FRASER HEALTH DEPARTMENT OF EMERGENCY MEDICINE
A GUIDE TO ENHANCING MORBIDITY AND MORTALITY ROUNDS
GOALS OF MORBIDITY AND MORTALITY ROUNDS
i
i
i
i

Discuss cases of actual or potential adverse outcomes
Forum for discussion of patient safety incidents
Improve patient care by sharing, examining and learning from collective experiences
Identify where improvements are possible (identify gaps in quality contributing to patient safety
incident)
i Create an action plan for recommendations where applicable
i Progress towards a culture which values patient safety and continuous quality improvement

SOURCES OF CASES FOR ROUNDS
i Cases brought forward by group members
i PSLS events
i Trigger tools
o 72 hour returns
o Deaths in ED
o Deaths in hospital within 30 days of admission

GUIDELINES FOR COMPLETING ROUNDS
i
i
i
i
i
i
i
i

Four cases should be completed every quarter at each site
Rounds are a learning opportunity, no blame should be placed on individuals
Protect patient privacy – no initials, or dates in presentation
Protect staff privacy – no names, do not show a copy of the chart as others may recognize the
writing
Consider having a rotating schedule of responsibility for presenting rounds – each group member
should have the opportunity to present
It is appropriate to invite other parties to rounds including residents, consultants and nurses
Ensure that physicians involved in the case are notified confidentially in advance of rounds
Morbidity and Mortality Rounds are confidential and protected by Section 51 of the Evidence Act
which protects opinions expressed during patient safety rounds from being subpoenaed

CRITERIA FOR CASE SELECTION
Cases should have all three of the following
1. Adverse outcome
a) death, disability, harm or injury
b) near miss (potential harm avoided)
2. Preventable
3. Lessons to be learned about cognitive biases or system issues (see Appendix 1 for a list of
potential cognitive biases and system issues)

MAKING RECOMMENDATIONS
i The ultimate goal of patient safety rounds is to implement concrete recommendations to prevent
similar events from occurring. Consider the following options when making recommendations
a) Potential cognitive debiasing strategies (see Appendix 3 for relevant BMJ articles)
b) Education
c) Changes to the system – these will have the greatest impact

WHAT TO DO AFTER ROUNDS
i

Complete the Morbidity and Mortality Rounds Template (see Appendix 2 or fillable PDF
document “DEM Morbidity and Mortality Template) and submit to the Regional Medical
Director of Emergency Medicine (Neil.Barclay@fraserhealth.ca) or their administrative assistant
and Quality Consultant (Shauna.Scotland@fraserhealth.ca)
i Site M&M will be presented at the Regional Department of Emergency Medicine Quality
meeting which affords local rounds Section 51

APPENDIX 1 – CONTRIBUTORS TO PATIENT SAFETY EVENTS

COGNITIVE BIASES POTENTIALLY PRESENT IN PATIENT SAFETY EVENTS
Error of overattachment to a particular diagnosis
Anchoring

The tendency to fixate on specific features of a presentation too early in the
diagnostic process and subsequent failure to adjust

Confirmation bias

The tendency to look for confirming evidence to support the hypothesis, rather
than to look for disconfirming evidence to refute it

Premature closure

Accepting a diagnosis before it has been fully verified

Error due to failure to consider alternative diagnoses
Multiple alternatives bias

Irrational inertia against optimizing choice among competing alternatives

Representativeness restraint

Restraint from considering a particular diagnosis for a patient because the
presentation is not sufficiently representative of the class

Search satisficing

The tendency to call off a search once something is found and not considering
additional findings or diagnoses

Sutton’s slip

Fixation on the most obvious answer or interpretation

Unpacking principle

Being influenced by the way in which the facts are presented

Diagnosis momentum

The tendency for a particular diagnosis to become established in spite of other
evidence

Framing effect

A decision being influenced by the way in which the scenario is presented or
‘‘framed’’

Ascertainment effect

When thinking is preshaped by expectations

Errors in prevalence perception or estimation
Availability bias

The tendency for things to be judged more frequently if they come readily
to mind

Base-rate neglect

Failing to adequately take into account the prevalence of a particular disease

Gambler’s fallacy

The belief that a sequence of similar diagnoses will reverse (belief that
the same thing won’t happen again)

Hindsight bias

Once the outcome is known, an underestimation (illusion of failure) or
overestimation (illusion of control) of the calibration of the original
decision

Playing the odds

Deciding that a patient does not have a particular disease on the basis of a
likelihood judgment (frequency gambling)

Posterior probability error

Having a judgment unduly influenced by what is known to have been the
case before

Order effects

Focusing on information given at the beginning or end of a history, to the
neglect of the ‘‘stuff in the middle’’

Errors involving patient characteristics or presentation context
Fundamental attribution
error

Attributing the blame for a circumstance or event to the patient’s personal
qualities rather than the situation

Gender bias

When the decision made is influenced unduly by the patient’s gender or
the gender of the decision maker

Psych out error

A variety of biases associated with the health care provider’s
perception of the psychiatric patient

Yin-yang out

Presumption that extensive prior investigation has ruled out any serious
diagnosis

Errors associated with physician affect or personality
Commission bias

Tendency toward action rather than inaction

Omission bias

Tendency toward inaction rather than action

Outcome bias

Choosing a course of action according to a desired outcome;
avoiding possibilities that would suggest an undesired outcome

Visceral bias

Making decisions influenced by personal (positive or negative) feelings
toward patients (affective bias)

Overconfidence,
underconfidence bias

Being overconfident in (more likely) or underconfident in the efficacy of
decisions that we make

Belief bias

The tendency to accept only things that fit in with our belief systems

Ego bias

In this context, a systematic overestimation of the prognosis for one’s own
patients

Sunk costs

Unwillingness to give up a diagnosis in which we have invested considerable
effort

Zebra retreat

Reticence to pursue a rare diagnosis for a variety of reasons

From: Campbell SG, Croskerry P, Bond WF. Profiles in patient safety: a “perfect storm” in the emergency department.
AcadEmerg Med. 2007; 14:743-749.

