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Croskerry ¢ QUALITY IN CLINICAL DECISION MAKING

Achieving Quality in Clinical Decision Making:
Cognitive Strategies and Detection of Bias

Abstract

Clinical decision making is a cornerstone of high-quality
care in emergency medicine. The density of decision
making is unusually high in this unique milieu, and a
combination of strategies has necessarily evolved to
manage the load. In addition to the traditional hypo-
thetico-deductive method, emergency physicians use
several other approaches, principal among which are
heuristics. These cognitive short-cutting strategies are es-
pecially adaptive under the time and resource limitations
that prevail in many emergency departments (EDs), but
occasionally they fail. When they do, we refer to them
as cognitive errors. They are costly but highly prevent-
able. It is important that emergency physicians be

DECISION MAKING

The ultimate cornerstone of high-quality care in
emergency medicine is the accuracy, efficacy, and
expediency of clinical decision making. It is a clear
barometer of good care. There is ample reason to
believe that decision making in emergency medi-
cine has unique characteristics that distinguish it
from decision making in other medical settings." It
is important, therefore, that we understand its spe-
cial properties, and the range of strategies that
emergency physicians use to make decisions.
Emergency physicians are required to make an
unusually high number of decisions in the course
of their work. In few other workplace settings, and
in no other area of medicine, is decision density as
high. Decision requirements depend upon uncer-
tainty, and uncertainty levels are extremely high in
the emergency department (ED). For the most part,
patients are not known and their illnesses are seen
through only small windows of focus and time. A
number of other factors, unique to the ED milieu,
constrain the decision-making process.” During the
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aware of the nature and extent of these heuristics and
biases, or cognitive dispositions to respond (CDRs).
Thirty are catalogued in this article, together with de-
scriptions of their properties as well as the impact they
have on clinical decision making in the ED. Strategies
are delineated in each case, to minimize their occurrence.
Detection and recognition of these cognitive phenomena
are a first step in achieving cognitive de-biasing to im-
prove clinical decision making in the ED. Key words:
emergency medicine; quality; decision making; cognitive
strategies; heuristics; biases; cognitive disposition to re-
spond. ACADEMIC EMERGENCY MEDICINE 2002; 9:
1184-1204.

course of a shift, both clinical and nonclinical de-
cisions are required and many considerations con-
tribute to the decision burden, including resource
availability, cost, and patient preferences (Table 1).

Continuously, emergency physicians are required
to make decisions about allocating their own time
and effort deciding who needs to be seen next,
whether to initiate treatment immediately or wait,
and how to deal with increasing numbers of pa-
tients. Typically, attending physicians may be re-
quired to maintain clinical responsibility for up to
ten patients at a time, perhaps more if admitted
patients are waiting in the ED. The process is sim-
ilar to plate-spinning on sticks, where a significant
number have to be maintained in motion without
allowing one to slow and fall, and as one plate is
taken off, it is replaced with another. It sometimes
results in excessive cognitive loading.

Once the interaction with the patient is initiated,
the first decision is often whether or not immediate
action is required.” Further thinking and behavior
of the clinician are largely driven by a search for a
working diagnosis, often tightly coupled to treat-
ment, and the goal of safe disposition or transfer.
Once the chief complaint has been established, nu-
merous important decisions are made in the course
of taking the history of presenting illness (HPI), and
past medical history (PMH). What questions are
asked, and how they are asked,”” may have a sig-
nificant impact on the decisions that follow. What
to examine in the physical examination and deci-
sions around the significance of findings are
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TABLE 1. Clinical and Nonclinical Decisions

Clinical

Patient preferences

History of presenting illness, past medical history, physical
exam

Test ordering

Interpretation of data: laboratory, imaging studies,
electrocardiograms, other

Treatment

Referral

Diagnosis

Disposition

Teaching

Nonclinical
Allocation of resources
Priority setting
Administrative
Cost

equally critical. Next, decisions need to be made
about what tests and imaging studies are required.
Every test result needs to be assessed: Is the value
abnormal or not? Might the abnormal value be a
laboratory error? If it is abnormal, is it acceptable,
or does it require an intervention? Is this abnor-
mality expected in this patient? For imaging stud-
ies: Is the radiograph of the right patient? Has the
correct radiograph been ordered? Is it the right
side, and has the side been identified correctly? Is
the film centered? Is the exposure reasonable? Is it
abnormal or not? Are there other significant find-
ings? Is this a variant or an abnormality? Similar
considerations apply for the electrocardiogram
(ECG): Is this the right patient? Have the leads been
applied correctly? Is this a variant of normal? Is this
an old or a new finding? Do I need to see old
ECGs? What is the interpretation? Is immediate ac-
tion required? What should that action be? The vol-
ume of decisions around the indications for, and
choice of, procedures and treatment is similarly
dense. Numerous further decisions will be made
for other aspects of the clinical encounter, as well
as for nonclinical activity.

Many of these decisions will be straightforward.
For example, examining a panel of values for a
complete blood count often requires no more than
looking for abnormal values, and these may be
flagged automatically. A second stage of decision
making may then be required, however, to deter-
mine the cause of combinations of abnormalities.
Similarly, an abnormal arterial blood gas may re-
quire up to ten separate decisions to determine the
cause(s) of the abnormality. If the physician sees an
average of three patients an hour, the total number
of these individual decisions on each patient re-
quiring a significant workup may go into the hun-
dreds, and the total for a shift will be in the

thousands. The sheer number of decisions can cre-
ate stress and tension for the decision maker, which
may compromise decision making. Other intrinsic
operating features of the ED environment, such as
resource limitations, interruptions, distractions, and
the transitions of care that result from shift changes,
may further increase the likelihood that clinical de-
cision quality might not be maintained.**

How, then, is this decision density handled? It is
clear that emergency physicians do not methodi-
cally go through a quantitative clinical utility ap-
proach to decision making; i.e., for the most part,
they are not formal Bayesians. Instead, they appear
to have developed several decision-making strate-
gies that are part of an informal Bayesian ap-
proach,” which reduces decision complexity and
builds economy and redundancy into the process
(Table 2). They correspond more to the “recogni-
tion—primed decision” model advocated by Klein
et al.” than to any formal, analytical decision-mak-
ing process. These informal methods mediate what
Reason has termed “flesh-and-blood” decision
making, which occurs at the point where the “cog-
nitive reality departs from the formalized ideal,”®
and is schematized in Figure 1. It seems that emer-

TABLE 2. Strategies in Decision Making

Pattern recognition

Rule out worst-case scenario (ROWS)
Exhaustive method
Hypothetico-deductive method
Heuristics

Cognitive disposition to respond (CDR)

Chief Complaint

v

Clinical Assessment
HPI, PMH, Physical Exam

Flesh & Blood
Decision Making

A4

Preliminary Screening Tests

¢ Discharge

Further Tests/Imaging
+ Consultation

+ Admission

+ Discharge

Figure 1. Overview of clinical decision making in the emer-
gency department. HPI = history of present iliness; PMH = past
medical history.
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gency physicians either make a flesh-and-blood de-
cision fairly soon after the presentation of a patient
at the ED, or they commit to a formal workup in-
volving an array of tests, imaging techniques, and
consultations. Good flesh-and-blood decision mak-
ing saves time and resources, and characterizes
physicians with good acumen. Many of the strate-
gies they use have proved their efficacy with the
test of time, but occasionally they fail. Therefore, it
is important that emergency physicians understand
how to detect the weaknesses and biases in each of
these strategies.

