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PREFACE
Seven-plus years ago, as planning for the nascent Journal of Hospital Medicine was well
underway, the journal’s inaugural editor-in-chief, Dr. Mark Williams, challenged us to
create a feature in which an enigmatic clinical case would be presented in a stepwise
manner—in his words, “similar to morning report.” With the ultimate diagnosis masked
until the end of the case, the Clinical Care Conundrum (CCC) format would allow readers
to generate their own hypotheses and differential diagnoses and to compare their thoughts
to comments of an expert discussant unfamiliar with the case. Following the unveiling
of the diagnosis, a concise discussion would review the key features of the case. We
enthusiastically accepted this charge, and over the ensuing years have spent far more
hours involved in the endeavor than any of us anticipated at the outset. The bulk of our
effort has involved developing relationships with authors and helping them nurture their
manuscripts through the review process. Along the way we have found opportunities
to coauthor submissions to the feature ourselves. The series has featured manuscripts
authored by highly seasoned, senior authors, and we have also had the privilege of
working with novice authors and shared their pride in seeing their work in print.
We are proud of the series and consider it a privilege to compile the best of the
CCC manuscripts into this book, along with an introductory chapter on clinical reasoning
and cognitive error by three experts, Drs. Etchells, Shojania, and Redelmeier. We believe
that all the cases in the book will challenge and enhance your diagnostic reasoning skills,
and we invite you to use these cases as teaching cases at your institutions.
Building the feature has been a labor of love. We are grateful to a number of individuals, without whose support the series would certainly have been less successful, and
in the cases of some, would never have seen the light of publication. First and foremost,
we would like to acknowledge Mark Williams, whose vision, good humor, and unfailing
support over a number of years were critical to the success of the series. We would also
like to thank the Journal of Hospital Medicine’s managing editor extraordinaire, Phaedra
Cress, whose myriad contributions have been nothing less than remarkable, as well as the
journal’s current editor, Andy Auerbach, who has continued to support and encourage
us in our efforts. Finally, we would be remiss were we not to thank Sanjay Saint and
Gurpreet Dhaliwal, both of whom have contributed to the CCC series in a variety of
signiﬁcant ways.
We hope that you enjoy reading the book, and even more importantly, that your
patients beneﬁt from you having done so.
Jim Pile, MD
Brian Harte, MD
January 1, 2013
Tom Baudendistel, MD
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CHAPTER
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INTRODUCTION TO CLINICAL
CARE CONUNDRUMS IN HOSPITAL
MEDICINE
ROBERT M. WACHTER
Department of Medicine, University of California, San Francisco, California

