-making in anesthesiology, 
including framing, personal preferences, emo-
tions, feedback, and loss aversion.20 

REDUCING COGNITIVE BIAS
It is important to reduce diagnostic error 

attributed to cognitive bias when possible. 
There are several main categories of effec-
tive cognitive interventions: 1) improvement 
of knowledge and experience via tools such 
as simulation, feedback, and education, 
2) improvement of reasoning and decision-
making skills using tools such as reflective 
practice and metacognitive review, and 
3) improvement of assistance in decision-
making with aids such as electronic health 
records and integrated decision support.21 

It is likely that the most important approach 
to reducing cognitive bias is promotion of 
awareness of such confounding factors by 
medical personnel. Awareness by anesthesia 
professionals may be achieved by using learn-
ing material, scholarly publications, didactics, 
and simulation.22 Fixation errors, for example, 
are a type of error in which focus is placed on 
one aspect of a situation, while ignoring other, 
more relevant information.22 These errors may See “Cognitive Bias,” Next Page

The Effects of Cognitive Bias on Errors in Medicine Affect Patient Safety
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Table 2: Factors that may cause cognitive bias in anesthesiology, including those 
directly attributed to the patient, clinician, or systemic design. These are all potentially 
affected by external factors such as overconfidence and loss aversion. 

Figure 1: Strategies that may enable medical professionals to combat bias, via prevention, recognition, and 
active interventions to mitigate their effect in a real-time basis. 

CLINICIAN PATIENT SYSTEMIC EXTERNAL

Cognitive load

Fatigue

Personal 
Considerations 
(e.g., emotions

Complex patient

Numerous 
comorbidities

Incomplete 
information

Design of workflow

Time considerations

Information flow between 
providers

Information technology

Environment limitations

Poor communication/
collaboration

Poor support culture

Overconfidence

Framing

Personal preferences

Emotions

Feedback

Shift of memory

Anchoring

Loss aversion



APSF NEWSLETTER  February 2023	 PAGE 3

©2023 Anesthesia Patient Safety Foundation.  All rights reserved. Reprinted with permission from Anesthesia Patient Safety Foundation.   
Copying, use and distribution prohibited without the express written permission of Anesthesia Patient Safety Foundation.

tion-gathering can stop, have no published 
evidence to support their utilization. Similarly, 
the use of “must-not-miss alternatives,” where 
one considers diagnoses that must be consid-
ered before making a final diagnosis, are also 
not supported by published evidence. In addi-
tion, there seems to be a separation between 
the efficacy of such strategies to improve diag-
nostic acumen and treatment or patient out-
comes. For example, despite the implementation 
of clinical decision support systems, such as 
those  to increase adherence to best practices 
and reduce medication errors, there is little evi-
dence that they improve clinical diagnosis.23 
This may be due to limited study of their effect 
on patient outcomes, as many studies of clinical 
decision support systems focus specifically on 
metrics to assess if new interventions achieve a 
desired endpoint, such as prompting the order 
of a laboratory test or imaging study rather than 
impact on clinical diagnosis.24 

COMBATING COGNITIVE BIAS 
IN ANESTHESIOLOGY

We advocate for a two-step approach to 
recognizing and combating cognitive bias on a 
daily basis in the practice of anesthesiology. 
The first step is education and awareness. It is 
critically important that anesthesia profession-
als understand that these biases exist and that 
they can affect patient care. It’s critical to 
remember that bias often affects medical prac-
titioners in detection of changes in patients, 
diagnosis of clinical conditions, and treatment 
of pathologies. Although awareness alone is 
not enough to combat bias, it is a critical first 
step to addressing the issue and developing 
strategies to be cognizant of its impact on 
patient care and safety. 

Next, it is important to combat bias both on a 
personal level and system-wide, which will 
often require customized interventions. Solu-
tions are not universal, and must be individual-
ized to different institutions, teams, and 
situations. For example, the bandwagon effect 
may be combatted successfully in one institu-
tion by intraoperative consultation with one’s 
colleagues. Conversely, in a smaller institution, 
with limited personnel, diagnostic momentum 
may be more successfully avoided by using 
checklists or cognitive aids in collaboration with 
other perioperative providers. On a departmen-
tal and institutional level, the role that cognitive 
bias may have played in an adverse event 
should be considered in each adverse event 
review. Anesthesia groups should consider the 
use of simulation for both trainees and practic-
ing clinicians to create educational scenarios to 
demonstrate cognitive bias in action, and strat-
egies to combat it. Simulation has been shown 
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to be particularly useful in modeling team-
based situational awareness and facilitating 
interdisciplinary communication—both impor-
tant tools to combating cognitive bias, espe-
cially in challenging situations.25 Although there 
is not one universal approach that avoids cogni-
tive bias in the practice of perioperative medi-
cine, a combination of vigilance and thoughtful 
interventions offers a significant opportunity to 
improve quality of anesthesia services and 
patient safety. 

Anesthesia professionals are susceptible to 
cognitive biases which can negatively impact 
patient care and contribute to medical errors. 
Anesthesiology necessitates a great deal of 
preparation for emergencies, which tend to 
occur infrequently, but quickly. It is important 
not to neglect the mental and systematic prepa-
ration required to avoid cognitive bias. Anes-
thesia professionals should receive training in 
recognizing and combating cognitive biases. 
Strategies to combat cognitive biases should 
be implemented at both individual and institu-
tional levels to improve patient safety. 
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