PATTERN RECOGNITION

Combinations of salient features of a presentation
often result in pattern recognition of a specific dis-
ease or condition. It reflects an immediacy of per-
ception, and may result in anchoring bias (Tables 3
and 4). At the outset, these features are often visual
and drive the process of perception in a largely bot-
tom-up fashion (Fig. 2). Later, additional incoming
data supplement the process. The beliefs and ex-
pectations of the clinician also exert an influence
through a top-down process,” which is more of a
goal-directed behavior. The combination and con-
tinuous interplay of these two processes enable the
percept to be recognized and the problem solved.
The obvious application of this strategy is in der-
matological cases, but pattern recognition drives
decision making in many other contexts in the ED.
For example, a patient lying on a stretcher with ex-
cruciating flank pain and vomiting initiates the bot-
tom-up perception that generates the diagnosis of
ureteral colic. The presence of blood in the urine
provides further supporting data. From the clini-
cian’s standpoint, past experience with this presen-
tation and knowing that the patient has a history
of urinary calculi provide top-down knowledge
that guides and adds certainty to the diagnosis. As
with many strategies, they work most of the time
but occasionally fail. Several difficulties arise with
pattern recognition: First, initial top-down process-
ing biases such as the clinician’s prior beliefs and
expectations may lead to the selection of inappro-
priate data sets that misdirect subsequent reasoning
and problem solving. Second, bottom-up data can
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be misleading; visual data, in particular, are vul-
nerable to misinterpretation.'””'? A number of other
possibilities can account for the initial presentation
of this patient with severe flank pain. Also, the find-
ing of hematuria is not specific to ureteral colic and
may be a manifestation of other conditions, e.g., an
abdominal dissecting aneurysm. Finally, not all in-
coming data are used objectively. For example,
when confirmation bias is evident, data can be selec-
tively marshaled to support a favored hypothesis.
The biases described below appear to affect both
top-down and bottom-up processing.

RULE OUT WORST-CASE SCENARIO (ROWS)

The ROWS strategy is almost pathognomonic of de-
cision making in the ED. Above all else, emergency
physicians must not miss critical diagnoses. This is
a form of pattern matching combining with the
availability heuristic (Table 4). For most presenta-
tions the physician will have available, or carry
mental templates of, the top five or so diagnoses
that should be excluded. Thus, for chest pain the
physician might match the presentation against the
scenarios for unstable angina, acute myocardial in-
farct, aortic dissection, tension pneumothorax, and
pericarditis. This is not an exclusive list of diag-
nostic possibilities for chest pain, but these are di-
agnoses that must be excluded before judicious dis-
position. For the most part, ROWS is a strategy of
safety and errs on the side of caution. It also qual-
ifies as a form of value-induced bias in that any bi-
asing tendency toward worst-case scenarios in-
creases the likelihood of detection of diagnoses that
must not be missed. Similar “overreading” behav-
ior has been described for radiologists." One of the
goals of developing clinical decision rules is to re-
duce value-induced biases in clinical behavior,
thereby improving utilization of resources. ROWS
is also an example of a generic cognitive forcing strat-
egy (CFS) that increases the probability that all crit-
ical diagnoses have received consideration in the
ED." One of the important features of the avail-
ability heuristic, however, is its dependence on per-
sonal experience, and idiosyncratic applications of
ROWS may lead to overutilization of resources.

TABLE 3. Failed Heuristics, Biases, and Cognitive Dispositions to Respond

Confirmation bias
Diagnosis momentum bias
Fundamental attribu-

Aggregate bias
Anchoring
Ascertainment bias

Multiple alternatives

Omission bias

Posterior probability Sutfton’s slip
error Triage-cueing
Premature closure Unpacking principle

Availability and non- tion error Order effects Psych-out error Vertical line failure
availability Gambler’s fallacy Outcome bias Representativeness Visceral bias
Base-rate neglect Gender bias Overconfidence bias restraint Yin-yang out

Commission bias Hindsight bias

Playing the odds

Search safisfying Zebra retfreat




TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies
to Avoid Them

Failed
Heuristic/
CDR/Bias

Synonyms/
Allonyms

Descriptors

Consequences

Avoiding Strategy

Refs.

Aggregate
bias

Anchoring

Ascer-
tainment
bias

Availability
and non-
avail-
ability

Ecological fallacy

Tram-lining, first
impression,
jumping to con-
clusions

Response bias,
seeing what
you expect to
find

Recency effect,
common things
are common
(availability),
the sound of
hoofbeats
means horses,
out of sight out
of mind (non-
availability), ze-
bra

The aggregate fallacy is when associations between variables repre-

senting group averages are mistakenly taken to reflect what is true
for a particular individual, usually when individual measures are not
available. Physicians may use the aggregate bias to rationalize treat-
ing an individual patient differently from what has been agreed
upon through clinical practice guidelines for a group of patients G.e.,
there is a tendency for some physicians to freat their own patients as
atypical). However, the aggregate fallacy argument does not apply
because clinical practice guidelines have been established on indi-
vidual data. Further, the clinician’s behavior may be augmented by
a patient’s demanding behavior. Thus, a particular patient judged to
have a viral upper respiratory tract infection may be treated with an
antibiotic for perverse (irrational) reasons, or a patient with an ankle
sprain who doesn’t satisfy the Oftawa Ankle Rules may be x-rayed.
The aggregate bias may be compounded by those with a commis-
sion bias, who have a tfendency to want fo be seen as *'doing
something’’ for the patient.

Anchoring is the tendency tfo fixate on specific features of a presenta-

tion too early in the diagnostic process, and to base the likelihood of
a particular event on information available at the outset (i.e., the first
impression gained on first exposure, the initial approximate judg-
ment). This may often be an effective strategy. However, this initial
impression exerts an overly powerful effect in some people and they
fail to adjust it sufficiently in the light of later information. Anchoring
can be particularly devastating when combined with confirmation
bias (see below).

Ascertainment bias occurs when the physician’s thinking is pre-shaped

by expectations or by what the physician specifically hopes to find.
Thus, a physician is more likely to find evidence of congestive heart
failure in a patient who relates that he or she has recently been non-
compliant with his or her diuretic medication, or more likely to be dis-
missive of a patient’s complaint if he or she has already been lo-
beled as a “'frequent flyer’”” or *‘drug-seeking.”” Gratuitous or
judgmental comments at hand-off rounds and other times can do
much to seal a patient’s fate. Ascertainment bias characteristically
influences goal-directed, ‘top-down’’ processing. Stereotyping and
gender biases are examples of ascertainment bias.

Availability is the tendency for things to be judged more frequent if

they come readily to mind. Things that are common will be readily
recalled. The heuristic is driven by the assumption that the evidence
that is most available is the most relevant. Thus, if an emergency
physician saw a patient with headache that proved to be a sub-
arachnoid hemorrhage (SAH), there will be a greater tendency to
bring SAH to mind when the next headache come along. Availability
is one of the main classes of heuristic and underlies recency effect
(see below). Availability may influence a physician’s estimates of
base rate of an illness. Non-availability (out of sight out of mind), oc-
curs when insufficient attention is paid to that which is not immedi-
ately present (zebras). Novices tend to be driven by availability, as
they are more likely to bring commmon prototypes to mind, whereas
experienced clinicians are more able to raise the possibility of the
atypical variant or zebra.

Physician noncompliance and idiosyncratic
approaches may result in patients’ receiv-
ing tests, procedures, and treatment out-
side of accepted clinical practice guide-
lines. Patients may be inadvertently
reinforced for demanding some kind of
active intervention (antibiotic, x-ray, refer-
ral, etc.).

Anchoring may lead to a premature closure
of thinking. Patients may be labeled with
an incorrect diagnosis very early on in their
presentation. Diagnoses, once attached,
are difficult to remove (see diagnosis mo-
mentum, below) and may seal the pa-
tient’s fate.

