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Abstract: Diagnostic error is a pervasive problem in
healthcare with approximately one-third of adverse events
in hospitals attributed to a failure in the diagnostic process.
Cognitive biases are systematic, often unconscious, auto-
matic patterns of thought that sometimes skew thinking and
are considered amajor contributor to diagnostic error. More
than 100 different biases have been described that affect
clinical decision-making, and the challenge for educators
and clinicians is bringing the conceptual knowledge of
cognitive bias to the bedside in an applicable and useful way
to mitigate the effects of cognitive bias in diagnosis. The
language that is commonly used around cognitive bias is
technical in nature, often with complicated and nuanced
descriptions, so developing a clear understanding of cogni-
tive bias is a task that needs sophisticated language and
memory skills as well as clinical reasoning skills. A novel
language approach to learning and talking about biases in
medicine is to use idioms, short phrases with a particular
meaning that differs from themeaning of eachword on their
own, to simplify the terminology and improve recognition of
cognitive bias at the frontline.We present ‘The Idiom’s Guide
to Cognitive Bias’, a Table that lists 21 common cognitive
biases in the diagnostic process, and defines each, offering a
healthcare example and possible explanation for why each
occurs. The benefit of The Guide is its practical approach to
reinforcing cognitive and medical concepts through the

synergy of language and imagery and to demystify cognitive
bias in the diagnostic process.

Keywords: diagnostic error; cognitive bias; clinical
reasoning; idioms; medical education

Introduction

In its landmark report on improving diagnosis in healthcare,
the National Academies Press concluded that most people
will experience at least one diagnostic error in their lifetime,
sometimes with devastating consequences [1]. Almost 10
years later, remarkably little has changed - diagnostic error
remains a pervasive problem in healthcare with approxi-
mately one third of adverse events in hospitals attributed to
a failure in the diagnostic process [2]. While a variety of
factors can lead to diagnostic error, cognitive biases have
been found to be a major contributor [3]. These biases are
inherent in clinical diagnosis due to the frequently uncertain
and complex nature of the task [1].

Addressing the role of cognitive bias in medical education
is a key component of improving clinical reasoning and the
diagnostic process for clinicians. Yet the application of knowl-
edge about cognitive bias to improve recognition of its influ-
ence in frontline practice, remains an elusive and evolving
field. Put simply, there is still a gap between knowing that
cognitive bias can lead to sub-optimal decisions and reducing
the effects of cognitive bias at the bedside. The challenge for
medical educators and clinicians is how best to translate ab-
stract concepts about bias to frontline clinical practice in away
that improves diagnosis. Is there away to build upon tried-and-
true teaching methods designed to sharpen clinical reasoning?

We propose the use of idioms to teach clinicians about
cognitive bias in diagnosis. An idiom - such as “up in the air”
as an expression of being undecided - is a short phrasewith a
particular meaning that differs from the meanings of each
word on their own [4]. Because of their simplicity and
memorability, idioms can help bridge the gap between
conceptual knowledge about bias and applying specific
mitigation strategies during the diagnostic process. We
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provide idioms for 21 biases and include ways to counter the
effects these biases have on diagnostic outcomes.

Cognitive biases in medicine are
‘a dime a dozen’

Cognitive biases are systematic, often unconscious, auto-
matic patterns of thought that sometimes skew thinking.
Many cognitive biases originate from the use of heuristics, or
‘rules of thumb’, which are unconscious mental short-cuts to
problem-solving [5]. These heuristics may be useful in
routine situations but can fall short in unrecognised, non-
routine contexts where biases can lead to perceptual
distortion, inaccurate judgment and illogical decisions [6].

The role of cognitive biases in clinical decision-making
has received considerable attention in the medical litera-
ture, as well as in the source disciplines of social psychology
and behavioural economics. There are exemplar resources
that articulate the role of cognitive errors in diagnostic
medicine with theoretical explanations and case examples
[5, 7, 8]. Specific attention to cognitive bias is being drawn in
various medical sub-specialty publications as well [6, 9–14].