SYSTEM ISSUES POTENTIALLY PRESENT IN PATIENT SAFETY EVENTS
System issue

Examples

Patient factors

Communication barriers (due to critical illness, intoxication, language),
behaviors eliciting bias

Skill set factors

Procedural complications or errors in interpretation

Task based errors

Failure of routine behaviours – may be reflective of work overload

Personal impairment

Fatigue, illness, emotional distress

Teamwork failure

Communication breakdown

Local environment
contributors

Staffing, equipment, lack of guidelines

Hospital wide
contributors

Consultants, lack of access to inpatient beds

Hospital administration Budget constraints, policies and guidelines
contributors
External contributors

Public health campaigns

APPENDIX 2 – DEPARTMENT OF EMERGENCY MEDICINE M&M TEMPLATE
Date of rounds_________________________________________________________________
Site___________________________________________________________________________
Potential sources of cases for review are
x

Patient Care and Quality Office (PCQO)

x

Patient Safety Learning System (PSLS)

x

Trigger tools (72 hour returns, Deaths in ED and hospital)

x

Other

Cases with important learnings or potential for regional recommendations should be presented at
the Regional Department of Emergency Medicine Quality Meeting
Not all cases discussed at patient safety rounds will result in recommendations
See Appendix for examples of cognitive biases and system issues
A minimum of 4 cases should be reviewed by each site quarterly
Return completed In Camera Minutes to Department of Emergency Medicine Administrative
assistant or Dr. Neil Barclay (neil.barclay@fraserhealth.ca)
Example

Source of Case PCQO complaint
Case / Event
Example: 87 year old male presented to ED after fall. Workup including plain x-rays of cervical spine
was negative. Patient returned the next day with persistent neck pain. CT of the neck revealed C5
fracture
Cognitive biases or system issues identified
Example: Local environment system issue - CT scan has limited hours of availability overnight
Recommendations
Example: Consider CT scan of the cervical spine instead of plain x-ray in high risk patient populations
Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No) Yes

1

Source of Case
Case / Event

Cognitive biases or system issues identified

Recommendations

Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No)

2

Source of Case
Case / Event

Cognitive biases or system issues identified

Recommendations

Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No)

3

Source of Case
Case / Event

Cognitive biases or system issues identified

Recommendations

Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No)

4

Source of Case
Case / Event

Cognitive biases or system issues identified

Recommendations

Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No)

5

Source of Case
Case / Event

Cognitive biases or system issues identified

Recommendations

Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No)

6

Source of Case
Case / Event

Cognitive biases or system issues identified

Recommendations

Present at Regional Department of Emergency Medicine Quality Meeting (Yes or No)
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ABSTRACT
Numerous studies have shown that diagnostic
failure depends upon a variety of factors.
Psychological factors are fundamental in
influencing the cognitive performance of the
decision maker. In this first of two papers, we
discuss the basics of reasoning and the Dual
Process Theory (DPT) of decision making. The
general properties of the DPT model, as it applies
to diagnostic reasoning, are reviewed. A variety
of cognitive and affective biases are known to
compromise the decision-making process. They
mostly appear to originate in the fast intuitive
processes of Type 1 that dominate (or drive)
decision making. Type 1 processes work well
most of the time but they may open the door for
biases. Removing or at least mitigating these
biases would appear to be an important goal.
We will also review the origins of biases. The
consensus is that there are two major sources:
innate, hard-wired biases that developed in our
evolutionary past, and acquired biases
established in the course of development and
within our working environments. Both are
associated with abbreviated decision making in
the form of heuristics. Other work suggests that
ambient and contextual factors may create high
risk situations that dispose decision makers to
particular biases. Fatigue, sleep deprivation and
cognitive overload appear to be important
determinants. The theoretical basis of several
approaches towards debiasing is then discussed.
All share a common feature that involves a
deliberate decoupling from Type 1 intuitive
processing and moving to Type 2 analytical
processing so that eventually unexamined
intuitive judgments can be submitted to
verification. This decoupling step appears to be
the critical feature of cognitive and affective
debiasing.

INTRODUCTION
Clinical decision making is a complex
process. Clinical decisions about patient’s
diagnoses are made in one of two modes:
either intuitive or analytical, also referred
to, respectively as Type 1 and Type 2 processes. The former are more commonly

used. They are fast, usually effective, but
also more likely to fail. As they are largely
unconscious, mistakes—when they occur
—are seldom corrected.1–3 In contrast,
Type 2 processes are fairly reliable, safe
and effective, but slow and resource intensive. The intuitive mode of decision
making is characterised by heuristics—
short-cuts, abbreviated ways of thinking,
maxims, ‘seen this many times before’,
ways of thinking. Heuristics represent an
adaptive mechanism that saves us time
and effort while making daily decisions.
Indeed, it is a rule of thumb among cognitive psychologists that we spend about
95% of our time in the intuitive mode.4
We perform many of our daily activities
through serial associations—one event
automatically triggers the next with few
events of deliberate, focused, analytical
thinking. We have a prevailing disposition
to use heuristics, and while they work
well most of the time, they are vulnerable
to error. Our systematic errors are termed
biases,3 and there are many of them—
over a hundred cognitive biases5 and
approximately one dozen or so affective
biases (ways in which our feelings influence our judgment).6 Bias is inherent in
human judgment, and physicians are, of
course, also subject to them.
Indeed, one of the principal factors
underlying diagnostic error is bias.7–9
Post hoc analyses of diagnostic errors10 11
have in fact suggested that flaws in clinical reasoning rather than lack of knowledge underlie cognitive diagnostic errors,
and there is some experimental evidence
that, at least when problems are complex,
errors were associated with intuitive judgments and could be repaired by analytical
reasoning.12–14 Moreover, a few experimental studies have supported the claim
that bias may misdirect diagnostic reasoning, thus leading to errors.15 16 While the
evidence for the role of bias in medical
diagnostic error is still scarce, research
findings in other domains1 3 is sufficient
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Cognitive debiasing 1: origins of
bias and theory of debiasing