Ascertainment bias leads to pseudo-informa-
tion, which subsequently may prove mis-
leading. Any prejudgment of patients is
dangerous and may result in underassess-
ing or overassessing their conditions.

Availability and non-availability lead to dis-
proportionate estimates of the frequency
of a particular diagnosis or condition. They
both distort estimates of base rate (see
base rate neglect, below), which influ-
ences pre-test probability. This may lead to
faulty Bayesian reasoning and under- or
overestimates of particular diagnoses.

Physicians should recognize that the aggregate

fallacy does not apply to clinical decision rules
that have been validly developed. Unless
there are compelling and rational reasons for
doing otherwise, physicians should, therefore,
follow clinical decision rules and clinical path-
ways. They should avoid the fendency to be-
lieve their patients are atypical or “‘excep-
fions,”” and resist the temptation toward
“*doing something.”” They should avoid having
their clinical decision making influenced by
demanding behavior of patients and relatives.

Awareness of the anchoring tendency is impor-

tant. Early guesses should be avoided. Where
possible, delay forming an impression until
more complete information is in.

It is important for physicians o detach them-

selves from any type of pre-formed notion, ex-
pectation, or belief that will impact on subse-
quent interpretation of data. They should be
alert for discriminatory comments about pa-
tients that may lead to unjustified expecta-
tions. Making negative or judgmental com-
ments about patients before they have been
assessed, especially at shift changeover,
should be discouraged.

Objective information should be gathered and

used systematically fo estimate the true base
rate of a diagnosis, and clear clinical evi-
dence is needed to support a particular diag-
nosis for the patient being seen. Physicians
should be aware of the tendency to pay too
much attention fo the most readily available
information, or be unduly influenced by high-
profile, vivid, or recent cases. They should rou-
tinely question the soundness of their estimates
or judgments—do they rely excessively on eas-
ily available evidence?

28

1,10, 17,
29-31

32

1.8,17, 26,

33
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TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies

to Avoid Them (cont.)

Failed
Heuristic/
CDR/Bias

Synonyms/
Allonyms

Descriptors

Consequences

Avoiding Strategy Refs.

Base-rate
neglect

Commis-
sion bias

Representative-
ness exclusivity

Actions speak
louder than
words

Emergency physicians tend not to be formal Bayesians and instead

make judgments based on how well the patient’s presentation
matches their mental prototype for a particular diagnosis. This is an
example of the representativeness heuristic (see below). It involves
using a heuristic that emphasizes how things typically present in the
natural setting of the emergency department (ED) (substantive ap-
proach) rather than adopting specific decision rules and statistics,
typified by *‘subjective expected utility theory”” (formalistic ap-
proach). In many instances, the substantive approach is successful
but occasionally this heuristic may be used to the exclusion of other
important considerations such as the base rate or prevalence of that
disease. Failing to adequately take into account the prevalence of a
particular disease is referred to as base rate neglect.

Some diagnoses that are made in the ED are unambiguous but
many will be uncertain and have probabilities attached to them.
Probabilities are only estimates and depend on the personal experi-
ence of the clinician. Prior probability (pre-test) reflects the physi-
cian’s belief about the likelihood of the diagnosis prior to any testing.
The posterior probability (post-test) reflects the revised belief about
the likelihood of the diagnosis once the test result is known. The effi-
cacy of the test is a function of its sensitivity and specificity. Bayes’
rule combines these variables: the pre-test probability with the test
result and the efficacy of the test, and the validity of the approach
depends upon objective data about disease prevalence. Thus, if a
physician gives all possible explanations for pleuritic chest pain equal
pre-test probabilities then they are effectively being assigned equal
prevalence rates; i.e., frue base rates are being neglected. Testing
for pulmonary embolus (worst-case scenario) is more likely to be
done, and its post-test likelihood overestimated.

Some will argue that the rule out worst-case scenario (ROWS) strat-
egy forces a distortion of Bayesian reasoning by giving undue em-
phasis to remote possibilities. This erring on the side of caution will re-
sult in overutilization but would be considered by many to be an
acceptable downside.

Commission bias is the tendency tfoward action rather than inaction.

An error arises when there is an inappropriate committal fo a particu-
lar course of action. It is more likely to occur in someone who is over-
confident, and reflects an urge to “*do something.”’ It satisfies the ob-
ligation of beneficence in that harm can only be prevented by
actively intervening. However, it is more likely to violate the obligation
of non-malfeasance (refraining from an action that exposes the pa-
tient fo unnecessary risk or harm), as well as the opening caveat of
the Hippocratic oath *'First do no harm.”’ Thus, errors of commission
are less likely than errors of omission. Errors of omission typically out-
number errors of commission. Commission bias may be augmented
by team pressures or by the patient. It may underlie ascertainment
bias, which tends to result in physicians *‘doing something’’ (prescrib-
ing an antibiofic, ordering an x-ray), i.e., committing fo an action
when the clinical practice guidelines promote inaction as the best
course.

Base-rate neglect may result in overesti-
mates of unlikely diagnoses, leading to
wastefulness and overutilization of re-
sources. The pursuit of esoteric diagnoses is
occasionally successful and the intermit-
tent reinforcement sustains this behavior in
some physicians.

Commission errors tend to change the
course of events, because they involve an
active intervention, and may therefore be
less reversible than an error of omission.
The premature adoption of a diagnosis
(see premature closure) is a tacit form of
commission error.

Physicians should be wary of relying on represen- 18, 34-38
tativeness to the exclusion of other data. They
should have reliable estimates of disease prev-
alence in their geographical area, and be fa-
miliar with the principles underlying Bayesian
reasoning and the judicious ordering of tests.
In particular, they should be aware that inter-
pretation of diagnostic tests depends on dis-
ease prevalence.

Before committing to an intervention, physicians 39
should review the evidence very closely. Is the
act justified? What are the consequences of
the action? Is there a danger associated with
it? Are there other options? Is it irevocable?
How much of it can be reversed?

8811

ONDIVIN NOISIDHA TVIINITD NI ALITVND o A12%s01D



1189

ACAD EMERG MED e November 2002, Vol. 9, No. 11 ¢ www.aemj.org

penuyuoo

'90UB1INJU0D

2INsuUS O} pamalnal AINJaInd 8q PINOYs @dusp
-IA® BU} ‘SISOUBDIP D YiiM 8109 §,upioisAyd

0 O} pald)suply s Jusiiod D J| 'SPUNOI Jo-pupy
pup ‘eBubyYD PIys o juppoduwll Ajp1oadss S|
S|yl "pesoubpipaid sawod oym jusiiod Auo 1oy

/ pasioloxe g PINOYS UOLNDD sWaIXe ‘d3 oy} U

‘uoyble

-pISUOD apnbepp UBAIB usaq oAby saseyjod

-Ay Bulyedwoo oyt 88s 0} spPW &g PINOYS

$108YD UODINULIOS DISOUBDIP O JO jusw

-dojensp o} Abm 8y} UQ '‘eouUspPIAS BUIULIBUOD

10 sedald us} ypom agq Abw @ouspine Bul

-ULIUODSIP JO 908|d SUQD "UODISPISUOD Jopun
sisoylodAy ay) aBUs|IDYD |IM {OY} SOUSPIAS
BUULILUODSIP N0 %885 PINoYs Asy] "siseyiodAy

paidopp Aisnoiaaid D YIM JUBLSISUOD 8Q [IM

1l uoppoadxs ay} yim (Bulisey aAljsod) pale

-yiob usaq soy oy} UoOULION| DljsoubpIPUOU
Alloousiiols of Bulpuodsal ‘foaye Ayolsoubo

