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ABSTRACT

Background and Objective Decision-making in the medical profession is full of uncertainty. This review
aimed to identify cognitive errors associated with physicians’ decisions.

Materials & Method PubMed and Medline databases were searched for English articles on cognitive
biases published from 2000 to 2022. Among 235 found publications, 19 met the inclusion criteria.
Results Of the 19 analyzed studies, 40 cognitive errors were extracted, and 11 cognitive errors had maxi-
mum repetitions. These are availability, confirmation, overconfidence, anchoring, framing effect, omis-
sion, search satisficing, representativeness, premature closure, diagnosis momentum, and commission.
Conclusion In medical students’ curricula, moral and clinical decision-making are marginalized by teach-
ing professors. However, teaching humanities, psychology, and even literature are required, along with
critical thinking and cognitive errors. Understanding cognitive errors are the first step towards training
cognition strategies, which may improve patient safety. To reduce medical errors and their huge loss of
life and money, the causes of medical errors must be known. Cognitive errors are among them, and by
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English Version extensive research has been carried out on the discipline
of cognitive psychology to decrease clinicians’ decision-
Introduction making errors. These are among the most significant
patient safety issues and the subject of much worldwide
edical decision-making is full of un- research work [3, 4]. Diagnostic errors lead to fatalities in
certainty. A substantial percentage of nearly one in every 1000 cases, resulting in an estimated
decision-making biases were credited to 40000 to 120000 deaths per year in the USA [5, 6]. Es-
physicians’ cognitive functions [1]. Hu- timates indicate that financial decrement caused by un-
man errors in medicine can be reduced necessary testing, treatment, and fatalities due to diagnos-
through advances in cognitive sciences [2]. As a result, tic mistakes accounts for almost 30% of yearly national
e u
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healthcare costs in the USA [7]. Investigations on medical
errors and their causes have significantly improved over
the last two decades with cognitive psychology [8]. The
core component of the diagnosis is decision-making, and
medical decision-making is susceptible to biases. The Sul-
livan Group [9] reported personal encounters with numer-
ous instances of highly veteran doctors and experienced
clinicians committing deep biases affecting the thinking
process [10]. David Eddy commented that clinical deci-
sion-making was not a viable field of research in the 1970s
[11]. However, some claim that the modifications are not
very significant since then. In a study of directors of medi-
cal clerkships, more than half said they did not give cours-
es in clinical decision-making and thought less than 5%
of students had excellent decision-making skills [12]. In
the last decade, the interest in understanding medical deci-
sions in dynamic areas has significantly increased. Biases
caused by defective thinking processes, rather than insuf-
ficient knowledge, are referred to as cognitive biases, and
they can be brought on by heuristics, emotions, prejudices,
and other cognitive foundations which are not reasonable
[13, 25]. Therefore, students should be educated about
various biases in clinical decision-making and various
strategies used for cognitive bias mitigation [14].

In previous research, all cognitive errors have not been
coherently addressed, and few studies have examined
cognitive errors in physicians’ decisions. This article is an
up-to-date, systematic meta-analyses review concentrated
on the highly-repeated, significant errors in the reviewed
articles 40 cognitive errors based on the repetition count
disregarding their incidence and general prevalence rate.

This review study aimed at identifying the cognitive
errors associated with physicians’ decisions with the fol-
lowing main research question: According to available
qualitative research, what cognitive factors are associated
with physicians’ decisions?

Materials and Method

The recommended reporting items for systematic review
(PRISMA or Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) standards were followed
in this qualitative systematic review study report [15], as
well as the enhancement of reporting transparency for the
synthesis of qualitative research findings [16, 17].

Data sources
This research was approved by the Ethics Committee of

the University of Tehran, Faculty of Psychology and Edu-
cation (Medical Ethic No: IR. UT. PSYEDU. REC.1401/
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032/). This review considered qualitative research studies
containing the information, including each study’s data
collection and analysis, both of which used qualitative
approaches. PubMed and Medline were systematically
searched for relevant posts on cognitive mistakes. Due to
imposed sanctions on Iran, Embase articles were not ac-
cessible.