More than 100 different biases have been described that
affect clinical decision-making [15], however many biases
overlap or are subsets of others. One example is confirmation
bias, where we are led to look for and believe information, as
well as interpret ambiguous information, in a way that fits
with our initial expectations and/or preferences.We see what
we want or expect to see. Several different biases result from
the psychological processes underlying confirmation bias and
so can be seen as subsets or specific instances of confirmation
bias. These include anchoring, which is the tendency to stick
with our initial thoughts or impressions, and diagnostic mo-
mentum, where a prior diagnosis is held and passed on
without critical analysis. Further examples of bias groups
include gender bias, racial bias, and stereotyping, that all exist
as subsets of ascertainment biaswherein stereotypes produce
the expectations that we then tend to see as confirmed by
‘evidence’. In contrast to overlapping biases, two biases can
represent opposite ends of a spectrum, such as commission
bias and omission bias, where both can result in error.
Commission bias is the tendency to err on the side of inter-
veningmore, whereas omission bias is the tendency to err on
the side of intervening less. Both inclinations beingmotivated
by good intentions towards the patient.

In diagnosticmedicine,many biases are prospective, that
is, they occur at the time a diagnosis is being made, however,
some are retrospective, such as hindsight bias (the tendency
for people with knowledge of an actual outcome to believe
falsely that they would have predicted the outcome), which

affects how a prior diagnosis is judged. Outcome bias has two
distinct definitions depending on whether it relates to a pro-
spective scenario (where a less severe diagnosis is formu-
lated, based onwhat one hopes will happen rather than what
one really believes might happen), or a retrospective evalu-
ation of a diagnosis (where the quality of the decision is
judged on the basis of the outcome, rather than how that
decision was made with the available information at the
time). Hindsight bias and retrospective outcome bias are
important biases to understand when undertaking clinical
case reviews, as they impact on the reviewers’ assessment of
the diagnostic process and quality of care delivered and
therefore the potential learnings from the case.

Mental shortcuts, pattern recognition and subconscious
automaticity, from where biases spring, are essential to
efficient human functioning, whether it be getting dressed,
driving a car, conversing, or forming judgements and mak-
ing decisions [16]. Cognitive biases are not necessarily bad in
and of themselves, but in situations where there is little time
for deliberate thought, combined with an atypical situation
that superficially appears typical, they have the potential to
lead to errors. Many cognitive biases are pervasive and
persistent, and in a wide range of conditions, different cli-
nicians tend to use similar heuristics and show the same
cognitive biases [17]. As stated by Atul Gawande “not only do
all human beings err, but they err frequently and in pre-
dictable, patterned ways.” [18] An example of this is an
observed gender bias in the diagnosis and treatment of
cardiovascular disease inwomenwhere symptoms aremore
likely to be misdiagnosed as gastrointestinal or anxiety-
related presentations [19]. The ramification of biases that
influence the diagnostic process are significant (e.g. misdi-
agnosis of an infarct) and can lead to serious patient harm.

Mitigating bias by ‘making a long
story short’

Much of the focus on cognitive bias in medicine has been
about its existence and ill effects in clinical decision-making.
Increasingly, consideration is being given to how students
and clinicians should best be taught about cognitive bias
[20–22], recognizing that biases are challenging to mitigate
[23]. Tried and true, traditional teaching of diagnostic
reasoning has evolved in such a way as to mitigate errors
from cognitive bias with an emphasis on careful observa-
tion, thoroughness, consideration of differential diagnoses
and the encouragement of second opinions. Furthermore, it
is commonplace formore experienced doctors to hand down
cautionary tales (e.g. “Not all that wheezes is asthma”,
“ectopic pregnancy is a black cat on a dark night”), known
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clinical traps (e.g. “Sepsis in the elderlymay not present with
fever”), and maxims to help avoidance of such traps (e.g.
“The older, the colder!”) [24, 25].

More recently, generic countermeasures have been ar-
ticulated to explicitly help clinicians guard against cognitive
bias [3, 26–28]. Cognitive bias awareness and instruction in
metacognitive skills and reflective practice, may help clini-
cians move toward adaptive expertise and improve diag-
nostic accuracy [29]. The countermeasures listed in Table 1
represent sound approaches to reducing bias traps in diag-
nosis in a broad sense [3, 26–28].