One of the challenges of a generalist ﬁeld—one that cannot deﬁne itself by its expertise in
managing the derangements of an organ (as with cardiology) or by its skills in performing
a procedure (as with surgery)—is to develop a core curriculum and a raison d’être. From
the time that Lee Goldman and I coined the term hospitalist in 1996,1 hospitalists began
to struggle with this existential question. What was their ﬁeld about, and what justiﬁed
its existence?
This struggle abated in 1999–2001, with the publication of two seminal reports on
patient safety and healthcare quality by the Institute of Medicine.2,3 Soon, the hospitalist
ﬁeld had put its collective nickel down: while hospitalists would be excellent doctors in
the traditional, Marcus Welbian sense of the word, our unique niche would be as system
leaders, helping to build systems to ensure the highest quality, safest care for hospitalized
patients.
This focus—which was codiﬁed in the publication of the Society of Hospital
Medicine’s Core Curriculum in 20064 —has unquestionably helped the ﬁeld establish
credibility within the House of Medicine and with a variety of important stakeholders,
such as legislators, the media, regulators, accreditors, and, most importantly, patients and
their advocates. Also, as the overall pressure to improve quality, safety, and value has
increased, many hospitals, training programs, and national and international organizations
have turned to hospitalists to “see how it is done.” This is all for the good—for both
patients and for our rapidly growing ﬁeld.
But, just as we now understand that certain safety ﬁxes can have unanticipated
consequences, so too can a narrow focus on systems improvement. I think we have
begun to see these consequences play out over the past few years, both as they pertain
to our entire system of care and more speciﬁcally to the core work of hospitalists.
In 2010, I wrote an article entitled Why Diagnostic Errors Don’t Get Any
Respect . . . and What can be Done About Them,5 in which I argued that the focus
on systems thinking to address safety targets such as medication errors and falls was
terriﬁc, but the crucial matter of diagnostic errors had been strangely omitted from
the safety agenda. This “diagnostic errors exceptionalism” began at the beginning,
with the IOM report, To Err is Human.2 In that report, the term medication error is
mentioned 70 times, while the term diagnostic error is mentioned fewer than 5 times.
Clinical Care Conundrums: Challenging Diagnoses in Hospital Medicine, First Edition.
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However, diagnostic errors make up nearly one in ﬁve preventable adverse events
in the famous Harvard Medical Practice Study6 and they are far more common than
medication errors in studies of closed malpractice claims.7
It is easy to see why diagnostic errors have been overlooked in the safety ﬁeld:
they are hard to measure and ﬁx. But by ignoring them, we risk a self-fulﬁlling prophesy,
one in which we get better in developing process changes, information technology, and
checklists that address system errors, while neglecting interventions and research that
could ultimately improve diagnostic accuracy.
Luckily, diagnostic errors have recently started to receive the attention they deserve,
from academic experts, accrediting boards, and researchers.8 – 10 Also, some promising
solutions are beginning to emerge, both in the form of new ways of thinking (such as
metacognition and cognitive de-biasing)11 and in new models of computerized decision
support.12 But even with these methods, I believe that the time-honored tradition of having
clinicians learn from tough cases remains central to our efforts to improve diagnostic
reasoning.
This brings me to the more speciﬁc issue for hospitalists. While the American hospitalist model has taken on unique aspects, the US hospitalist in some regards resembles
the Canadian or British internist—a hospital-based highly trained physician who specializes in managing the really knotty cases that have stumped everyone else. In America,
we know what such a doctor looks like: Dr. Gregory House (hopefully without the arrogance, inappropriateness, and substance abuse). Andrew Holtz, in his 2006 book, “The
Medical Science of House,” recognized this.13 “Although Dr. House is called a ‘diagnostician,’ he is really a hospitalist,” wrote Holtz. While we have focused on the hospitalist
as systems improver, the need for a “go-to” diagnostician remains, and hospitalists have
assumed this role in many of their institutions, not just on television.
Perhaps in the distant future, a computer—maybe a version of IBM’s Jeopardybeating computer Watson—will obviate the need for a really smart physician, willing and
able to gather all the relevant facts and armed with the experience and training required
to convert these facts into a differential diagnosis, a diagnostic plan, and ultimately the
right diagnosis. But today, we depend on physicians to serve in this role. To excel as
a diagnostician, we know that clinicians need to constantly mine both their own cases
as well as the cases of others for lessons. It would be best if these learning cases were
carefully selected for their lessons, and if one could follow the thinking of a master
clinician as he or she worked through their cognitive twists and turns.
All of which is to say that the lessons contained in this book are crucial for
hospitalists if we are going to fulﬁll our dual missions of being system improvers and
superb diagnosticians. I suspect you will read it, then return to it over and over through
the years for wisdom and inspiration.
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IMPROVING DIAGNOSTIC SAFETY
IN HOSPITAL MEDICINE: CAN
CLINICAL CARE CONUNDRUMS
HELP?
EDWARD E. ETCHELLS and KAVEH G. SHOJANIA
Department of Medicine, Sunnybrook Health Sciences Centre and University of
Toronto, Toronto, Ontario, Canada; University of Toronto Centre for Patient Safety,
Toronto, Ontario, Canada
DONALD A. REDELMEIER
Department of Medicine, Sunnybrook Health Sciences Centre and University of
Toronto, Toronto, Ontario, Canada; University of Toronto Centre for Patient Safety,
Toronto, Ontario, Canada; Institute for Clinical Evaluative Sciences, Toronto,
Ontario, Canada