Study selection

Articles that met one or more of the following four
inclusion criteria were considered candidates for the
study: at least one outcomes measure was reported, the
study was published in English, it involved doctors, and
at least one cognitive element or an error was examined
and predefined. The articles that met the requirements
for inclusion were examined for any cognitive errors,
methodological issues, and the expansion of the impact
on therapeutic or diagnostic judgment. Non-qualitative
studies and those with a statistical population of non-phy-
sicians were excluded. The study used the data that the
authors had reported.

Search strategy

In studies published in English from 2000 to 2022, in
the last two decades, the cognitive errors that physicians
made in diagnosing and decision-making were investi-
gated. The search included the following MeSH terms:
“Cognitive bias” [or] “decision-making”, [or] “clinical
decision-making”, [or] “medical decision-making”, [or]
“physician” and “qualitative research” and a combination
of them.

Selection process

Two authors independently screened the titles and read
the title-relevant abstracts. Two researchers retrieved and
reviewed the full papers for related abstracts, and they
also checked the entire texts of possibly qualified pub-
lications for the inclusion criteria. Disagreements are re-
solved through discussion and consensus. Data extracted
literatim from selected papers directly into the NVivo-11
program. Before including in the evaluation, the method-
ological quality of the papers was assessed by two inde-
pendent reviewers utilizing the PRISMA instrumentation.
Cohen’s kappa also applied to assess agreement, and the
kappa score of at least 0.72 indicated good agreement
among observers.
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Data extraction

The study data were extracted according to the PRIS-
MA statement (Figure 1). To ensure the necessary accu-
racy and correct extraction of content from the articles,
two reviewers looked at the titles and abstracts. Utilizing
standardized collecting appearances, data were extracted.
Data were gathered based on the study country, design,
publication year, the number of studied cognitive errors,
type of results, and summary of essential findings.

Data analysis

The findings from qualitative investigations were first
classified line by line while taking both content and
meaning into consideration. Rereading and recoding were
required during this procedure, as well as discussions
among the research team to ascertain whether new codes
were required or the current codes should be reevaluated.
Through a deductive method, the analysis was theoreti-
cally motivated by the literature on cognitive reasoning
models. The researchers also kept an eye out for any fresh
ideas that might come from the data alone. As a result,
the development of descriptive themes was based on the
correspondence of concepts from one study to another,
which allowed for the recognition of similar concepts
between studies and the creation of a hierarchical coding
structure based on similarities and differences between
codes. According to Thomas and Harden, the third stage
comprised an iterative study of the outcomes of the previ-
ous two stages [18].
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Data items

As shown in Table 1, the following additional data were
gathered for each included study: title, authors, publica-
tion year, country of origin, method, and journal title.

Results

Table 2 lists cognitive errors reported in 19 reviewed
studies.

From the 19 analyzed studies, 40 cognitive errors were
found: Aggregate, ambiguity aversion, yin-yang out,
feedback sanction, visceral, anchoring, vertical line fail-
ure, ascertainment, unpacking principle, availability, sunk
costs, base rate neglect, bias blind spot, conjunction rule,
commission, confirmation, diagnosis momentum, ex-
plicit, framing effect, search satisfying, fundamental at-
tribution, representativeness restraint, gambler’s fallacy,
psych-out, gender error, hindsight, implicit, loss aversion,
multiple alternatives, omission, optimism or optimistic,
order effects, posterior probability, outcome, premature
closure, overconfidence, zebra retreat, playing the odds,
posterior probability, primacy or recently, and status quo.
Table 3 presents a description of these cognitive errors.

Forty cognitive errors based on repetition count in the
reviewed articles are shown in Figure 2.