Narrative review

Box 1 Example of biased decision making leading
to diagnostic failure: case 1
A 55-year-old man presents to a walk-in clinic towards
the end of the evening. It has been a busy day for the
clinic and they are about to close. His chief complaint is
constipation. He has not had a bowel movement in
4 days, which is unusual for him. He complains of pain
in his lower back and lower abdomen and also some tingling in his legs. He thinks that he will feel better with a
laxative because what he has tried so far has not
worked. He was briefly examined by the physician who
did not find anything remarkable on his abdominal
examination. There was some mild suprapubic tenderness, which was attributed to the patient’s need to
urinate. Bowel sounds were good, his abdomen was soft
and there were no masses or organomegaly. The physician prescribed a stronger laxative and advised the
patient to contact his family doctor for further follow-up.
During the night, the patient was unable to urinate
and went to the emergency department. On examination,
his lower abdomen appeared distended and he was
found to have a residual volume of 1200cc on catheterisation. His rectum was markedly distended with soft
stool that required disimpaction. He recalled straining his
lower back lifting about 4 days earlier. The emergency
physician suspected cauda equina syndrome and this was
confirmed on MRI. He was taken immediately to the
operating room for surgical decompression. He did well
postoperatively and regained full bladder control.
Comment: The patient was initially misdiagnosed and
might have suffered permanent loss of bladder function
requiring lifelong catheterisation. The principle biases for
the physician who saw him in the clinic were framing,
search satisficing and premature diagnostic closure.
These may have led to the incomplete history-taking, an
incomplete physical exam, failure to consider symptoms
that appeared discordant with constipation (back pain,
leg paresthesias) and to consider other diagnoses.
Fatigue may have been a contributing factor; it is known
to increase the likelihood of defaulting to System 1 and
vulnerability to bias (for a description of particular cognitive biases, see ref. 7 17 18).
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such as functional MRI (fMRI) can be experimentally
employed.
In this first paper, we discuss how biases are generated, and situations that make physicians more vulnerable to bias. Building upon dual process theories
(DPTs) of reasoning,1 3 we discuss the origins of

Box 2 Example of biased decision making leading
to diagnostic failure: case 2
A mildly obese, 19-year-old woman is admitted to a psychiatric hospital for stabilisation and investigation. She
has suffered depressive symptoms accompanied by
marked anxiety. Over the last week she has had bouts of
rapid breathing which have been attributed to her
anxiety. However, she has also exhibited mild symptoms
of a respiratory infection and the psychiatry resident
transfers her to a nearby emergency department (ED) of
a tertiary care hospital to ‘rule out pneumonia’. She is on
no medications other than birth control pills. At triage,
she is noted to have an elevated heart rate and respiratory rate. She is uncomfortable, anxious and impatient,
and does not want to be in the ED. She is noted to be
‘difficult’ with the nurses.
After several hours she is seen by an emergency medicine resident who finds her very irritable but notes
nothing remarkable on her chest or cardiac examination.
However, to ensure that pneumonia is ruled out he
orders a chest X-ray. He reviews the patient with his
attending noting that the patient is anxious to return to
the psychiatric facility and is only at the ED ‘because she
was told to come’. He expresses his view that her symptoms are attributable to her anxiety and that she does
not have pneumonia. Nevertheless, he asks the attending
to review the chest X-ray to ensure he has not missing
something. The attending confirmed that there was no
evidence of pneumonia and agreed with the resident
that the patient could be returned to the psychiatric
hospital.
While awaiting transfer back to the psychiatric hospital
the patient requests permission on several occasions to
go outside for a cigarette and is allowed to do so. Later,
on the sidewalk outside the ED, the patient has a cardiac
arrest. She is immediately brought back into the ED but
could not be resuscitated. At autopsy, massive pulmonary
saddle emboli are found as well as multiple small emboli
scattered throughout both lungs.
Comment: The patient died following a diagnostic
failure. Various cognitive and affective biases are evident.
The principle ones are framing, diagnostic momentum,
premature diagnostic closure and psych-out error7 (see
ref. 7 for a description of the biases). The patient’s
demeanour towards staff and the resident may have
engendered some negative antipathy which may have
further compromised decision making.
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to justify concerns with the potential adverse influence of bias on diagnostic reasoning. Two clinical
examples of biased decision making leading to diagnostic failure are given in Case 1 and Case 2, displayed, respectively, in boxes 1 and 2. From the case
descriptions, the mode of decision making the physician was relying upon cannot be determined. This is
indeed a limitation of studies on diagnostic reasoning,
which only have indirect evidence or post hoc inference of reasoning processes, at least until other tools

Narrative review
ambient conditions, either by improving conditions in
the decision making environment, or by changing the
threshold for detection of bias and initiating debiasing
strategies?
THE ORIGINS OF COGNITIVE BIASES
There appear to be a prevailing assumption that biases
are all created equal, that all are difficult to overcome
and that some common debiasing strategy might
work. However, as Larrick points out, many biases
have multiple determinants, and it is unlikely that
there is a ‘one-to-one mapping of causes to bias or of
bias to cure’20; neither is it likely that one-shot debiasing interventions will be effective.21 From DPT and
other work of cognitive psychologists we know that,
although biases can occur in both types of processes,
most biases are associated with heuristics and typically
are Type 1 (intuitive) processes. Other theories of reasoning exist, but DPT has become prevalent, gaining
increasing support including from functional MRI
studies.22 DPT has been used as a template for the
diagnostic process (figure 1).23
In the figure, the intuitive system is schematised as
Type 1 processes and the analytic system by Type 2
processes. There are eight major features of the
model:
1. Type 1 processing is fast, autonomous, and where we
spend most of our time. It usually works well, but as it
occurs largely unconsciously and uses heuristics heavily,
unexamined decision making in the intuitive mode is
more prone to biases.
2. Type 2 processing is slower, deliberate, rule-based and
takes places under conscious control, which may prevent
mistakes.
3. The predictable deviations from rationality that eventually lead to errors tend to occur more frequently in the
Type 1 processes, in line with findings of dual-process
researchers in other domains.24–26
4. Repetitive processing using Type 2 processes may allow
processing in Type 1. This is the basis of skill acquisition.
5. Biases that negatively affect judgments, often unconsciously, can be overridden by an explicit effort at

