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Response
To the Editor:
I thank Drs Aberegg and O’Brien for their letter regarding our
recent article in CHEST.
T 1 Their concerns focus on two issues
that arose in our discussion of cognitive bias: the definitions
fi
of
availability and anchoring bias and the failure to describe “inadequate search” as the primary cognitive mistake.
Tversky and Kahneman2 describe the availability bias as the
assessment of a “probability of an event by the ease with which
instances or occurrences can be brought to mind.” The resident
in this case was convinced that the diagnosis of pulmonary embolism was correct because he had seen many cases of pulmonary
embolism in the past, and these cases were associated with gas
exchange abnormalities. The ease with which this diagnosis was
brought to mind enhanced the probability (as judged by the resfines availability bias as
ident) of it being correct. Croskerryy3 defi
“the tendency for things to be judged more frequent if they come
readily to mind”; I submit this is a fair representation of the original description.
I also describe the resident’s thinking as being affected by
anchoring bias. Although the original description of anchoring
derived from experiments with numbers, I believe my use of the
term here is also an appropriate interpretation in a medical context: “anchoring is the tendency to fixate on specific features of a
presentation too early in the diagnostic process.”3 The problem was
not that the resident failed to notice that the patient had bilateral
lower extremity amputations or a distended abdomen; rather, he
had “fixated” on his original diagnosis and was unwilling to modify
his thinking based on these data. Use of the term, anchoring, in
this way is in the spirit of Kahneman,4 who writes, “the availability
of a diagnostic label…makes it easier to anticipate, recognize and
understand.” As a medical educator, I find that identification
fi
of
this common cognitive error as “anchoring” facilitates teaching
students and residents about decision making.
Finally, Drs Aberegg and O’Brien assert that the real problem
was an inadequate search for other possibilities, an explanation
that could be used for any and every erroneous diagnosis that
was based on a list of possibilities, no matter how long, if it did
www.chestpubs.org

not include the ultimate answer. More importantly, however, many
questions in medicine do not lend themselves to an easy search
of textbooks or the medical literature. Aberegg et al5 propose
teaching medical students to use Internet searches based on the
chief complaint to ensure an adequate search has occurred. Following that strategy for “rising Paco2,” the resident’s description
of the major problem in this case, I went through the first
fi five
pages of Internet hits and found no references that would give
you the correct answer for this case, other than those that cite the
article that is the topic of this discussion.1 I agree that we must
slow down and use system II reasoning. But it is my contention,
and the focus of the Interactive Physiology Grand Rounds series,6
that reasoning based on an analysis of a problem using basic principles of physiology and pathophysiology can lead one to an accurate diagnosis in these more complex cases.
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Obesity and Mortality in Critically
Ill Patients
Another Case of the Simpson Paradox?
To the Editor:
We read with interest the article of Martino et al1 in a recent
T (November 2011) reporting that obese critically
issue of CHEST
ill patients survive at least as often as patients who are of normal
weight. However, we believe this conclusion could send a misleading message. Although mortality rate has been adjusted on
the APACHE (the Acute Physiology and Chronic Health Evaluation) II score in a multivariate analysis, a strong limit of this study
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is the assessment of illness severity at ICU admission in obese
patients. To our knowledge, no severity score in the ICU adapted
to obese patients has been validated in the literature. Indeed,
BMI is not used in the severity scores designed for patients in
the ICU, such as the APACHE II or III, Sequential Organ Failure
Assessment, and Simplified Acute Physiology Score II.2 In fact,
these scores may not be adapted to patients who are obese. For
instance, alveolar arterial gradient is often decreased in the basal
state in obese patients, with a high prevalence of obese hypoventilation syndrome and apnea syndrome. A minor pulmonary infection could lead to a very low alveolar arterial gradient, increasing
artificially
fi
the APACHE II score. In the same way, APACHE II
could be increased by an overestimation of renal dysfunction due
to a low urine output in some obese patients.3
As a consequence, real severity of obese patients at admission
could be a confounding factor on their real outcome. An extreme
example of confounding is the Simpson paradox,4 in which a factor reverses the effect first observed. For example, in a studyy5 comparing mortality between closed and opened ICU systems, taking
into account overall patients for analysis, mortality was increased
in closed ICU, but, paradoxically, mortality was decreased for
intubated patients and, likewise, for nonintubated patients. If
the authors had not taken into account the confounding factor
“intubation status,” the conclusion would have been wrong. In
this study,1 in order to better control the severity despite the lack
of a severity score validated on obese patients, would it be possible to match a posteriori the cause of admission in addition to
the multivariate analysis?
In summary, the conclusion reported by Martino et all1 is another
example of the Simpson paradox, whereby the confounding factor
“severity of disease” would reverse the link between obesity and
mortality. The development of a severity score more adapted to
obese patients would be welcome before concluding that there
is an equal or lower mortality of obese patients in ICU.
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Response
To the Editor:
We thank Dr De Jong and colleagues for their interest in our
finding that
article.1 Dr De Jong and colleagues argue that our fi
critically ill patients who are obese survive as often as their counterparts who are of normal weight is an example of the Simpson
paradox, where the confounder severity of illness would reverse
the link between obesity and mortality. We agree that one major
limitation of our study, which is stated in the article, is that
no severity of illness assessment tool specifically for obese patients
exists, and any existing assessment tool, including APACHE
(Acute Physiology and Chronic Evaluation) II, may not accurately
reflect
fl mortality risk in patients who are extremely obese because
there may be hidden factors not accounted for in that assessment.1 We also addressed the potential confounding of severity
of illness, stating that an alternate hypothesis is that patients who
are extremely obese have a lower threshold for ICU admission
compared with patients who are of normal weight, meaning that
the disease severity is less than perceived. Furthermore, we agree
that future development of an obesity-specific severity of illness
tool would be welcome.
However, the existence of the Simpson paradox is not supported by data. Although we cannot preclude the theoretical
possibility of the Simpson paradox, there is no evidence to support that it has (or has not) occurred in these data.
It is important to note that our observed associations do not
imply causality. We concluded that neither obesity caused lower
mortality in the ICU nor the association between obesity and
outcome would persist if we were able to more accurately control for severity of illness. Nevertheless, our conclusion that critically ill patients who are extremely obese survive at least as often
as patients of normal weight is a correct statement of association
and not intended to imply causality or even association conditional on severity. We believe that our conclusions and observed
associations have value even in the absence of causal inference
because there are important policy and clinical implications
regardless of a true causal link.
Finally, Dr De Jong and colleagues ask whether it would be
possible to match a posteriori the cause of admission in addition to the multivariate analysis. We included primary admission
diagnosis in our multivariate analysis; performing a matched analysis would not alter the results appreciably.
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