Total Articles Found
[235]
Eliminated articles with ‘ Remaining articles with
irrelevant titles [129] related titles [106]

Eliminated articles with ‘

irrelevant abstracts [31]

Remaining articles with
relevant abstracts [75]

Eliminated articles with
irrelevant content [33]

I Remaining articles with
related content [42]

Eliminated articles with _‘ Remaining articles with
unrelated research method [23] related research methods [19]

Figure 1. PRISMA flow diagram
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Table 1. Specification of studies included in the systematic review
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(I Title Authors I.’ubllca- Coun_tr:y @i Methods Journal
Code tion Year Origin
Making Critical Decision: Cognitive . .
1 Biases, Environmental, Patient and Iris Beldhuis et al. 2021 The Nether- Qualitative Critical Care
[19] lands
Personal Factors
2 The Science of Mgdlcal Decision- Kyle M. Fargen et 2014 The USA Qualitative BJA Education
Making al. [20]
Cognitive Biases in Diagnosis and
Decision-Making C.S. Webster et al. . .
3 During Anesthesia and Intensive 21] 2021 New Zealand Scenario BJA Education
Care
4  AreYourClinical Decisions Affected . iy oo, 22] 2016 The USA Qualitative  Clinician Reviews
by Cognitive Biases?
Understanding Critical Care Geoffrey K. Lighthall . Clinical Medicine
> Decision-making etal. [23] 2015 The USA Qualitative and Research
Clinical Decision-Making Qual-
6 ity: Cognitive Strategies and Bias Pat Croskerry [24] 2002 Canada Qualitative ACAIEAEE'\[;'ERG
Detection
The value of Cognitive Errors in Academic Medi-
7 Diagnostic processes and Strategies Pat Croskerry [25] 2003 Canada Qualitative cine
to Reduce Them
Aa:gln-i(;alir?gzﬁ?\];lggir:ltg:c?sﬁ:f etz e - S Medical decision-
8 . . . Barby et al. [26] 2014 The USA Literature Re- .
Making Using A Systematic Search view Making
Strategy
. . . Systematic
9 Decmon-Malqng, The A!Iled Health  Rebecca Featherston 2020 Australia Scoping Re- PLOS ONE
Professions, are biased etal. [27] .
view
Review of the Literature on Doctors’ Brian H. Bornstein Literature Evaluation in
10 Decision-Making Biases: Rationality and A. Christine 2001 The USA Review Clinical Practice
in Medical Decision-Making Emler. [28]
A Cogpnitive Forcing Tool to Mitigate Eoin D. O’Sullivan1 BMC Medical
11 Cognitive Bias: A Randomized and Susie J. Scho- 2019 The UK Qualitative Education
Control Trial field [29]
Overconfidence as a Cause of Diag- BRI EAle 2 VBB ATELTEE
12 . . . J and Mark L. Graber 2008 The USA Qualitative Journal of Medi-
nostic Error in Medicine :
[30] cine
- . . . . BMC Medical
13 Cogpitive Bla.SGS Ass.ogated Whit Saposnik et al. [31] 2016 Switzerland Qualitative Informatics and
Medical Decisions and Canada L )
Decision-Making
A Self—reﬂecjnon Survey on Cognitive Watari Takashi et Self-Reflection Environmental
14 Bias and Diagnostic Errors Among al. [32] 2022 Japan Surve Research and
Japanese Physicians ’ ¥ Public Health
Decision-Making in Anesthesia: Stiegler Marjorie Literature
15 axing ’ Ppdraza and Tung; 2014 The USA A Anesthesiology
Cognitive Processes Review
Avery. [13]
Cognitive Errors Detected in Anes- Stiegler Marjorie o British Journal of
= thesiology and et al. [33] U iz J Qi Anesthesia
- The royal college
17 Clinical Medicine and Cognitive Bias 0 SuII|Yan, E.D, and 2018 The UK Qualitative of physicians of
Schofield, S. J. [9]. K
Edinburgh
Medical Professionals and Implicit Chapman Elizabeth
18 Bias: How They May Unknowingly P 2013 The USA Qualitative J Gen Intern Med
. " N. and et al. [34]
Foster Health-Care Disparities
Clinical Decision-Making and . .
19 Problem Solving: AReview ofthe ot Arthur.Sand ) The USA Literature BV
Schwarz Alan [35] Review

Cognitive Literature
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Table 2. List of cognitive errors reported in 19 reviewed articles