Figure 1 Dual process model for decision making. From: Croskerry23 (T is the toggle function, which means that the decision maker
is able to move forth and back between Type 1 and Type 2 processes).
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biases, and the theoretical basis of how cognitive
debiasing actually works. In the second paper, we
summarise the known strategies for cognitive debiasing that have been proposed to counteract different
types of biases.
Biases are ‘predictable deviations from rationality’.19
Many biases that diagnosticians have can possibly be
recognised and corrected. Essentially, this is the
process that underlies learning and refining of clinical
behaviour. We may have acquired an inappropriate
response to a particular situation that, in turn, leads
to a maladaptive habit. Through feedback, however,
or other processes, some insight or revelation occurs
and we are able to change our thinking to achieve a
more successful outcome. The basic premise is that if
we can effectively debias our thinking, from innate
and learned biases, we will be better thinkers and
more accurate diagnosticians.
Clinical decision making is a complex process.
Besides the overall vulnerability of the human mind
towards biases in decision making, it is generally
appreciated that the quality of decision making is also
influenced by ambient conditions: prevailing conditions in the immediate environment—context, team
factors, patient factors, resource limitations, physical
plant design and ergonomic factors. Individual factors
such as affective state, general fatigue, cognitive load,
decision fatigue, interruptions and distractions, sleep
deprivation and sleep-debt, are influential too. Other
individual factors such as personality, intelligence,
rationality, gender and other variables also impact
decision making. Since our judgments are so vulnerable to biases and so many different factors affect
decision making, the challenge of developing clinical
decision makers who consistently make optimal and
reliable decisions appears daunting. Two questions
need to be answered: can we improve our performance by using cognitive debiasing to repair incorrect
judgments made under the influence of bias? This
means appropriately alerting the analytical mode to
situations in which a bias might arise so that it can be
detected and a debiasing intervention applied.
Second, can we mitigate the impact of adverse

Narrative review

These operating characteristics have been described
in more detail elsewhere.22 23 27 The model does not
imply that one single reasoning mode accounts for a
diagnostic decision or that a particular mode is always
preferable over the other one. Current thinking is that
making diagnoses usually involves some interactive
combination of intuitive and analytical processing in
different degrees.28 And whereas in some circumstances a high degree of System 1 processing may
work well or be even lifesaving, such as in imminent
life-threatening conditions, in others a high degree of
reflection (System 2) may be required. Optimal diagnostic reasoning would appear to be a blend of the
two reasoning modes in appropriate doses.22 Further,
not all biases originate in Type 1 processing, but when
a bias does occur it can only be dealt with by activating Type 2 processing. Thus, a good balance of Type 1
and Type 2 processes is required for a well-calibrated
performance.
Importantly, the intuitive processes are multiple and
varied. Stanovich29 has recently categorised these
‘autonomous’ Type 1 processes according to their
origins, and describes four main groups (figure 2).
1. Processes that are hard-wired. These were naturally
selected (in the Darwinian sense) in our evolutionary
past for their adaptation value. Examples of such ‘innate’
heuristics that may induce biases are: the metaheuristics
(anchoring and adjustment, representativeness, availability), search satisficing, overconfidence and others.
2. Processes that are regulated by our emotions. These too
may be evolved adaptations (hard-wired) and are
grouped into six major categories: happiness, sadness,
fear, surprise, anger and disgust.30 Fear of snakes, for

example, is universally present in all cultures. Or they
may be socially constructed (acquired, learned), or combinations of the two—hard-wired modified by learning
for example, visceral reactions against particular types of
patients.31
3. Processes that become firmly embedded in our cognitive
and behavioural repertoires through overlearning. These
might include explicit cultural and social habits, but also
those associated with specific knowledge domains. An
example of a bias acquired through repetitive exposures
might be a ‘frequent flyer’ in a family doctor’s office or
in the emergency department where the bias may be the
expectation that no significant new diagnosis will be
found.
4. Processes that have developed through implicit learning.
It is well recognised that we learn in two fundamental
ways. First, through deliberate explicit learning such as
occurs in school and in formal training, and second,
through implicit learning which is without intent or conscious awareness. Such learning plays an important role
in our skills, perceptions, attitudes and overall behaviour.
Implicit learning allows us to detect and appreciate incidental covariance and complex relationships between
things in the environment without necessarily being able
to articulate that understanding. Thus, some biases may
be acquired unconsciously. Medical students and residents might subtly acquire particular biases by simply
spending time in environments where others have these
biases, even though the bias is never deliberately articulated or overtly expressed to them that is, the hidden
curriculum. Examples might be the acquisition of biases
towards age, socioeconomic status, gender, race, patients
with psychiatric comorbidity, obesity and others.

Although Type 1 processes appear the most vulnerable to bias and suboptimal decision making, they are
not the only source of impaired judgment. Cognitive
error may also arise through biases that have become
established through inferior strategies or imperfect
decision rules. Arkes points out that error due to
biases also occurs with Type 2 processes,32 that is,
even though the decision maker may be deliberately

Figure 2 Origins of biases in Type I processes. This is a modified section of the dual process model of diagnosis expanding upon
the origins of Type 1 processes (based on Stanovich).27
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reasoning. Type 2 processes can perform an executive
override function—which is key to debiasing.
6. Excessive reliance on Type 1 processes can override Type
2, preventing reflection and leading to unexamined decisions—this works against debiasing.
7. The decision maker can toggle (T) back and forth between
the two systems—shown as broken line in figure 1.
8. The brain generally tries to default to Type 1 processing
whenever possible

Narrative review

Table 1

High-risk situations for biased reasoning

High-risk situation

Potential biases

1. Was this patient handed off to
me from a previous shift?
2. Was the diagnosis suggested to
me by the patient, nurse or
another physician?
3. Did I just accept the first
diagnosis that came to mind?
4. Did I consider other organ
systems besides the obvious
one?
5. Is this a patient I don’t like, or
like too much, for some reason?
6. Have I been interrupted or
distracted while evaluating this
patient?
7. Am I feeling fatigued right now?
8. Did I sleep poorly last night?
9. Am I cognitively overloaded or
overextended right now?
10. Am I stereotyping this patient?