Some of the barriers to recognising and reducing
cognitive bias can be understood in the context of how cli-
nicians communicate, think, and learn. The language that is
commonly used around cognitive bias is technical in nature,
often with complicated and nuanced descriptions of the
similarities and differences between individual biases. The
fundamental attribution error (the tendency to over-
emphasise personal characteristics and ignore situational
factors in judging others’ behaviours) is an example of this,
where the nature of the bias, its definition, and real-world
application is not readily understood from its literal name.
Frontline clinicians tend to think and learn on a more
practical level. In the fast-paced, high-workload setting of
delivering frontline care, clinicians prefer simple concepts
and rules that are easy to recall and apply as they rapidly
retrieve and evaluate clinical information. Therefore, a
point of commonality is needed to connect technical theories
with practical applications and make the concept of cogni-
tive bias more accessible to frontline clinicians.

‘Honing in’ on language and learning

An increased recognition in the literature of the role of
cognitive bias in clinical decision-making over the last decade
has not yet resulted in a corresponding decrease in clinician
error [30]. There are multiple possible explanations for this.
Although cognitive bias is innate and ubiquitous, a lack of
insight into one’s own biases is common. Many clinicians are

either unaware of the existence of bias in their decision-
making or dismiss its effects [9]. Furthermore, it is unclear
how significantly an awareness and generic understanding of
cognitive bias impacts decision-making at the bedside, yet it is
self-evident that understanding cognitive bias aids reflective
practice, and learning lessons for the next time for self and
others in a given clinical scenario [24]. Another explanation
may be that the academic knowledge has not yet reached
enough frontline clinicians. The aforementioned report by the
National Academies Press highlighted that education of di-
agnosticians on clinical reasoning and the cognitive contri-
butions to decision-making was a major gap and should be a
key priority in efforts to minimise error and improve patient
outcomes [1]. Many clinical training programs do not have
designated modules dealing with clinical reasoning, or
judgement, decision-making, and preventing diagnostic error
[31, 32]. Developing a clear understanding of cognitive bias
and how to reduce the risk of it in clinical practice requires an
ability to recall the many types of biases that exist and then
determine their relevance to a particular scenario. It is a
cognitive task that needs sophisticated language andmemory
skills as well as clinical reasoning skills. The use of a language
tool such as idioms, may be effective in simplifying the com-
plex nature of cognitive bias terminology to improve the
recognition of cognitive bias at the frontline.

Idioms have been used in day-to-day life for countless
generations, replacing literal words with figurative expres-
sions to effectively paint word pictures and create vivid
mental images. Idioms are designed to resonate with their
audience and create a shared understanding. They aid in
communicating an idea through intrigue, humour, and
colour, so that the concept is easier to grasp.

There are thousands of idiomatic expressions whose
meanings differ from their literal interpretations, and many
oft-used idioms have an opposite idiomatic expression. For
example, “opposites attract” and “birds of a feather flock
together” describe two opposing beliefs suggesting that dif-
ferences are attractive, or alternatively, similarities are
attractive. In truth, neither idiom is necessarily always
correct. Each are relevant or irrelevant depending upon the
context in which they are examined. Importantly though,
they both act asword images to help prompt thinking along a
particular line when engaged in decision-making.

Neuroscientific research has shown that idiomatic
expressions increase activation of the inferior frontal gyrus
and amygdala, evoking stronger cognitive engagement
coupledwith stronger emotional responses in the brain than
literal sentences [33]. Idiomatic expressions therefore better
illustrate the full nuance of meaning and are more infor-
mative than the literal words, often using fewerwords to say
more. Through the use of familiar concepts and accessible

Table : Generic countermeasures for cognitive bias.

Slow down. Stop and think
Learn about and recognise cognitive bias
Consider all the available evidence and relevant information
Identify alternative diagnoses; what ELSE could this be?
Seek diverse perspectives. Get second opinions
Use decision support tools and AI
Promote humility and openness; acknowledge uncertainty
Engage in reflective practice. Get feedback whenever you can
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language, idioms are a good scaffold to support the under-
standing and integration of learning about cognitive bias
into clinical practice. Idioms offer a shortcut to meaning and
create connections between words and context that are
insightful and memorable. This suits the context of frontline
healthcare.