Article Code Cognitive Errors

1 Explicit, Implicit, Omission, Outcome, Overconfidence bias, Status quo

Anchoring, Availability, Commission, Confirmation, Diagnosis momentum, Fundamental attribution, Search Satisfac-

tion, Overconfidence, Omission, Order Effects, Hindsight, premature closure, Visceral
3 Anchoring, Availability, confirmation, commission, Overconfidence, Framing effect, Premature closure, Sunk costs,
Omission
4 Ascertainment, Availability, Confirmation, Diagnosis momentum, Fundamental attribution, Playing the odds, Psych-
out, Search satisficing
5 Anchoring, Availability, Confirmation, Omission, Premature closure, Representativeness, Search satisficing, Status quo

Anchoring, Ascertainment, Aggregate, Availability, Base-Rate Neglect, Commission, Diagnosis Momentum, Fundamen-
6 tal Attribution, Hindsight, Omission, Order effects, Outcome, Overconfidence, Posterior Probability, Premature closure,
Psych-out, Representativeness, Search satisfying, Zebra retreat

Availability, Framing effect, Aggregate, Premature closure, Anchoring, Gambler’s fallacy, Ascertainment, Commis-
sion, Base-rate neglect, Fundamental Attribution, Multiple alternatives, Hindsight, Confirmation, Omission, Posterior
7 probability, Order effects, Gender bias, Playing the odds, Diagnosis momentum, Visceral, Psych-out, Outcome, Search
satisfying, Feedback sanction, Sunk costs, Overconfidence, Vertical line failure, Unpacking principle, Representative-
ness Restraint, Yin-Yang out

Ambiguity aversion, Anchoring, Availability, Commission, Confirmation, Framing effect, Loss aversion, Omission, Opti-

8 mism bias or optimistic, Overconfidence, Order effects, Outcome, Primacy/recently, Representativeness, Status quo,
Sunk-cost effect
9 Confirmation, Anchoring, Overconfidence, Availability, Order effects, Base Rate Neglect, Primacy/recently, Representa-
tiveness, Framing Effect, Search satisfying, Fundamental attribution, Diagnostic Momentum.

10 Availability, Confirmation, Hindsight, Framing effect, Regret/outcome

11 Diagnostic momentum, Confirmation, Diagnostic momentum, Satisfying, Base rate neglect, Conjunction

12 Confirmation, Premature closure.

13 Ambiguity, Anchoring, Availability, Bias blind spot, Diagnostic momentum, Commission, Gambler’s fallacy, Multiple
alternatives, Omission, Outcome, Framing Effect, Overconfidence, Premature Closure, Search satisfying, Confirmation

14 Anchoring, Availability, Base rate neglect, Confirmation, Overconfidence, Premature closure, Visceral.

15 Anchoring, Availability, Bias Blind spot, Commission, Confirmation, Framing Effect, Loss aversion, Omission, Overconfi-

dence, Representativeness, Visceral (transference).
16 Anchoring, Psych-Out Error, Availability, Premature Closure, Confirmation, Sunk Costs, Commission, Framing effect,
Unpacking Principle, Overconfidence, Omission, Visceral Bias
17 Availability, Commission, Diagnostic momentum, Base rate neglect, Framing effect, Overconfidence, Representative-
ness, Confirmation, Search satisfying, Conjunction rule
18 Explicit, Implicit
19 Anchoring, Availability, Order effects, Representativeness
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Table 3. Description of 40 cognitive biases from 19 reviewed articles

Cognitive Errors

Description

Article Code of
the Studies
Found
the Mentioned Bias
in the Population

Ambiguity aversion

Aggregate

Anchoring

Ascertainment

Availability Bias

Base rate neglect

Blind spot bias

Commission

Confirmation

Conjunction
Diagnosis momentum

Explicit bias

Feedback sanction

Framing effect

Fundamental attribution
error

Gambler’s fallacy

Gender bias

Hindsight

A preference for probabilities that are known or defined over prob-
abilities that are unclear or uncertain regardless of the real benefit.