INTRODUCTION
One of us (EE) recently read a “Clinical Care Conundrum” in the Journal of Hospital
Medicine that described a 45-year-old female patient with recurrent unexplained
delirium.1 The ﬁnal diagnosis was Hashimoto’s encephalopathy. EE was fascinated. He
had never heard of this diagnosis being mentioned in any consultation, conversation,
lecture, morning report, rounds, article, chapter, monograph, or text. For the next few
months, every time EE heard about a delirious patient, the diagnosis of Hashimoto’s
encephalopathy popped into his mind. He made a special point of mentioning the
diagnosis at morning report and during case discussions, hoping to look intelligent. His
coauthors (KGS and DAR) thought that EE was becoming increasingly tangential and
wondered if his reading the clinical conundrum had been helpful or harmful.
In this chapter, we
1. describe the frequency and consequences of diagnostic delay and diagnosis-related
harm;
2. analyze causes of diagnostic delay and diagnosis-related harm;
3. review core concepts in diagnostic reasoning and common cognitive errors;
4. outline steps that might improve diagnostic safety in hospital medicine.
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DIAGNOSTIC DELAY AND DIAGNOSIS-RELATED HARM
Diagnosis is the process of knowing (Greek, gnosis) through separating (dia = apart) the
clinical ﬁndings in a patient. Diagnosis can be conceptualized as a process of managing
and reducing uncertainty, while minimizing the potential for patient harm.2 The hospitalist
may be less concerned about the correct ﬁnal diagnosis, provided all dangerous causes
of the patient’s presenting syndrome are rapidly considered and excluded. For a patient
with nausea and vomiting, the hospitalist will want to rapidly evaluate common serious
possibilities, such as acute myocardial infarction (MI). The hospitalist may be willing to
accept uncertainty about less harmful causes of nausea and vomiting, such as gastritis.
A ﬁnal precise diagnosis may not be reached during hospitalization.3 Even after an
exhaustive diagnostic evaluation, many common clinical syndromes, such as syncope
and delirium in the elderly, often defy a precise diagnosis.4,5
Diagnostic delay (or diagnostic error) can be deﬁned as a diagnosis that was delayed
despite the availability of sufﬁcient information to make the diagnosis, as judged from
the eventual appreciation of more deﬁnitive information.6 We favor the term diagnostic
delay rather than diagnostic error for two reasons. First, most diagnoses are ultimately
made, but could have been made sooner. Second, some diagnoses are initially obscure
despite vigorous diagnostic efforts. In such cases, it may not be possible to identify a
diagnostic delay or error, even though the initial diagnostic impressions ultimately proved
wrong.
There are relatively few prospective studies of diagnostic delay in hospitalist practice. One prospective study found that junior residents working in a medical intensive
care unit or coronary unit experienced about 19 diagnostic errors with substantial potential to cause harm per 1000 patient days, during an 80-hour workweek. Assuming each
resident cares for 10 patients per day, this translates into 1 serious diagnostic error per
resident per week.7
Diagnosis-related harm can be deﬁned as preventable harm that results from the
delay or failure to treat a condition actually present or from treatment provided for a
condition not actually present.8 Several large retrospective chart review studies found
diagnosis-related harm in 0.3%–2.2% of all hospital admissions, representing about
4%–15% of all adverse events. About 20%–45% of diagnosis-related harms are associated with permanent disability or death. Diagnosis-related harms are more likely to be
judged preventable (80%) compared to other types of adverse events (25%–50%).9 – 13
Approximately 75,000 US hospital admissions per year are due to diagnosis-related
harm.14 Diagnosis-related harm is an important cause of medicolegal claims, accounting
for about 60% of emergency department and ambulatory care claims.15,16
Autopsy is an important method for detecting diagnosis-related harm. There are
unsuspected important diagnoses detected in 8%–24% of autopsies; in 3%–6% of autopsies, the unsuspected diagnosis contributed to death.17
Most delayed diagnoses involve common conditions. The top ﬁve ﬁnal diagnoses
in a large study of diagnostic delay in internal medicine were pulmonary embolism, drug
reaction, lung cancer, colorectal cancer, and acute coronary syndrome.18 The most common diagnostic delay in an emergency department setting was a missed fracture.19 These
studies highlight the importance of appreciating base-rate probabilities when forming
diagnostic hypotheses and provide empirical support for the diagnostic aphorism “when
you hear hoof beats, think horses not zebras.”
Clinicians rely heavily on diagnostic test information, yet diagnostic tests are also
susceptible to error. About 18% of critical laboratory results are judged nonrepresentative
of the patient’s clinical condition after a chart review, likely reﬂecting errors related
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to specimen collection and handling.20 CT scans have 1.7% misinterpretation rate.21
Pathologic discrepancies occur in 11%–19% of cancer biopsy specimens.22,23 These data
should remind clinicians to question laboratory and pathologic results that are discordant
with the rest of the patient’s clinical picture.
Diagnostic delays stem from cognitive factors, system factors, and their interaction.
A recent retrospective study evaluated the causes of 100 diagnostic delays assembled
from autopsy series, quality assurance reviews, and voluntary physician reports.6 Both
cognitive and system factors contributed to 46% of cases, while 28% involved only
cognitive factors and 19%, only system factors. A minority (7%) of cases were classiﬁed
as “no fault” due to unusual disease presentations. A similar pattern of cognitive and
system contributors was identiﬁed when the Diagnosis Error Evaluation and Research
(DEER) classiﬁcation system was applied to over 500 diagnostic errors.18