-jpopnasd PIOAD PINOYs Asy] ‘Buoul UoIsIO

[ o704 -op [02JUID JO 8BDJs JuswBuUYal sisoyodAy By}
‘8l '8 "L

Jojuow Ajjopuswd o} jJdulep pINoyYs SUDIDISAUd

'ajpy4 18y 0 sIy

joas Aowl jusipd O Uo Abls Of |ogp| Buoim
oyl BUIMO||Y "AlISOD JSOul 8y} 810 puo
salIqpSIP Jseubly ey} o} pr9| sesoubplp
passiu 1o paAbjaq ‘uobIYUeA Bulsyob

NoyYM winjuswow Jayyoh Aow sesoubpiq

'sISOUBDIP 1081100 8y} ssiul Ajple|dulod
ADW PUD 'HOYS PUD SULL PBISOM YdNW Ul
}insal Apw soig 8y 'eop|d Jsil SU} Ul Joam

aloM DY} sesoubpIp pup sesayjodAy Jo

uolpAIesaId By} Of SPPS| SOIG UOIDULIEUOD

'SISOUBDIP UMO Jay 10 sy Buuaajunjon Ag eBupyoxs ayi suibeq jusi}
-0d D UBYM AIDM 8 SADM|D PINOYS SUDIDISAUL 19AIBSI0D Alomun sy}
aouanyu| Ainpun Abw pup ‘(Buiend ebply 99s) abol} 3 4O UoldaIIP
-S|l JO SADJOP Jayuny Ul {nsal Abwi 4 1oyl a1p sseo0id sy Ag pasodudl

s1oBuUpP Joayuny ‘'sAbeP-aWl} JOULO pUD asayy sapiseg 'diay Bupiess
©10J9Q UOIDDIPBW-J8s Pal} BUlAbY s jusiod 8y} Ul jinsas Abw §|

‘PajUOYUl USSQ] SPY BUPIUIUL

$,95/© DUOBUIOS DY} SUDBW AIQDUDAUL }| 'BUOIIUNUWIUIOD JO ADM

PUDY-HOYS JUBIUSAUOD D S| [BQD| DSOUBDID B BUIYODLY '$SOUI0DINO
SNOLSOSIP UM SOWIIISWIOS “Bupjuiys Joyuny sseiddns o) spus} wnjuaul

-ow s1oY4ob 1oy} SISOUBDIP D ‘8insojo ainjowaid Ypim sy "upioisAyd
D s9as Jusiiod Byt awll 8yt Ag UIpUSD Jsowp JIoaddo Abw Ji oy}
julod 8y} 0f Wnjuswow s1sy}ob sisoubpip sy} (UDIDISAYd o} 8sinu

0} JIpswpInd 0} jusipd O} SAlPIa) 10 pusly B'e) uosiad o} uosied
wioly passod §| siyl sy 'og JUBiw sulojdulAs s,jusiod 8yl JO ©2IN0S By}

10UM JO “OUO0 [DDIpaW D AJUDSSS08U fOU ‘UOIUIdO UD UM SHIDIS SS90

-oid ay} 'AIooidA] “jusiyod ayy Bulpnioul SSUDIPaULIBIUI [DISASS SAIOA

-Ul ADW WINJUSWIOW SISOUBDIP SDaI8UM ‘UOHOIYIUBA 810NbapD fNOYHM
sisouBpp JoNdIKnd B sidopo UPIDISAYd O UBYM SINDD0 8INSO|D 8N}

-pWBld (MOJeq 88s) 8INsolo ainjouwaid UJOl SISHIP NG “ULM SSlLo|!
-UIS ©UJOS SDY }| "©0USPINS 9}oNbapD JNOUHM PBUSIIADISS SUI0d8q O}

sisouBolp Jojnoiod D 10} AdUspUS} BU} O} SioJel WNJUSWOW sisoubpiq

‘palsls

-loq Ajejpudoiddou s sisayiodAy paulioy Apinpowsaid o aieym ‘Bur
-JOYOUD UIOJ) SSUD oY} sloue punodulod Alsnouas Abwl Soiq Uoloul
-JJUOD ‘@oUSBPIAS BUIULIBUODSID 10} YdInas b Bulos|Bau Ul {nsal Aow
UIoBO PUD ‘SDIq 8OUDASISI SO O} PBLIS)S] S| SOIQ UOHDULIUOD JO 9SO
S|yl ‘(BuIAssios youpes 99s) Jinsal [oWwido Jou {Ng AIOJODISHOS O 10}
alHes pup ‘sisaylodAy piay Ajluaiind o 0} JUbAsial Ioaddp oyl DIPP
UO SNO0J O} ADUSPUS) SAILOBI8S D JOBa1 ADW SOIQ UOIDULIBUOD ‘(Sl}
Issod Auow 00}) 8biIp| 5| 820ds ws|qold sy} usym ‘paidopo ussq
SOY JOY} sisoyiodAyY D Ul ©2USPRUOD 184S|0g O} pasn aq Abul [yl
DJOP JUDPUNPAI JO UOILOS||0D Sy} Of POS| ADW }| "HOYS [0jusul 810w
Buuinbal ‘ylom 210w 8| $H00| ‘8’| ‘PauDis-81 89 O} PasuU Abw $s80
-oJd Bupjuiy} 8y} 1oy} sUDsW pUD siseyjodAy sy} seujulispun aouUsp
-IAS BUIULLIUODSID spaIaym ‘pooB sj9a) 9oUspINe BUIULIUOD '$8S00
HNOWIP U] "}l 81njol O} 8doUSPIAS BUILLIUODS|D 10) YOO| UDUY Joyiol
‘sisoyjodAy sy} poddns o} 8ouUspIAS BUIWIUOD 104 YOO| O Aouspus}
D Ul pajodalal §| SPIg UOKDULIBUOD ‘paloubl g Abw pup ARAILDS(qo
pajoal} 89 Jou Jyblw piop jusnbasgns Yyong 'oiop [Njus|d aiow puo
Joladns ylim alaplelul 1a1o| ADWl §| ‘DIOP SNONBIqUUID 10 Yoam ASAILD
-|a1 uo padojensp sl siIsoYIodAy O UBUAN ‘BUMOW UOISIO8P [OD1UlD PUD

BUIAIOS WB|gOId PUNOJUOD AlsNoues ADW YoIyMm ‘soiq [ngiemod D i siy]

wny
-uswow
dealo olsoubpiq sisouboig
SD|Q ©OUDAS|8I
‘BuluosW ISHo
Hoye ‘Bulsel
anljisod “Ayol
-souBpipopnasd
‘sayouny Bul soiq uoly
-MOJ|0} ‘SDIC Jalleg  -PULYUOD



TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies
to Avoid Them (cont.)