Physicians may employ aggregate bias to rationalize the treatment of
a patient not according to the agreements found in clinical practice
guidelines for that patient group. Moreover, the clinicians’ behavior

may be completed by a patient’s demanding behavior [36].

It is being excessively influenced by a component of the material
being offered previous knowledge, leading to errors in interpreting
later information. Although anchoring may often be an effective
strategy, when coupled with the confirmation error, it can especially
be catastrophic [37].

Ascertainment error typically has an impact on top-down and goal-
directed processing. Examples of this bias include inaccuracies and
stereotyping [38].

Choosing a specific interpretation or diagnosis because of coming
readily and immediately to mind (including frequency and recently
bias).

The propensity to ignore the true prevalence of an illness, either
exaggerating or underestimating its base rate and skewing Bayesian
analysis. To prevent missing a rare but important diagnosis, doctors
sometimes purposefully exaggerate the likelihood of a condition, as in
the phrase “rule out the worst-case scenario”.

A flawed sense of invulnerability may be more prominent among the
cognitively sophisticated and highly intelligent.
The propensity to act rather than not act, drives the need for ad-
ditional treatments or actions.

Explains the propensity to gather unnecessary data to confirm an
established idea rather than finding research that sets it apart from
alternative theories [23]—seeking or prioritizing information confirm-
ing current or favorite thinking as opposed to taking everything into
account.

The wrong credence that multiple events have a higher chance of
being accurate than a single event.

Sometimes, diagnostic labels are joined to patients tending to adhere
long, accepting the previous diagnosis with no sufficient suspicion

Conscious distinction [39].

A diagnostic bias might not have any immediate repercussions since

it might take a long time before it is identified, if at all, or because the

decision maker may not receive important feedback from the system
in a timely manner.

The presentation or arrangement of the initial information ‘frames’ or
distorts how the following information is understood.

Basic attribution bias is the propensity to rebuke people instead of cir-
cumstances in misfortunes. Therefore, certain patient populations are
judged, such as drinkers, frequent travelers, drug users, and people
with personality issues. We hold them accountable, presuming that
they have equal control over the issue to us, and we blame their
social or other circumstances for our inability to observe them well.

The idea is that if a coin is tossed ten times and always lands heads,
there is a higher likelihood that the eleventh toss will land tails.
The propensity to assert that gender is a determining factor in the
likelihood of diagnosing a specific disease when there is no such
pathological mistake.

Knowing the outcome may affect how past events are seen and pre-
clude a realistic assessment of what actually happened.

(8), (13)

(6),(7)

(2), (3), (5), (6), (7), (8), (13), (15),
(16), (9), (14), (19)

(4),(7)

(2), (3), (4), (5), (6), (7), (8), (10),
(11), (13), (15), (16), (9), (14),
(17), (19)

(6), (11), (9), (14), (17), (7)

(13), (15)

(2), (3), (6), (7), (8), (15), (16),
(17), (13)

(2), (3), (4), (5), (7), (8), (10), (11),
(12), (13), (15), (16),(9),(14), (17)

(11), (17)

(2), (4), (6), (11), (13), (9), (17),
(7

(1), (18)

7

(3, (7), (8), (10), (11), (13), (15),
(16), (9), (17)

(2), (4), (6), (9), (7)

(7), (13)

7

(2), (6), (10), (7)
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Cognitive Errors

Article Code of
the Studies
Description Found
the Mentioned Bias
in the Population

Implicit

Loss aversion bias

Multiple alternative biases

Omission

Optimism bias or optimistic

Order effects

Outcome

Overconfidence

Playing the odds

Posterior probability error

Premature closure

Primacy/Recently

Psych-Out error
Representativeness

Search satisficing

Status quo bias

Sunk cost effect
Unpacking principle
Visceral bias
Vertical line failure
Yin-Yang out

Zebra retreat

Unconscious preference, e.g. a Caucasian race. (1), (18)
Tendency to view a loss as a more psychologically powerful event
" (8), (15)
than a gain of the same amount.
Multiple options for a differential diagnosis could result in much (7), (13)

disagreement and uncertainty.