Diagnosis momentum, framing
Premature closure, framing bias

Anchoring, availability, search
satisficing, premature closure
Anchoring, search satisficing,
premature closure
Affective bias
All biases

All biases
All biases
All biases

Representative bias, affective bias,
anchoring, fundamental attribution
error, psych out error
11. Have I effectively ruled out
Overconfidence, anchoring,
must-not-miss diagnoses?
confirmation bias
Adapted from Graber:34 General checklist for AHRQ project.
A description of specific biases can be found in Croskerry.7
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situations, we can adopt simple, protective forcing
rules whenever we are going to do something irreversible for example, by following the maxim ‘measure
twice, cut once’. In other domains, we have come to
know that it is a good idea to suppress belief and be
sceptical when we are offered deals that are too good
to be true such as the email notifying us we have just
won a large sum of money. Interestingly, increased
intelligence does not protect against such follies.29
Wilson and Brekke,35 in their extensive review, refer
to cognitive bias as ‘mental contamination’ and
debiasing as ‘mental correction’. They suggest an algorithmic approach, delineating a series of steps to avoid
bias (figure 3). Bazerman sees the key to debiasing is
first that some disequilibrium of the decision maker
needs to occur so that the individual wants to move
from a previously established response and change.36
This could come about by the individual simply being
informed of a potential bias, or that their past judgment has raised the possibility they might be biased,
or by developing insight into the adverse consequences of bias. This critical step may be more than
simply becoming aware of the existence of biases and
their causes; sometimes a vivid, perhaps emotionladen experience needs to occur to precipitate cognitive change. The next step involves learning how the
change will occur and what alternate strategies need
to be learned. Finally, the last step occurs when the
new approach is incorporated into the cognitive
make-up of the decision maker and (with maintenance) becomes part of their regular thinking behaviour. An algorithmic approach has also been proposed
by Stanovich and West,37 in which they further delineate characteristics of the decision maker needed
to inhibit bias. Importantly, the decision maker must
(1) be aware of the rules, procedures and strategies
(mindware)38 needed to overcome the bias, (2) have
the ability to detect the need for bias override, and
(3) be cognitively capable of decoupling from the bias.
Stanovich has examined the theoretical basis of

Figure 3 Successive steps in cognitive debiasing (adapted
from Wilson and Brekke).35 Green arrows=yes; Red arrows=no
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and analytically applying accepted strategies or rules,
they may be flawed. Thus, there may have been a
problem in the initial selection of a strategy which
may then underestimate or overestimate a diagnosis.
Of the two, it would seem preferable to always overestimate (as in the forcing strategy ‘rule out worst case
scenario’) so that important diagnoses do not get
missed; however this can sometimes be wasteful of
resources. Generally, suboptimal strategies get selected
when the stakes are not high.
Situation-dependent biases: An important question
is: are there situations in which biases are more likely?
Evidence suggests that certain conditions such as
fatigue, sleep deprivation and cognitive overload, predispose decision makers to using Type 1 processes.33 In
addition, specific clinical situations might increase vulnerability to specific biases. Some will set the physician
up for exposure to particular biases whereas others will
produce exposure to a wide range of biases. Some
common situations are described in table 1.
How does debiasing work? While debiasing is an
integral part of everyday living, some will do better
than others. Those who are successful learn the consequences of their actions and take steps to avoid falling
into the same thinking traps. Often this can be done
using forcing strategies or deliberately suppressing
impulsivity in certain situations. We can’t find our car
keys at a time when we are in a hurry, so many of us
learn the forcing strategy of always putting them in a
specific place as soon as we arrive home. In some
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debiasing in considerable depth.29 He proposes that a
critical feature of debiasing is the ability to suppress
automatic responses in the intuitive mode by decoupling from it. This is depicted in figure 1 as the executive override function. The decision maker must be
able to use situational cues to detect the need to override the heuristic response and sustain the inhibition
of the heuristic response while analysing alternative
solutions,37 and must have knowledge of these alternative solutions. These solutions must of course have
been learned and previously stored in memory as
mindware. Debiasing involves having the appropriate
knowledge of solutions and strategic rules to substitute for a heuristic response as well as the thinking
dispositions that are able to trigger overrides of Type
1 (heuristic) processing.
Caveats are abundant in medical training and at its
completion we are probably at our most cautious due to
lack of experience and high levels of uncertainty.
Experience subsequently accumulates but does not guarantee expertise. However, many clinicians will develop
their own debiasing strategies to avoid the predictable
pitfalls that they have experienced, or have learned
through the experience of others. Morbidity and mortality rounds may be a good opportunity for such vicarious
learning, provided that they are carefully and thoughtfully moderated. These rounds tend to inevitably remove
the presented case from its context and to make it
unduly salient in attendees’ minds, which may hinder
rather than improve future judgment.
Although a general pessimism appears to prevail
about the feasibility of cognitive debiasing,3 clearly
people can change their minds and behaviours for the
better. While evidence of debiasing in medicine is
lacking, shaping and otherwise modifying our behaviours, extinguishing old habits, and developing new
strategies and approaches are features of everyday life.
Overall, we are faced with the continual challenge of
debiasing our judgments throughout our careers. In
our second paper, we review a number of general and
specific strategies that have been grouped under the
rubric of cognitive debiasing.
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ABSTRACT
In a companion paper, we proposed that
cognitive debiasing is a skill essential in
developing sound clinical reasoning to mitigate
the incidence of diagnostic failure. We reviewed
the origins of cognitive biases and some
proposed mechanisms for how debiasing
processes might work. In this paper, we first
outline a general schema of how cognitive
change occurs and the constraints that may
apply. We review a variety of individual factors,
many of them biases themselves, which may be
impediments to change. We then examine the
major strategies that have been developed in the
social sciences and in medicine to achieve
cognitive and affective debiasing, including the
important concept of forcing functions. The
abundance and rich variety of approaches that
exist in the literature and in individual clinical
domains illustrate the difficulties inherent in
achieving cognitive change, and also the need
for such interventions. Ongoing cognitive
debiasing is arguably the most important feature
of the critical thinker and the well-calibrated
mind. We outline three groups of suggested
interventions going forward: educational
strategies, workplace strategies and forcing
functions. We stress the importance of ambient
and contextual influences on the quality of
individual decision making and the need to
address factors known to impair calibration of
the decision maker. We also emphasise the
importance of introducing these concepts and
corollary development of training in critical
thinking in the undergraduate level in medical
education.