DIAGNOSTIC REASONING AND COGNITIVE ERRORS
Cognition contributes to about 75% of diagnosis-related harms. According to the dual
processing theory of diagnostic reasoning, there are two distinct problem-solving modes:
intuitive and analytic.24 The clinician facing a diagnostic problem intuitively searches
for a recognizable pattern, such as when a clinician hears a description of crushing retrosternal chest pain and the diagnosis of MI comes to mind. If no pattern is recognized,
then analytic thinking is activated, typically as hypothesis generation. After generating
three to seven hypotheses, the analytic process will usually stop until new information is
available.25 For the patient with chest pain, hypotheses might include pneumonia, pericarditis, and aortic dissection. In some cases, the clinician may not be able to generate
even a single hypothesis for an unusual problem. In such situations, exhaustive data
gathering and consultation may be required. This exhaustive approach might be used by
an experienced clinician facing an unusual problem, such as a patient who is complaining of an unusual crunching sound during eye movement and vertigo induced by loud
noises.
Both intuitive and analytic thinking serve clinicians and patients well. Although
the analytic approach is congruent with the iconic image of an Oslerian clinical detective, there is no evidence that hypothesis generation is inherently more accurate than
intuitive pattern recognition, for experts or novices.26 EKG interpretation by complete
novices was more accurate if they were encouraged to both use their instincts and apply
analytic rules, compared to novices who were primed to use only one problem-solving
method.27
The analytic and intuitive thinking modes can be simultaneously active,
providing a cross-checking function. Such cross-checking might be suppressed by
many system factors, such as fatigue or hunger. The rate of serious diagnostic delay
by residents was reduced from 19 to 3 serious diagnostic errors per 1000 patient
days with restriction of work hours from 85 to 64 hours per week.7 Similarly, study
participants who ingested glucose-based lemonade activated more analytic thinking on
functional MRI than a control group who consumed lemonade sweetened with sugar
substitute.28
Calibration is the degree to which diagnostic conﬁdence and diagnostic accuracy
agree. Clinician’s decisions were poorly calibrated in a study of difﬁcult internal medicine
paper cases. Overall, clinicians listed the correct diagnosis in their differentials for 40%
of the cases, reﬂecting the difﬁculty of the cases.29 Clinicians were conﬁdent that they
had the correct diagnosis 30% of the time, reﬂecting an appropriate degree of diagnostic
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humility. Of concern, when clinicians were conﬁdent that they were correct, they were
correct only 68% of the time. If clinicians were not conﬁdent, they were still correct
29% of the time. This poor calibration between “conﬁdence” and “correctness” was seen
in both residents and staff physicians.
There are several characteristics of expert diagnostic thinking.26,30 First, experts
use both intuitive thinking and analytic thinking. Clinicians, educators, and students
must all acknowledge and embrace intuitive problem solving, rather than avoid or reject
it. The way to develop intuitive problem solving is to see many patients and followup until the ﬁnal diagnosis is established.31 Second, experts intuitively recognize more
patterns and do so more efﬁciently. In one study, six expert dermatologists reviewing 100
skin lesion photographs were 86% accurate and gave correct answers within 8 seconds,
whereas medical students were only 21% accurate and gave their (few) correct answers
within 12 seconds.32 Third, intuitive pattern recognition expertise is content speciﬁc.
One hospitalist may have considerable expertise for distinguishing patterns of third nerve
palsies, yet that same hospitalist might be unable to correctly recognize a vesiculobullous
skin eruption. Fourth, experts are more skilled at many aspects of analytical thinking.
Experts correctly interpret limited clinical data more often, and more efﬁciently, than
nonexperts.33
Once a diagnostic impression has formed, the clinician’s challenge is to keep an
open mind as the clinical situation unfolds. The diagnostic process must be revisited,
revised, or reopened as new information appears. Reopening can be due to either rational
Bayesian principles, such as a series of nondiagnostic test results, or clinical red ﬂags,
such as deterioration in the patient’s status. Unfortunately, there are entrenched cognitive
processes that can potentially keep the clinician’s mind closed.34