Inclination to not acting when intermediacy is indicated, e.g. a doubt
to initiate emergency measures due to concern of being error or
harming the patient.

(1), (2), 3), (5), (6), (7), (8), (13),
(15), (16)

Tendency to minimize those components of the ailment that the doc- (8)
tor is relatively stupid about.

Inclination to remember the start (primacy effect] or the end (recently

effect]. (2), (6), (8),(9), (7), (19)

The predisposition to criticize more readily when the outcome is

negative [40]. (1), (6), (8), (10), (7), (13)

Decision-making based on false prediction may result in wrong
expectations of the patient and their family, as well as any possibly
ineffective therapy, counseling, or discharge schematization [41]. The
widespread propensity to think we know more than we do or are all
above-average practitioners. This May result in decisions based on
assumptions or incorrect information rather than carefully researched
proof.

(1), (2), (3), (6), (7), (8), (11), (13),
(15), (16), (9), (14), (17)

Playing the odds assumes that a patient with a vague presentation
has a benign condition rather than a critical one because the odds (4),(7)
favor that condition.

When an individual patient’s arrival has an undue bearing on how a

doctor determines the possibility of disease. (6), (7)

Making a diagnosis or conclusion without fully weighing all the op- (2), (3), (5), (6), (7), (12), (13),

tions. (16), (14)
More often than information presented in the middle of the series,
material reported at the beginning or conclusion of the sequence is (8), (9)

remembered and chosen.

Medical causes for behavioral problems are lost in favor of psychologi-
cal ciagnos PRIEnOe (@),(6), (7), (16)
gnosis.

The shortcut is based on prior experiences. (3), (6), 8), (11), (15), (3), (17),

(7), (19)
Tendency to settle for sufficient, but not great, solution [42]. (2), (4), (5)61(33’ g)l)’ (13), (9),
Preference for active mediation, where decision-makers might incor-
rectly assess harm from action as being less intense than harm from (1), (5), (8)

inaction [43].
Unwillingness to ignore a needy conclusion or diagnosis because so
. A (3),(7), (8), (16)
much time or resources have been spent developing it.
Losing to extract all related information, especially during the transfer

of care. (7). (16)

Negative or positive feelings about a patient that influence decisions. (2), (7), (15), (16) (14)

Rubric, repetitive activities frequently result in conventional, predict- )
able thinking that emphasizes economy, affect, and usefulness.
When patients undergo comprehensive and unavailing diagnostic )
investigations.

A rare diagnosis is prominent among possibilities, but a physician is

hesitant to follow it up. (6), (16)
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Figure 2. Medical decision-making’ cognitive biases based on their repetition count in 19 reviewed articles

Discussion

Cognitive errors contribute significantly to medical mis-
haps. The evidence offered in this review suggests that
attendance of error leads to errors in decision-making, and
the outcomes of decisions are very concerning. Hence,
the patient might be assessed, diagnosed, or given differ-
ent treatments or services due to the presence or absence
of information that should not have been included in the
decision-making process. Therefore, cognitive, affective,
or other errors can negatively affect the overall quality of
medical decision-making. As shown in Figure 3, from 40
cognitive errors obtained from the 19 reviewed studies,
11 cognitive errors accounted for the largest repetition
counts: availability (16 times), confirmation (15 times),
overconfidence (13 times), anchoring (12 times), framing
effect (10 times), omission (10 times), search satisficing
(9 times), representativeness (9 times), premature closure
(9 times), diagnosis momentum (9 times), and commis-
sion (9 times).