INTRODUCTION
In the first of these two papers, we suggested that cognitive debiasing is an
essential skill in developing sound clinical
reasoning. We reviewed the origins of
innate and acquired cognitive biases and
some proposed mechanisms for how
debiasing processes might work.1 In this
paper, we first examine some barriers to
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debiasing and then review multiple strategies to address them.
Over the years, various strategies have
been adopted to deal with shortcomings
and failures in decision making. As early
as 1772, Ben Johnson outlined a ‘moral
algebra’ to improve his judgements and
avoid rash decisions.2 Proverbs, aphorisms, caveats, mnemonics, lists and many
other strategies have emerged that serve a
similar purpose. Investigations on their
effectiveness have not been so frequent
and, presently, cognitive debiasing is an
inexact science. Here, we offer a variety
of strategies from both behavioural
sciences and medicine that have been
developed in recent years, which vary
from experimental studies to simple
observations to opinions, with varying
levels of evidentiary support. Our
purpose has been to develop an inclusive
collection of strategies in a framework
for learners, researchers and educators
that will provide a practical scaffold for
the work ahead.
Cognitive debiasing involves changes
that rarely come about through a discrete,
single event but instead through a succession of stages—from a state of lack of
awareness of bias, to awareness, to the
ability to detect bias, to considering a
change, to deciding to change, then initiating strategies to accomplish change, and
finally, maintaining the change. These key
steps are outlined in figure 1,3 which may
help our understanding of how physicians might engage in debiasing. Several
caveats need to be applied to this model:
first, a clinician making a biased response
does not necessarily mean that the decision maker was unaware of correct
approaches to make decisions4; second,
for biases to be successfully addressed,
there needs to be such awareness as well
as the motivation for change; third, the
clinician needs to be aware of the direction in which the bias is taking him or
ii65
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Cognitive debiasing 2: impediments
to and strategies for change

Narrative review

Transtheoretical model of change.

her and its magnitude; and finally, even if the clinician
is aware of a potential for bias in a particular situation, he or she might still be unable to shake the conviction of his or her biased judgement.5
Many clinicians presently appear to be at the precontemplative level. They may be unaware of the
powerful influence of unconscious factors on their
reasoning, may not realise that cognitive and affective
biases can affect their decision making, and therefore,
see no reason to take any action to change their thinking. Introducing these ideas and raising awareness is a
prerequisite for debiasing. Sometimes a sentinel event
can catalyse the uptake of an important idea such as
the publication of Groopman’s book How Doctors
Think.6 Conventional forms of information exchange,
such as rounds, seminars, and morbidity and mortality
conferences, may provide opportunities to address
cognitive pitfalls within the context of engaging case
examples. At times, however, a single experience,
which can be shared in such moments, can change
thinking. This happens especially if the event is emotionally laden because we tend to be particularly influenced by emotionally arousing experiences.7 8 For
example, if a physician misdiagnoses a headache as
benign and the patient subsequently dies from a subarachnoid haemorrhage, the powerful impact of this
experience might produce long-standing changes in
the physician’s approach towards the diagnosis of
patients presenting with headache.
Increasing physicians’ awareness of the need for
debiasing does not guarantee, however, that debiasing
actually occurs. Indeed, since Fischoff ’s pioneering
work,9 a general mood of gloom and doom towards
cognitive debiasing in the psychology and medical literature seems to have prevailed5 10; it is accepted to
be a difficult but not an impossible task. A variety of
factors may explain the intractability of cognitive bias
and why it is so difficult to change. In addition to
lack of awareness of the impact of bias in clinical reasoning, clinicians’ overconfidence in their own judgements may be one of the most powerful factors
ii66

STRATEGIES FOR COGNITIVE DEBIASING
In the first of these combined papers, we suggested that
debiasing would require a physician to detect the need
to override the initial intuitive responses to a problem in
order to engage in analytical processes to restructure
reasoning and find alternative solutions. The extent to
which a physician tends to engage—and succeed—in
debiasing depends not only on his/her prior knowledge
and experiences but also on thinking dispositions. Some
of the strategies described aim at making physicians
aware of the risk of biases, intervening during the contemplation and preparation steps to enhance their
ability to detect the need for debiasing in the future; we
have grouped these under ‘educational strategies’ in
table 1. While educational strategies aim mostly to
enhance physicians’ ability to debiasing in the future,
other strategies may be implemented by the physician at
the time of problem-solving, while reasoning about the
problem at hand. These strategies have been grouped
under ‘workplace strategies’ in table 1 and include both
strategies that depend basically on physicians’ cognitive
processes and those that require interventions in the settings of practice. Whereas some of these strategies have
been evaluated and some empirical evidence exists that
supports their use, others are supported mostly by
research in other domains; still others have a longstanding tradition in clinical practice but have not
usually been subjected to formal investigation.
In table 2, we describe a number of strategies that are
collectively referred to as ‘forcing functions’. The
Croskerry P, et al. BMJ Qual Saf 2013;22:ii65–ii72. doi:10.1136/bmjqs-2012-001713
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Figure 1

preventing debiasing.11 Even those physicians who are
aware of the potential impact of biases on clinical
judgement may not believe that they are vulnerable to
them. Moreover, it is a human tendency to bolster
existent beliefs rather than searching for new
approaches, and it is easier to stay with the status quo
rather than make efforts to learn new approaches and
change current practice. Physicians are not immune to
these tendencies. Finally, the invariably abstract, arid
form of the discussions of cognitive processes contributes to these impediments: they typically lack the
vividness and concrete nature of clinical disease presentations that are more appealing to clinicians.
This becomes even more challenging if one considers
that biases tend to act unconsciously. A general
problem with debiasing, as Horton notes, is that ‘the
same kinds of biases that distort our thinking in
general also distort our thinking about the biases themselves’.8 Indeed, many biases are applied unconsciously, and if physicians are unaware of them, they
will have difficulty recognising the need for debiasing.
Clinicians themselves may be just as vulnerable as their
patients to a number of psychological factors that
might compromise decision making.12 13 Nevertheless,
the topic has attracted considerable interest and effort,
reflecting a widespread perception of the need for
solutions to the vulnerability of human reasoning.14