0611

Failed
Heuristic/ Synonyms/
CDR/Bias Allonyms Descriptors Consequences Avoiding Strategy Refs.
Funda- Judgmental be- Fundamental attribution error is the tendency to blame people when Fundamental attribution error reflects a lack Physicians should avoid being judgmental about 1, 9
mental havior, negative things go wrong rather than circumstances. Thus, someone’s behav- of compassion and understanding for cer- the behavior of others. It is impossible to be
attribu- stereotyping ior may be explained by attributing it to the dispositional qualities of tain classes of patient and may result in in- aware of all the circumstances that contribute
tion error a person rather than to situational circumstances. We have a strong appropriate or compromised care. Some to a person’s behavior. They should tfry to
inclination to make such attributions in a social context and carry studies have suggested attribution error imagine a relative or themselves in the same
them over into the ED. Thus, judgments are made about certain may worsen the condition of some psychi- position. Care should be consistent across all
groups of patients e.g., alcoholics, *‘frequent flyers,”” drug-seekers, so- atric patients. groups of patients, especially for minorities and
matizers, and those with personality disorders. We hold them responsi- the marginalized. It is very important to re-
ble for their behavior, imagining they have as much control over it as member that for psychiatric patients, the be-
we do, and aftributing insufficient consideration to their social or havior is often the only manifestation of the
other circumstances. underlying disease.
Generally we tend to be less judgmental about ourselves than oth-
ers (actor-observer bias), and are more inclined to take the credit for
success than accept responsibility for failure (self-serving attributional
bias); this may lead to overconfidence. There also exists a self-punish-
ing attribution bias, reflected in the often harsh reaction we have to-
ward ourselves when we make an error; i.e., there appears to be a
strong tendency in some physicians to atfribute blame to themselves
rather than look for systemic or circumstantial explanations. The bi-
ases described here are distinct from the illusion of control that un-
derlies attribution bias, the tendency to aftribute outcomes to unre-
lated events, e.g., rain dances. However, aftribution bias might
explain why some clinicians occasionally persist in superstitious, idio-
syncratic behaviors.
Gambler’s  Monte Carlo fal- If a coin is fossed ten times and comes up heads each time, the gam-  The fallacy erroneously changes the pre-test  When unusually sequences or runs are experi- 31, 56
fallacy lacy, law of av- bler’s fallacy is the belief that the 11th toss will be tails; i.e., that the probability of a particular diagnosis for a enced, physicians should remind themselves of

erages, se-
quence effect

sequence will reverse. Although the 50:50 odds of heads or tails re-
mains the same (the coin has no memory), there is a tendency to
believe the sequence cannot continue. An example of the gam-
bler’s fallacy in the ED is the situation where the emergency physi-
cian sees a series of chest pains. If the first, second, and third pa-
tients are all diagnosed with an acute coronary syndrome (ACS), an
inertia begins to build whereby the physician begins to doubt that
the sequence can continue. Thus, there may develop an increasing
tendency to believe that the likelihood of a subsequent patient with
chest pain having ACS has diminished—that the sequence cannot
continue. All these patients, of course, are independent of each
other and should be objectively assessed on their own merits, but it
appears that sequences or runs can give rise to superstitious behav-
ior and influence decision making. Except under epidemic condi-
tions, the ED is one of the few areas in medicine where the disease
of one patient may influence the management of another. The gam-
bler’s fallacy is contrasted with posterior probability error (see below),
where, for different reasons, the belief is that the sequence will not
reverse but continue.

patient. This may result in the diagnosis re-
ceiving insufficient consideration and be-
ing delayed or missed.

the laws of probability and the independence
of diagnoses. Effectively, the physician must
restart his or her approach with each new pa-
tient.
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TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies

to Avoid Them (cont.)

Failed
Heuristic/
CDR/Bias

Synonyms/
Allonyms

Descriptors

Consequences

Avoiding Strategy Refs.

Multiple al-
terna-
tives bias

Omission
bias

Status quo bias,
wallpaper phe-
nomenon

Temporizing, tinc-
ture of time,
watchful ex-
pectancy,
watchful wait-
ing., let well
enough alone

Imagine having to choose a new wallpaper when there are only two

options. Many would find the choice relatively easy. If now the op-
tions are expanded tfo five, it becomes increasingly difficult, the deci-
sion making process becomes delayed, and there is a fendency o
revert back to choosing between the original two (or even staying
with the original). In a particular clinical situation of relatively low
complexity, a physician may feel comfortable about choosing be-
tween two alternatives. If the options now expand, physicians ap-
pear to experience difficulty with the additional choices, and tend to
fall back on the status quo. Paradoxically, it appears that instead of
the new alternatives’ inviting a wider range of choice and treatment
options, from which the physician might evaluate the benefits and
risks to choose the most superior, the uncertainty and conflict drive
the physician back to more conservative behavior. For example, as-
sume a physician has established a practice of using thrombolytic A
in acute myocardial infarction. He subsequently receives information
about a new thrombolytic, B, which appears to be a reasonable al-
ternative to A. Then a third thrombolytic, C, becomes available,
which also appears efficacious. The rational approach would be to
evaluate the evidence for all three thrombolytics and choose the
best available. However, the multiple alternatives bias predicts that,
at least at the outset, there would be a tendency to revert to A, be-
cause the multiple choices generate conflict and uncertainty. This a
variant of the status quo bias—preferring the known to the unknown.
Exhortations are often made to ''stick with what you know,”” but the
multiple alternatives bias goes a little further than that in creating an
irational inertia against optimizing choice among competing alter-
natives. The bias has been described only in the context of medical
choices for treatment, but may have applicability in diagnostic situa-
fions. For example, if a physician had decided on a choice between
two working hypotheses, but additional information emerges that
raises additional and reasonable possibilities, the bias would predict
that the tendency to avoid conflict and added uncertainty inclines
the physician back to choosing among the original hypotheses.

Omission bias is the tendency toward inaction, or reluctance to treat.

Inaction is preferred over action through fear of being held directly
responsible for the outcome. Blame tends to be directed at the last
person to have touched the patient. It has its origin in the idea that
when a bad outcome occurs, blame will be more likely if you did
something rather than did not. It also fits the **First do no harm’’ part
of the Hippocratic oath, and the principle of non-maleficence. It is
preferable that an event is seen to happen naturally rather than
have the event directly attributed to the action of a physician. This
tendency toward inaction may explain why passive euthanasia is
preferred over active euthanasia, even though the end result is iden-
tical. The bias may be sustained by the reinforcement that often
comes from not doing anything (tincture of fime, watchful waiting,
temporizing), human physiology having a natural tendency to restore
homeostasis, and the body having a tendency to recover from most
acute insults.

Situations that create multiple alternatives
can lead to irrational decision making,
and result in suboptimal freatments and,
perhaps, missed diagnoses.

While inaction may offen be the most ap-
propriate course, omission bias may lead
to disastrous outcomes in the ED. Temporiz-
ing in urgent conditions may result in the
development of worsening emergencies.

To optimize decision making and minimize bias, 58
physicians should avoid simply trying to select
the best option from an array of options. In-
stead, they should clearly identify all compet-
ing options and compare each one individu-
ally with the status quo. This should ensure that
any change is an improvement over what ex-
isted earlier.

The maxim “*When you think of it is the time to 8,22, 39,
do it"" is often applicable. Some medical con- 45-47
ditions evolve very quickly in the ED and it is
prudent to anticipate as early as possible
when an intervention might be required. One
quality that characterizes the competent
emergency physician is a wilingness to act
decisively.
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TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies

to Avoid Them (cont.)