The use of idiomatic expressions is not new in clinical
practice. Traditional medical teaching has long since incor-
porated idioms, such as the phrase “hear hooves think
horses, not zebras”, coined by Dr TheodoreWoodward in the
1940s, as a reminder that clinicians should consider themost
common possibility first when thinking of a diagnosis [34].
As Friedberg noted, “Finding ways to make abstract and
often obtuse concepts understandable to students, interns,
residents, and fellows is a crucial pedagogical task” [23].

Making cognitive bias as ‘clear as
day’

Although some publicationsmight use an idiom to describe a
specific cognitive bias [35, 36], until now there has not been a
discussion of the potential role of idioms and figurative
language to teach clinicians about cognitive bias, or the
creation of a comprehensive list of cognitive biases with
their associated idioms. Our Idiom’s Guide to Cognitive Bias
(‘The Guide’) is a Table that lists 21 common cognitive biases
in the diagnostic process. The Guide defines each bias, offers
a possible explanation for why it occurs and provides a
healthcare example of each (Table 2, see Supplementary
Material for colour version).

Using language tools, The Guide also assigns an idiom to
eachbias and suggests three specific countermeasures that can
be utilised (in addition to generic countermeasures), to guard
against error. The Guide also presents a counter idiom, to
reinforce the definition of each bias and highlight the coun-
termeasures in a succinct and novel way to promote under-
standing and recall of the important concepts. The existence of
the counter idiomalso illustrates that idiomsare just a thinking
prompt, very context dependant and not generic truisms.

The aim of The Guide is to help clinicians learn about
cognitive bias and more readily draw on this understanding
at the bedside or when reflecting on cases. This under-
standing will, in turn, help clinicians develop better insight
into the diagnostic process, its hazards and errors, and how
to mitigate them through reflective practice. The Guide is
designed to make learning about cognitive bias in the diag-
nostic process more purposeful for clinicians, and to assist
clinicians in remembering the key aspects of each bias.

There are a few potential limitations to the use of id-
ioms in understanding cognitive bias. An idiom may be

misunderstood or perceived as unclear language. Some id-
ioms may be culturally specific and difficult to appreciate by
clinicians less familiar with certain expressions. However,
assigning an idiom to each bias is intended to enhance
relatability and familiarity with the concept. It aids in
differentiating between biases that are particularly nuanced
or that exist as subsets of others, where their formal defi-
nitions may be hard to comprehend. The mental imagery of
an idiom used to highlight a bias, and its countermeasure,
may guide thinking and behaviour more intuitively and
effectively than relying on the more traditional approach of
learning the formal name and factual definition of each bias.
TheGuidemay also encourage both novices and experienced
clinicians to be more open to the idea of cognitive bias in
diagnosis and promotemore discussion of bias in the clinical
workplace.

Conclusions

While the concept of cognitive bias features in somemedical
schools and training programs, for many clinicians, it is still
a relatively new topic. Cognitive biases are relevant to
diagnosis in healthcare. A clear understanding of why and
when they occur and how to mitigate them may increase
diagnostic accuracy. The challenge remains of bringing the
conceptual knowledge of cognitive bias to the bedside in an
applicable and useful way. Barriers for clinicians include
difficulty assimilating the social sciences terminology used
to describe cognitive biases with the practicalities of bedside
diagnosis and the challenges of integrating a theoretical
knowledge of cognitive bias into clinical practice more
generally.

A novel language approach to learning and talking
about biases through the use of idioms has the potential to
improve understanding and communication about the
relevance of biases for frontline clinicians. Idioms can help
to bridge the gap between an abstract concept and clinical
realisation of the cognitive factors affecting diagnostic ac-
curacy. The benefit of The Guide is its practical approach to
reinforcing cognitive and medical concepts through the
synergy of language and imagery and to demystify cognitive
bias in the diagnostic process. In an effort to create signifi-
cant and sustained improvement in clinical reasoning and
diagnostic accuracy, The Guide should be implemented with
other debiasing and educational strategies such as cognitive
aids, cased based discussions and reflective practice.
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