Simulation may be a venue for teaching about, identifying and remediating
cognitive errors31

Simulation training
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Seeking others’ opinions in complex situations may be of value. Crowd wisdom, at
times, is greater than an individual decision maker46

When people know their decisions will be scrutinised and they are accountable,
their performance may improve

Group decision strategy

Personal accountability

Recalibration

Be more sceptical

Accuracy suffers when diagnoses are made too early and improves with slowing
down
A tendency in human thinking is to believe rather than disbelieve. Type 1
processing occurs by viewing something as more predictable and coherent than is
really the case10 44
When the decision maker anticipates additional risks, recalibration may reduce error

Slowing down strategies

Metacognition, decoupling,
reflection, mindfulness

Virtually all decision making involves some degree of affective influence. Many
affective biases are hard-wired. Decision makers often are unaware of the affective
influences on decision making38 39
A deliberate disengagement or decoupling from intuitive judgements and
engagement in analytical processes to verify initial impressions1

Affective debiasing

43

Continued

▸ Participants who knew they would be justifying their responses performed better than
participants who thought that their responses were anonymous48

▸ Group rationality exceeded individual rationality in studies with experimental games in
other domains47

▸ When bias is anticipated, (eg, medical comorbidities in psychiatric patients),45 the
decision maker may recalibrate

▸ No published examples

▸ A planned time-out in the operating room42

▸ Deliberately reflecting upon initial diagnoses led to better diagnoses in difficult cases40
and counteracted availability bias41

▸ Overview of affective biases and recommendations for debiasing are available20

▸ Traditionally, data acquisition has been pursued by establishing a differential diagnosis
list, and more recently by employing a differential diagnosis checklist tool37

by ensuring

Forcing deliberate data acquisition may avoid ‘spot diagnoses’
that less obvious symptoms are considered

Structured data acquisition
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▸ The greater the number of attributes of a problem that can be identified, the greater the
likelihood of selecting the best alternative34

▸ Residents experienced a simulation involving a difficult diagnosis with a cognitive error
trap32

▸ Decision monitoring software of virtual slide cases detected cognitive biases according to
preset criteria30

Heuristics and biases often arise in the context of insufficient information.
Diagnostic accuracy is related to thoroughness of cue acquisition33

Workplace
Get more information

Computer-based systems can be used to construct a learner’s profile of decision
making and provide feedback on specific biases and strategies to mitigate them

Cognitive tutoring systems

▸ People trained in inferential rules committed fewer base rate errors27 28
▸ Combining a non-analytical with an analytical approach in reading ECGs improved
diagnostic accuracy29

▸ A ‘consider-the-opposite’ procedure marginally reduced anchoring in judgements of
personality traits25
▸ Cognitive forcing strategies to counteract cognitive bias showed minor effects26

A key recommendation is to teach about cognitive and affective biases and develop
specific tools to test for them22–24 and for debiasing

Teaching specific skills may mitigate particular biases by providing basic knowledge
leading to greater insight

▸ Educational curricula covering theories of decision making, major cognitive and affective
biases and their application to diagnostic reasoning19–21

Examples

Achieving improved diagnostic reasoning requires an understanding of cognitive
theories about decision making and the impact of cognitive biases15–18

Comment

Specific educational
interventions

Educational
training on theories of
reasoning and medical
decision making
Bias inoculation

Strategy

Table 1 Educational and workplace strategies for cognitive debiasing

Narrative review

Support systems have been developed for clinical use54
Decision support systems

▸ A reminder system reduced diagnostic errors of omission and improved diagnostic quality
score55

▸ A graphic outlining paediatric respiratory virus prevalence provided immediate and
accurate estimates of respective base rates and trends53
Informational mini-graphics can be embedded in context in clinical data. Graphics
have the potential to mitigate specific biases52
Sparklines

55

▸ Although there are no published examples, some emergency physicians avoid reading
nurse’s notes until after they have assessed the patient. Similarly, clinicians can
discourage patients from giving them another physician’s diagnosis, or physician
colleagues from giving their diagnosis, until they have formed their own impressions
Limit exposure to information that might influence judgement before an impression
is formed51
Exposure control

▸ Avoid cognitive overload, fatigue and sleep deprivation.50 Ready availability of protocols,
clinical guidelines and patient care pathways reduce variance
Friendly and supportive environments improve the quality of decision making
Supportive environments