Failed
Heuristic/ Synonyms/
CDR/Bias Allonyms Descriptors Consequences Avoiding Strategy Refs.
Playing the  Frequency gam- An odds judgment in the ED is the physician’s opinion of the relative Playing the odds clearly runs the risk of im- Although estimates of probability are an integral 12, 18
odds bling, law of av- chances that a patient has a particular disease or not. It is clearly portant conditions being missed. It is anti- feature of any decision-making process, ED
erages, odds influenced by the actual prevalence and incidence of the disease. thetical to the ROWS strategy. physicians should be aware that playing the
judgments Playing the odds refers to the process by which the physician, con- odds should not be influential, especially in the
sciously or otherwise, decides that the patient does not have the dis- initial stages of decision making. At the time of
ease on the basis of an odds judgment; i.e., the decision has been disposition, if there is residual doubt and the
primarily determined by inductive thinking (the physician’s percep- diagnosis remains equivocal, it is important
tion of the odds), rather than by objective evidence that has ruled that physicians review the available evidence
out the disease. Typically, this occurs before any workup of a patient, and reflect on their thinking. This is particularly
but may also occur in patients who have been worked up but for important when they are fatigued.
whom the results remain equivocal. Again, influenced by his or her
opinion regarding prevalence and incidence, the physician may
reach a decision that the patient does not have the disease. It is
clear, too, that odds judgments will be influenced by availability,
leading to fluctuating (subjective) opinions about prevalence and in-
cidence.
In the ED there are many conditions that present equivocally. The
signs and symptoms of an acute aortic dissection may be comparo-
ble in the early stages to those of constipation. However, benign
conditions overwhelmingly outhumber the serious ones, and, more
often than not, playing the odds will be a relatively effective strat-
egy. Should the more rare condition be present, the failure to con-
sider it could have a serious outcome. Use of the strategy probably
increases under conditions of fatigue and/or circadian dysynchronic-
ity.
Posterior History repeats it- If a physician bases his or her estimate of the likelihood of disease on Posterior probability error may result in a Physicians should be alert to the dangers of bas- 31, 56
probabil- self what has gone before, a posterior probability error may occur. For wrong diagnosis being perpetrated, or in a ing their clinical decisions on past decisions. In
ity error example, if a patient has had six visits to an ED with a headache in new diagnosis being missed. situations involving repeat visits, they should

the last year and on each occasion has been diagnosed as having
migraine, to make the assumption that the patient has migraine on
the seventh visit is a posterior probability error. Assuming that the pre-
vious diagnoses were all correct, the probability that this headache is
migraine is high, but there is also a possibility that the headache is
due to some other less benign cause such as a subarachnoid hemor-
rhage. There is no reason why migraineurs should not get subarach-
noid hemorrhages, and the symptoms and signs may be very similar.
Every presentation of this patient to an ED requires a thorough assess-
ment of the complaint of headache, and no assumptions should be
made that a particular diagnosis is present until the evidence justifies
it. There is also the possibility that previous visits have been misdiag-
nosed, in which case the posterior probability error will result in the
further propagation of a series of errors. For all patients, presentation
at the ED mandates an appropriate history and physical exam and
whatever investigations are indicated. Patients with somatization dis-
order are particularly vulnerable to posterior probability error. Making
posterior probability assumptions about likely diagnoses and perform-
ing cursory examinations are fraught with error in the ED.

mentally emphasize the need for objectivity in
assessment of the patient, without considering
past diagnoses. A helpful strategy is to ignore
old records, disregard any comments by other
physicians or nurses about the patient, and fo-
cus on the chief complaint and physical exam
before reviewing past medical history.
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TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies
to Avoid Them (cont.)
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Failed
Heuristic/ Synonyms/
CDR/Bias Allonyms Descriptors Consequences Avoiding Strategy Refs.
Search Bounded rafional-  Search satisficing is the fendency to call off a search once something Calling off the search once something has Once a search has been completed, and if 1,8, 54, 55

satis- ity, keyhole is found. Most searches in everyday life are initiated because a single been found can lead to significant further something has been found, the immediate

ficing viewing known thing has been lost and, consequently, the search will be findings’ being missed. For example, signifi- question should be *'Is there anything else to
called off once it has been found. However, in the ED searching cant fraumatic injuries rarely occur in isola- be found?’’ and a secondary search should
contingencies are fundamentally different. There is often more than tion; there will usually be other findings. commence. If the search does not yield any-
one thing to be found, we are not always sure what it looks like, we Searching in the wrong place will result in thing, the follow-up question should always be
do not always know where to look, and we often do not find any- nothing being found. “'Have | been looking in the right place?’” Al-
thing. When a fracture is found, there may be second or third frac- ternate search domains might need to be
tures or radiographic signs of significant soft-tissue injury; in self-poi- considered.
sonings, there may be co-ingestants; there may be more than one
foreign body in a wound or an eye or an orifice; patients may have
more than one diagnosis, especially if the patient has a psychiatric
diagnosis. In all of these cases, satisfying oneself that the search is
over once something has been found will be erroneous. Finding
something may be satisfactory, but not finding everything is subopfi-
mal. An additional problem is that the search may not have been
conducted in the right place, in which case the search will be called
off once there appears to be nothing to be found.

Sutton’s Going for the ob-  Suffon’s law is a clinical saw based on the diagnostic strategy of **go- Sutton’s slip results in a missed diagnosis or Awareness of the perils of application of Sutton’s 10, 17, 31
slip vious, going for ing for where the money is.”" It takes its name from the Brooklyn bank failure to make additional diagnoses. law is often sufficient enough to avoid Sutton’s

where the
money is, Oc-
cam’s razor mis-
take, KISS error

robber, Willie Sutton. When asked by the judge at his trial why he
robbed banks, Sutton is alleged to have said *‘Because that’s where
the money is”* (actually, he didn’t say it; it was said by a reporter
writing up the trial). Going for the obvious makes sense, but it is often
associated with persistent behavior attempting to diagnose the obvi-
ous, failing to look for other possibilities, and calling off the search
once something is found (see search satisficing). When treatment is
tightly coupled to the diagnosis, and the *‘obvious’* diagnosis has
been accepted, the outcome may be catastrophic; e.g., the initial
presentation and electrocardiogram findings in aortic dissection may
mimic those of acute myocardial infarct and, in the interests of sav-
ing time, thrombolysis may be initiated.

Sutton’s law is also characterized by Occam’s razor, the principle of
parsimony in philosophy and psychology, and by the popular acro-
nym KISS (keep it simple, stupid). Applications of Sutton’s law, Oc-
cam’s razor, and KISS may often be successful and may avoid costly,
time-delaying diagnostic tests. However, whenever they are used
there should be an awareness of the associated pitfalls. Sutton’s slip
is the error associated with Sutton’s law.

When treatment is tightly coupled to diag-
nosis, the result can be disastrous. Appar-
ently successful applications of Sutton’s
low should be viewed critically as the law
is often applied retrospectively and is sub-
ject to marked hindsight bias.

slip. The simple strategy of working to keep op-
tions open, and considering other possibilities,
even when positive findings have been made,
will reduce the error.
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TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies

to Avoid Them (cont.)

Failed

Heuristic/
CDR/Bias

Synonyms/
Allonyms

Descriptors

Consequences

Avoiding Strategy Refs.

Vertical
line fail-
ure

Visceral
bias

Thinking in silos,
thinking in
grooves, think-
ing inside the
box

Countertransfer-
ence, emo-
fional involve-
ment

Much of our cognitive activity in the ED is straightforward. Many prob-

lems encountered require a vertical, straightforward approach that
leads to a clear diagnosis and management. This approach empha-
sizes economy, efficacy, and utility, and is invariably rewarded. Thus,
the presentation of a patient with flank pain, nausea, and hematuria
will inevitably lead to a presumptive diagnosis of ureteral colic. How-
ever, this orthodox approach is so well reinforced, that it may be-
come ingrained and lead to a reduced flexibility in those situations
that require some lateral thinking. The currently overused expression
“outside the box’’ is meant to convey the idea of lateral thinking.
Generally, lateral thinking is most appropriate for problems that re-
quire creative and imaginative solutions. Given the predictable and
often prosaic nature of ED problems, there will not be much call for
lateral thinking, and conventional thinking will usually suffice.