The frequency of diagnostic bias is disappointingly nu-
merous. Early detection of medical professionals’ cogni-
tive errors is essential to improve clinical judgment and
avoid clinical biases and imply more realistic patient
expectations. This study determines the impact of doc-
tors’ cognitive biases on clinical biases and medical tasks.
Studies examining the anchoring effect, physician over-
confidence, and information or availability inaccuracy
may point to a connection with inaccurate diagnoses.
Physicians’ enhanced coping strategies and ambiguity

tolerance can be related to optimal management. Even
while decision-making processes are similar across pro-
fessions, mistakes would nonetheless play a substantial
impact on decision outcomes in all healthcare contexts.
The numbers reported for errors in this article, although
relatively demonstrating the prevalence of cognitive er-
rors occurring in physicians’ decisions, indicate such er-
rors’ repetitions in the 19 reviewed articles, i.e., opinions
of the authors were prioritized, as well as a deeper feeling,
knowledge, and attitude, existed regarding those errors.
Garber showed that about half of the biases involved sys-
tem and cognitive biases. Cognitive errors were the sole
reason for about 30% of the biases [44]. According to the
current findings, 11 cognitive errors were more signifi-
cant in physicians’ decision-making, consistent with those
of Saposnik et al. [31]. The analysis of diagnostic errors’
causes, including those of this study, may depend largely
on physicians’ proficiency and specialty. According to the
literature, such errors are more likely than cognitive errors
to cause problems in physicians with inadequate experi-
ence or knowledge. The current results are consistent with

those of Webster et al. [21].
Conclusion

In medical students’ curricula, moral and clinical de-
cision-making are marginalized by teaching professors;
however, the teaching of humanities, psychology, and
even literature is required, along with critical thinking
and cognitive errors. Initiatives to improve clinical edu-
cation and the need to use cognitive science findings in
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Availability

Commission |

A

Diagnosis momentum

Representativeness

Search satisficing

Figure 3. Important cognitive errors in medical decision-making in 19 reviewed articles

the clinical setting are currently driving forces behind
genuine medical decision-making. Instead of information
gaps in medicine, clinicians’ taught processes may be the
primary source of issues with medical decision-making;
cognitive and affective errors are notable contributors to
thinking failures, and the rising diversity of options might
help to alleviate the such issue. Additionally, instruc-
tions in decision-making and critical thinking should be
included in medical, graduate, and undergraduate pro-
grams. The first step in learning cognitive methods that
could increase patient safety is to understand cognitive
errors. Several significant features of cognitive errors are
as follows. A cognitive error exists among human beings
and is more important in some professions, e.g. physi-
cians and judges. Some cognitive error categories are
significantly common among physicians, which can lead
to medical errors and have serious human and financial
consequences. To reduce medical errors and their huge
loss of life and money, the causes of medical errors must
be known, which cognitive errors are among the reasons,
and by reducing cognitive errors, decision-making can be
improved. Hence, physicians should avoid long working
hours, reduce medical fatigue, practice medicine during
normal day times, and avoid making decisions in insuf-
ficient-sleep circumstances. Moreover, physicians should
receive training to accustom their minds to repetitive ex-
ercises making their intuition more scientific for quicker
decision-making without cognitive error.

Limitations

This review had some limitations. Many, but not all,
known biases were found in the electronic search strat-
egy; hence, there is a chance that some studies were not
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recorded for inclusion. Presented here, aimed at gaining
cognotive errors associated with physicians decision-
making. As another limitation, this review only examined
qualitative studies, not quantitative studies, and solely
considered English articles in the past 22 years.

Future direction

Contextual elements that affect the cognitive process
have been stressed in some theoretical investigations,
such as medical decision-making (MDM) competency.
Hutchins contends that because cognition is ontologi-
cally bound by its environment, it cannot be studied in a
vacuum. Therefore, future research should concentrate on
the relationship between cognitive components and con-
textual elements. To develop the MDM concept, some
unanswered questions, such as the following, should be
addressed: What is MDM? Under what circumstances
should a good choice be arbitrated? Which steps are
learned and which are natural in the process? Importantly,
which components are not context-specific or idiosyn-
cratic? The amount to which people can self-regulate and
actively choose their thinking or metacognition, as well
as circumstances in which various decision-making pro-
cesses may be more advantageous, should be the subject
of further study. The usefulness and influence of various
educational interventions on teaching certain decision-
making techniques, as well as how educational training
itself can induce cognitive bias, should be the subject of
future research and be addressed.
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