49

Comment
Strategy

Table 1 Continued
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degree of force can range from absolute constraints
such that an erroneous response cannot be made, for
example, removal of concentrated potassium solutions
from hospital wards, to explicit ‘if this then this’ rules,
to simply encouraging a desired response. Cognitive
forcing functions are rules that depend on the clinician
consciously applying a metacognitive step and cognitively forcing a necessary consideration of alternatives.
Some of these functions can be easily recognised in clinical adages or warnings that, although rarely investigated, have long been part of clinical teaching. They do
not all need to be explicit; sometimes it is possible to
gently nudge people in a particular direction in order to
obtain better outcomes.68
These three groupings show considerable overlap
and are not intended to be seen as discrete but as a
spectrum. We have not included here in detail the
diverse initiatives in clinical research and practice that
fall under Cognitive Bias Mitigation (CBM). The
main purpose of CBM is to modify cognitive and
affective biases that underlie psychological dysfunction, associated mostly with anxiety and depression.69
Insofar as cognitive debiasing and CBM are both
directed at changing biased cognition and behaviour,
it would be expected that some CBM techniques
would be effective for those interested in debiasing
outside the psychiatric setting, especially for affective
bias.
PRESCRIPTIVE DEBIASING: ARE THERE SPECIFIC
COGNITIVE PILLS FOR COGNITIVE ILLS?
The different sources of bias might have implications
for the choice of strategies that can effectively counteract them. While standard biases such as availability
and representativeness likely have an evolutionary
origin, that is, derive from heuristics that were adaptive in ancient environments, other biases may be
acquired through individuals’ particular experiences.
Examples of the latter are emotional dispositions and
specific biases towards particular classes of patients,
for example, drug seekers, patients with psychiatric
comorbidity or the ‘frequent flyer’. These biases are
usually acquired unconsciously through simply being
in specific environments and passively taking cues
from others.
Given the differing aetiologies of bias, we might ask if
some are more robust, and therefore, more resistant to
change than others, and should there be different
approaches to debiasing them?70 Perhaps the hardwired ‘evolutionary’ biases would be the most resistant
to change and may need several different debiasing
strategies as well as multiple interventions. Major cultural, sociocentric and other biases that have been established through learning may be easier to change,
although it would be preferable that these biases not be
allowed to form in the first place. Good role modelling,
good teaching programmes and optimal learning environments will help minimise them.49 Locally acquired
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Examples

Narrative review

Narrative review
Forcing functions

Forcing function

Comment

Examples

Statistical and clinical
prediction rules (SPRs
and CPRs)

Explicit SPRs and CPRs typically equal or exceed the
reliability of expert ‘intuitive’ judgement. Easy to use,
they address significant issues

▸

The superiority of SPRs and CPRs over clinical judgement
has been shown.56 Physicians demonstrate pretest
probability variability in specific diagnoses57

Cognitive forcing
strategies (CFSs)

CFSs are special cases of forcing functions that require
clinicians to internalise and apply the forcing function
deliberately. They represent a systematic change in
clinical practice. CFSs may range from universal to
generic to specific

▸

Training might be given to identify situations (cognitive
overloading, fatigue, sleep deprivation, others) that
promote the use of heuristics and biases leading to
decision errors. Clinical scenarios can be identified in
which particular biases are likely to occur 1and explicit
CFSs can be taught to mitigate them58

Standing rules

May be used in certain clinical settings that require a
given diagnosis not be made unless other must-not-miss
diagnoses have been ruled out
Many diagnostic ‘rules’ are often passed to trainees that
are intended to prevent diagnostic error
A simple but useful general strategy to avoid missing
important diagnoses
A standard in aviation and now incorporated into
medicine in intensive care units, surgery and in the
diagnostic process60

▸

No published examples

▸

Specific tips to avoid diagnostic error59

▸

No published examples

▸

Catheter-related bloodstream infections were sustainably
reduced by clinicians’ adopting five evidence-based
procedures on a checklist and reminders such as
reinforcing strategies61
The implementation of a surgical safety checklist led to
reductions in death rates and complications in
non-cardiac surgery in a multicenter study62

General diagnostic rules
in clinical practice
Rule Out Worst-Case
Scenario (ROWS)
Checklists

▸

Stopping rules

Consider the opposite

Consider the control

Stopping rules are an important form of forcing
functions—they determine when enough information
has been gathered to make an optimal decision63 64
Seeking evidence to support a decision opposite to your
initial impression may be a useful way of forcing
consideration of other options

▸

No published examples

▸

Experimental studies in psychological research have
shown considering the opposite counteracted
biases,25 65 66 for example, a consider-the-opposite
strategy led to less biased judgements of personality
traits67

Causal claims are often made without an appropriate
control group67

▸

No published examples

and individualistic biases might be expected to be the
least intransigent and the most amenable to change.
Regardless of their origin, affective biases may need fundamentally different approaches from cognitive biases.
The recent literature is becoming more specific about
biases and their defining characteristics. Various taxonomic strategies have been proposed,5 71–74 and future
work may predict which particular types of strategies
might work for certain classes of biases, as Arkes has
proposed.71 Readers interested in the process of tailoring debiasing strategies to specific biases may find a suitable starting point in the taxonomies proposed in
Stanovich’s work75 or that by Wilson and Brekke.5
HOW DO WE GO FORWARD?
1. A major goal will be to identify the parameters of
change. How might the workplace be optimised to avoid
bias in the first place? Which interventions are appropriate for which biases and for which group (students,
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residents, practicing clinicians). What maintenance strategies will be required, and for how long?
2. While this and its companion paper were being prepared, a comprehensive narrative review listing 42 tested
interventions to mitigate cognitive errors has been published.76 The effectiveness of interventions and strategies
for debiasing in clinical practice deserves most attention
as studies on their use have largely been conducted in
other domains.
3. Medical training has traditionally put an emphasis on
declarative knowledge (knowing what, or informationbased) rather than procedural knowledge (knowing how,
or application-based). While clinical adages aimed at preventing cognitive pitfalls are a tradition in clinical teaching, they are addressed occasionally and without a
theoretical basis. Recently, efforts have been made to
increase emphasis on procedural knowledge by building
critical thinking into the undergraduate curriculum.77
Not surprisingly, the ability to avoid bias is correlated
with critical thinking ability.78 79 Many of the processes
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Table 2

Narrative review

Clinicians must be informed and recognise the need
for constant vigilance and surveillance of their thinking to mitigate diagnostic and other clinical errors.
There is an ongoing imperative to self-monitor for
bias and especially to be mindful of faulty decision
making at vulnerable times, and for the risk of excessive reliance on intuitive judgements when further
reflection is required. This is captured in a current
definition of critical thinking: ‘the ability to engage in
purposeful, self-regulatory judgment’.85 This paper
has reviewed a rich variety of cognitive debiasing
initiatives from social science and clinical medicine.
Given recent advances in the understanding of clinical
decision making, the time appears ripe for renewed
research effort and we hope these two papers will
provoke such effort.
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