Occasionally, however, the ability to break away from silo thinking,
and the constraints of verticality, is a useful attribute. Thus, lateral
thinkers will be able to steer themselves away from the obvious and
consider other possibilities. In the example above, the same signs
and symptoms could be due fo a dissecting abbdominal aneurysm. It
is not the ability fo conjure up rare or exotic diagnoses that is impor-
tant, but, instead, the capability to step outside the apparent con-
straints of the problem domain boundaries. This is especially impor-
tant in those situations where the data or findings do not quite fit
together. Lateral thinking in the appropriate situation often charac-
terizes those with clinical acumen and those who can avoid vertical
line failure. Regression to more rigid and inflexible thinking styles is
likely under conditions of fatigue.

Ideally, all clinical decisions should be made objectively and should be

consistent from one patient to the next. In practice, however, this is
not so. We develop both positive and negative feelings foward pa-
tients, which may impact on decision quality. These are examples of
affective error. Thus, when our viscera are aroused, we do not make
good decisions. The concepts of fransference (feelings the patient
develops towards the therapist) and counterfransference (feelings
the therapist develops toward the patient) were originally developed
in psychiatry, but have come to be used in a broader context, in-
cluding social behavior.

When the physician develops positive countertransference toward a
patient in the ED, it can influence decision making. It may lead to
underinvestigation through outcome bias (preferring decisions that
lead to good rather than bad outcomes—thus, not ordering a test
that might indicate a bad outcome for the patient) as well as value
bias (the tendency of people to express a stronger likelihood for
what they hope will happen rather than what they believe will hap-
pen, as well as the belief that positively valued events are more likely
to happen than negatively valued events). It may also lead to over-
investigating for fear of missing something critical. Both under- and
overinvestigating behaviors are seen in *"corridor consultations’ and
in aftitudes of physicians toward the illnesses of their family members.
Sexual attraction toward a patient is a special example of positive
countertransference and can clearly influence clinical decision mak-
ing.

Rigidity and inflexibility in the approach o
clinical problems may lead to important
diagnoses’ being delayed or missed.

Affective errors may reduce quality of clini-
cal decision making, and lead to under-
and overinvestigating behaviors, and other
forms of mismanagement. Diagnostic error
and a lower standard of care for some
patients may result.

Physicians should explore and understand the

Physicians should monitor their affective state as

31, 61, 62
concept of lateral thinking, and appreciate

the constraints imposed by vertical thinking.

Exercises can be done to develop an appreci-

ation of the lateral thinking style. It can be im-

proved through practice. A useful question to

ask, especially when everyone appears to be

going in the same direction and a diagnosis is

gathering momentum, is “*"What else might this

be?”’

1,63, 64
a matter of professional responsibility. When
they recognize that their emotions are in-
volved, they should realize the impact this
may have on decisions about the patient’s
care. To avoid errors arising from positive
countertransference, including sexual atfrac-
tion, the patient should be transferred to an-
other physician’s care. It might be desirable to
handle negative countertransference in a simi-
lar way, but if no option is available, then
strenuous efforts must be made to overcome
affective biases to deliver objective and
sound care.
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EXHAUSTION

The strategy of exhaustion is defined as “the pain-
staking, invariant search for (but paying no imme-
diate attention to) all medical facts about the pa-
tient, followed by sifting through the data for the
diagnosis.”'* This is largely a primitive strategy that
is typical of the novice. Medical students character-
istically engage in exhaustive workups, creating in-
appropriately large data banks before attempting to
make a diagnosis. The exhaustive approach reflects
the high degree of uncertainty that prevails in early
training. However, with the development of expe-
rience and clinical acumen, data searching becomes
more economical and directed. Nevertheless, ex-
haustive strategies may appear in the decision mak-
ing of experienced clinicians. They will occasionally
be used when uncertainty is high, such as when a
particularly esoteric diagnosis is being considered,
or when the physician is seeking additional think-
ing time for residual uncertainty.”” Fatigue and cir-
cadian dysynchronicity can have a negative impact
on clinical decision making'’; as physicians become
increasingly sleep-deprived and fatigued, exhaus-
tive strategies may appear, reflecting regression to
an earlier form of decision making. Under circum-
stances of clinical discrimination failure, these strat-
egies may be manifested by increased resource uti-
lization.

Refs.
17,31

Avoiding Strategy
the outset, and if it is important to make the
diagnosis in a timely fashion, then the diagno-
sis must be pursued, whatever obstacles are
present or anficipated. Physicians should be
provide inertia against pursuing medical inves-

tigations, and be prepared to challenge

aware of systemic and other influences that
them.

If the physician has a reasonable conviction at

Consequences
missed diagnosis. This may have more than
the usual significance because zebras are
usually not simple diagnoses. Further, the
failure of the ED to diagnose unusual illness
may give reassurance to others that the

The zebra retreat results in a delayed or
zebra is unlikely.

HYPOTHETICO-DEDUCTIVE METHOD

The goal-directed reasoning that underlies the hy-
pothetico-deductive method has been well de-
scribed in the medical literature,'®'* and in decision
making in the ED.""” A good practical definition of
the approach is “. .. the formulation, from the ear-
liest clues about the patient, of a ‘short list” of po-
tential diagnoses or actions, followed by the per-
formance of those clinical (history and physical)
and paraclinical (e.g., laboratory, x ray) maneuvers
that will best reduce the length of the list.”"* Both
top-down (goal-directed) and bottom-up (data-
driven) processes referred to above are involved
(Fig. 2). When there are little data available, e.g.,
the arrival of a comatose patient in the ED, the top-
down process predominates, and various hypoth-
eses are generated from known causes of coma. As
data become available (e.g., toxic screen, arterial
blood gases, blood work), causation seeking occurs
and these hypotheses undergo refinement as bot-
tom-up processes rise to meet the former (Fig. 2).
Hypotheses are subject to verification, adequacy, par-
simony, and falsification," for which there may be
special requirements in the ED."” Inadvertently, pre-
mature diagnostic closure is a major default of hy-
pothesis generation (Table 4).

. 1) the phy-

Descriptors
ous reasons, resulting in the diagnosis being delayed or missed. There

are a number of barriers to pursuing rare diagnoses; e.g.
sician may anticipate inertia in the system such that there might be
may be very busy and the anticipated fime and effort to pursue the

diagnosis might dilute the physician’s conviction; 6) the physician is
avoid wasting the team’s time; 8) inconvenience of the time of day

or weekend and difficulty getting access to specialists; 9) unfamiliar-
an unfamiliar road; 10) fatigue or other distractions may tip the physi-

cian toward retreat. Any one or a combination of these reasons re-

ity with the diagnosis might make the physician less likely to go down
sults in a failure to verify the initial hypothesis.

Zebra retreat occurs when a rare diagnosis (zebra) figures prominently
on the differential diagnosis but the physician retreats from it for vari-
resistance to, or lack of support for, pursuing the diagnosis, or that
there will be difficulty in obtaining special and costly tests to confirm
the diagnosis; 2) the physician may be self-conscious about seriously
entertaining a remote and unusual diagnosis, and gaining a reputa-
tion for being esoteric; 3) the physician might fear that he or she will
be seen as unrealistic and wasteful of resources; 4) the physician
may have underestimated the base-rate for the diagnosis; 5) the ED
underconfident; 7) team members may exert coercive pressure to

Synonyms/
Allonyms
Lack of courage
of convictions

Failed
Heuristic/
treat

TABLE 4. Catalogue of Failed Heuristics, Biases, and Cognitive Dispositions to Respond (CDRs) with Descriptors, Consequences, and Strategies

to Avoid Them (cont.)