Heuristics and Metacognition
There are well-deﬁned cognitive processes, or heuristics, that are routinely used for
problem solving. Hospitalists should have a working knowledge of common cognitive
heuristics for at least three reasons. First, knowledge of heuristics may allow one to correct
one’s own errors in thought. Such cognitive self-awareness is termed metacognition.
Second, even if one cannot correct one’s own errors in thinking, knowledge of heuristics
may allow identiﬁcation of such errors in a colleague’s thinking. Finally, knowledge of
heuristics helps to normalize, rather than vilify, cognitive diagnostic error, so that such
errors can be discussed in a nonpunitive learning environment.
The label of cognitive bias is often applied when a heuristic has negative consequences. The indiscriminate use of the label cognitive bias is unjustiﬁed because many
heuristics facilitate efﬁcient and accurate problem solving.36 We will focus on two major
cognitive heuristics (Table 2.1). There are recent reviews with full descriptions of many
other heuristics and biases.37,38
The ﬁrst cognitive heuristic is the tendency to stop diagnostic thinking once an
initial impression has been formed, without further consideration of alternative possibilities. This diagnostic efﬁciency is not necessarily a bad thing. Experienced clinicians stop
data gathering and draw conclusions well before all possible data are collected, yet retain
accuracy. A good predictor of diagnostic success is the early appearance of the correct
diagnosis on the list of hypotheses.36 Additional information is not necessarily helpful.
In one study, expert clinicians had better diagnostic accuracy when viewing photographs
with no other information, compared to viewing photographs and receiving additional
verbal clinical information.39
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Heuristics, Biases, and Metacognitive Remedies

Heuristic
Only collect as
much information
as necessary to
solve a problem

What We Call It
When It Fails Us
(“Cognitive Bias”)
Premature closure

What else could it be?

Conﬁrmation bias

How would I interpret
this information if it
was available when I
ﬁrst saw the patient?
What clinical data
would prove me
wrong?
What if I reframed this
case as not yet
diagnosed?

Framing bias

Pattern recognition
is inﬂuenced by
ease of recall of
prior similar cases

Proposed Metacognitive
Questions to Help
Prevent Bias

Availability bias

Am I merely
remembering my
most recent similar
case?

Important Educational
Topics to Reduce
Error35
Bayesian knowledge
Highly speciﬁc features
(for quick rule-ins)
Highly sensitive
features (for quick
rule-outs)
Red ﬂag alerts for
clinical syndromes
Checklists of core
information for
solving common
clinical problems
Bayesian knowledge
Highly speciﬁc features
(for quick rule-ins)
Highly sensitive
features (for quick
rule-outs)
Conﬁrm with the
patient why they
came to hospital and
what is bothering
them
Include level of
certainty in
diagnostic summaries
and handovers
Avoid or ignore
emotion-laden terms
Base-rate knowledge

Unfortunately, if the correct diagnosis is not on the initial list, diagnostic delay is
more likely to occur. In such cases, this heuristic then becomes a “bias,” most commonly
referred to as premature closure. Premature closure accounts for almost half of the cognitive biases identiﬁed in studies of diagnostic error, possibly because there are several
related cognitive processes that promote premature closure. First, clinicians tend to seek
out information that supports their initial diagnostic impressions (conﬁrmation bias).
Medical students overwhelmingly sought nondiagnostic data that ﬁt their initial impressions; only 17% of students correctly sought further information that could distinguish
the two major diagnostic possibilities.40 Second, clinicians tend to overvalue irrelevant
information if it has been deliberately sought after.41 Third, information that supports
initial impressions is overvalued, while information that conﬂicts with initial impressions