CDR/Bias
Zebra re-
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Heuristics

TOP-DOWN PROCESSING
Knowledge-based
Conceptually-driven
Goal-directed
Working-forward
Hypothesis-generating

Biases

Beliefs

Expectations

Motives

Dispositions to respond
Priming effects

'y

CLINICAL DECISION
PROBLEM MAKING

il

BOTTOM-UP PROCESSING
Data-driven
Causation-seeking
Forward-chaining

Figure 2. Cognitive influences on Top-down and Boftfom-up processing in clinical decision making.

HEURISTICS

Of the various strategic approaches to problem
solving and decision making, the use of heuristics
is one of the most interesting, yet challenging, for
emergency medicine. The cognitive revolution,
which took place in the last quarter of the 20th cen-
tury, stimulated extensive research that, eventually,
gave rise to an empiric theory underlying heuristics
and biases. The heuristic method of learning refers
to a system in which learners are encouraged to
explore, investigate, and discover things for them-
selves. It results in experiential learning and the de-
velopment of “rules learned on the job.” Thus, car-
penters developed “rules of thumb” to provide a
crude estimate of the length of an object when a
ruler might not be immediately at hand. Clearly,
the method is less precise but it is practical, faster,
and adequate for the majority of cases.'® Heuristics,
then, provide short cuts in problem solving and
clinical decision making, which, for the majority of
cases, work well. When they succeed, we describe
them as economical, resourceful, and effective, and
when they fail, we refer to them as cognitive biases.
A number of heuristics have been described, esti-
mated to be in the order of “about two dozen.”"
There is much anecdotal evidence for their use in
emergency medicine.

COGNITIVE DISPOSITION TO RESPOND
(CDR)

Failed heuristics are often seen as biases and la-
beled as cognitive errors. “Bias” often simply
means that someone has an inclination to respond
in a particular fashion, but common usage may
carry negative connotations, occasionally of preju-
dice. It might be appropriate, instead, to refer to a

bias as a cognitive disposition to respond (CDR),
which, although more cumbersome, might encour-
age a more objective search for the etiology of bi-
ases. Heuristics and CDRs are on a dimension of
consciousness from deliberate at the heuristic end
to preconscious, or an incomplete awareness, at the
CDR end. Using this new term may promote a
more analytic and causal approach in the explana-
tion of flawed reasoning. It should be emphasized
that the CDR, itself, is neither a failing nor an error;
it is only when CDRs result in an adverse outcome
that they become cognitive errors. Interestingly, vir-
tually every cognitive error is judged preventable
in hindsight. Importantly, cognitive error underlies
delayed or missed diagnoses, a frequent cause of
medical error” and, perhaps, the most costly of all
medical errors. They are particularly common in
family practice, internal medicine, and emergency
medicine.”® Studies of diagnostic errors in pa-
tients admitted from the ED have found wide
ranges of rates from less than 1% to 12%.% These
studies did not include data on patients who were
not admitted, who comprise the majority of pa-
tients seen in the ED. It would be expected that
diagnostic error would be particularly prevalent in
the ED for all the reasons enumerated above, and
especially because speed and economy of thought
are at a premium.' Thus, there should be consid-
erable incentive to understand the use of heuristics
and CDRs in emergency medicine.

CATALOGUE OF FAILED HEURISTICS,
BIASES, AND CDRs

Previously, no catalogue of heuristics, biases, and
CDRs existed. An effort is made here to describe
those that may lead to error. Thirty are listed in
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alphabetical order in Table 3, and their general
properties and characteristics are described in Table
4. Many of them have been well researched in the
cognitive psychology literature, but there are rela-
tively few studies investigating their application in
medicine. The catalogue not only gives a compre-
hensive list of heuristics and CDRs, but also estab-
lishes the basis of a language or a lexicon through
which we can more readily describe our cognitive
errors. Such a language provides a convenient
short-hand description of what we are thinking
and, importantly, may also allow us to control the
ways in which we think.

COGNITIVE DE-BIASING

The increasing use of clinical decision rules, as well
as other aids that reduce uncertainty and cognitive
load, e.g., computerized clinical decision support,
will improve certain aspects of clinical decision
making, but much flesh-and-blood clinical decision
making will remain and there will always be a
place for intuition and clinical acumen. Thus, we
need to know whether we can make clinicians bet-
ter decision makers without simply waiting for the
improved judgment that comes with the benefit of
accumulated experience. There seems to be a strong
belief, evidenced by the classic work of Kassirer
and Kopelman,' that learning “clinical cognition”
and de-biasing is possible in medicine. There have
been challenges to the notion that cognitive bias
can be overcome."” Indeed, this may be a formida-
ble task, but experts and masters emerge by over-
coming weak cognitive tendencies, biases, and
flawed heuristics. One uniquely distinguishing
characteristic of those who make high-quality de-
cisions is that they can largely free themselves from
the common pitfalls to which novices are vulnera-
ble. A rite of passage in all disciplines of medicine
is learning about clinical pitfalls that have been
identified by the discipline’s experts. This is a form
of de-biasing, saying in effect: “Here is a typical
error that will be made, and here is how to avoid
it.” In nonmedical settings convincing arguments
have been made for overcoming the major cogni-
tive biases,” and there is research evidence, too,
that judgments can be improved by de-biasing pro-
cedures.” Also, the educational principle of meta-
cognition, by which clinicians could be trained to
observe their own thinking,' would appear to have
considerable potential for cognitive de-biasing.
Overall, there appears to be considerable promise
for cognitive de-biasing. The challenge lies in find-
ing effective and imaginative ways to accomplish it
for physicians in training, and in practice.

Croskerry ¢ QUALITY IN CLINICAL DECISION MAKING

CONCLUSIONS

The overall argument presented here is that the fail-
ure to explain human performance in terms of sta-
tistics and probability theory, our “imperfect ration-
ality,” and Reason’s concern for the failure of the
formalized ideal to match cognitive reality,” can be
explained by judgmental heuristics and biases. It is
clear that many decisions in the ED are not based
on the formal, mathematical, statistical approach
described by expected utility theories. Instead, the
ways that emergency physicians choose between
alternatives are more likely driven by the types of
processes described here. Error arising from deci-
sion making can be accounted for by one or more
of these biases, or cognitive dispositions to respond
in a particular way. It is relatively easy, in hind-
sight, to explain most, if not all, of cognitive error
within this framework. These cognitive failings are
not unique to physicians—they are exhibited in all
occupations.

A better knowledge of the mechanisms underly-
ing each of the heuristics, biases, cognitive tenden-
cies, and errors described here allows most of poor
decision making in the ED to be explained. Many
of these errors occur under conditions of uncer-
tainty—often at early stages in the decision-making
process, when entropy is at its highest, and when
flesh-and-blood decision making predominates. In
contrast, when we have clear, unambiguous data,
such as that which emerges from formal decision
making, then fewer mistakes occur. Some of the
CDRs described here, however, stop us from get-
ting from the flesh-and-blood decision-making
level to the formal decision level. Many of these
errors will be exacerbated under conditions of
stress—when decision density is particularly high,
when physicians are fatigued or suffering the ef-
fects of dysynchronicity, or when systemic pres-
sure exists such as occurs under conditions of
RACQITO (resource availability—continuous qual-
ity improvement trade-off'). Detection and recog-
nition of these cognitive phenomena are a first step
in achieving cognitive de-biasing, and will go some
way toward the improvement and refinement of
clinical decision making in the emergency depart-
ment.

The valuable input of Calla Farn on an earlier version of the
manuscript, and the administrative support of Sherri Lamont
at the Dartmouth General Hospital, is gratefully acknowledged.
The work of Donald Redelmeier at the University of Toronto,
and his colleagues, deserves special mention for the impact it
has made on clinical decision making in medicine, and the no-
tion that these psychological constructs are an integral part of
physicians’ cognitive behavior.
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