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now occurs early in training; residents who do not pass the
BASIC examination would be more likely to leave (or be
dismissed from) training prior to completing residency. The
remaining residents who have passed their BASIC examina-
tion are more likely to be successful in their initial attempt
to pass the ADVANCED certification examination, leading
to a greater proportion of residents successful on their first
attempt to become certified. From a patient safety perspec-
tive, this may be a desirable long-term outcome, because
a prior investigation by Zhou ez al. indicated that anes-
thesiologists who obtained their certification on the first
attempt had a lower likelihood of having an action against
their medical license than those who required more than
one attempt.> Under previous certification rules, the initial
certification examination occurred after residents had suc-
cessfully completed their training. Prior to the change in
certification, residents who did not successfully pass their
written examination could enter practice and potentially
never achieve certification.

Residency programs and program directors are likely
to be the first to identify the desirable as well as the unin-
tended consequences of changes in certification. It is
hoped that additional investigations from residency pro-
grams will follow the letter by Pivalizza et al. and provide
information about how the introduction of the BASIC
examination impacts training, certification, and patient
safety outcomes.
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In Reply:
We appreciate the interest in our publication' and the oppor-
tunity to respond to these two Letters to the Editor.

Dr. Pivalizza and colleagues have questions about our
methodology and inclusion criteria, and we would like to
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clarify. Their first question related to not accounting for those
residents who did not take the in-training examination in
their clinical base year in the analysis. There were actually
two different models employed in the analysis of changes in
in-training examination scores from the clinical base year to
the clinical anesthesia year 1, and from the clinical anesthesia
year 1 to year 2. The latter analysis (and our main conclusion)
did not depend upon whether the residents had taken the in-
training examination during their clinical base year. Second,
given the study question of in-training examination score
increment, residents who did not take the in-training exami-
nation in both clinical anesthesia years 1 and 2 could not
be analyzed, and concerns were raised regarding the possibil-
ity of those who had failed the BASIC examination leaving
training before taking the in-training examination in their
clinical anesthesia year 2, thus biasing the composition of the
cohort. We note that three failures of the BASIC examination
are required for mandatory extension of training, and that for
the 2013 cohort, only 0.2% failed twice. Thus, we think it is
unlikely that this factor significantly affected the analysis. Dr.
Pivalizza and colleagues also question whether preparing for
the BASIC examination may have distracted residents from
preparing for the preceding in—training examination, lower-
ing in-training examination performance at clinical anesthe-
sia year 1 and biasing toward an increase in performance from
clinical anesthesia year 1 to year 2. As shown in table 1 and
figure 2 of our article,! there is no evidence that the introduc-
tion of the staged examination system in the 2013 cohort
was associated with lower in-training examination scores at
clinical anesthesia year 1; indeed, the 2014 cohort had higher
in-training examination scores at clinical anesthesia year 1.
Finally, it is our perspective that what constitutes a “small”
effect size is a matter of interpretation. The in-training exami-
nation performance of clinical anesthesia year 2 residents
after the introduction of the staged examination system was
similar to that of clinical anesthesia year 3 residents in the
traditional examination system; we leave it to the readers to
judge the significance of this finding.

Dr. Berman is concerned with “exam fatigue” associated
with the introduction of new examination components in the
primary certification process, and its potential to contribute to
psychologic distress in residents. We appreciate his raising this
important issue, given that a variety of studies have shown that
residents in training can exhibit high levels of stress and burn-
out.>3 Each of the physician directors of the American Board of
Anesthesiology is a practicing anesthesiologist, well aware of the
demands of training and practice. Consideration of the impact
of changes in the certification process on residency training isan
essential factor in American Board of Anesthesiology decisions.
Dr. Berman questions the clinical significance of improved in-
training examination performance. Our prior work has shown
that in-training examination performance is a significant pre-
dictor of achieving timely board certification,* and that board
certification (or rather the lack thereof) predicts relevant out-
comes such as disciplinary actions against the medical licenses
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of anesthesiologists.” Nonetheless, we agree that our goal should
always be focused on improving patient care, not on test scores
per se. This study focused on whether knowledge acquisition
was accelerated with the advent of the BASIC examination,
not on whether the ultimate clinical performance of residency
graduates is improved (an important question that remains
to be answered in future research). We very much agree that
changes such as the staged examination system, including the
introduction of the Objective Structured Clinical Examination
(also mentioned by Dr. Berman), require continued evalua-
tion. As evidenced by this and other publications, the Ameri-
can Board of Anesthesiology is committed to ongoing rigorous
and transparent analyses of its systems and processes. These
analyses include evaluation of the unintended consequences on
our trainees and, ultimately, on the abilities of anesthesiologists
to provide excellent patient care. Such analyses will be essential
to the consideration of any future system and process modifica-
tions desired to better meet the goal of fulfilling the American
Board of Anesthesiology’s mission to advance the highest stan-
dards of the practice of anesthesiology. We thank the authors
of the letters for their comments, and we welcome further feed-
back from the community of anesthesiologists whom we serve.
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When Checklists Fail: Human
Factors Learning from Aviation
and Safety by Design

To the Editor:
There has been appreciable literature on the use of checklists
to prevent errors that could lead to patient harm.! In this
letter, we use a recent commercial aviation event to explore
the limitations of checklists and introduce the concept of
engineering design to prevent error, and examine parallels in
health care. In April 2018, following a cabin depressuriza-
tion on Southwest Airlines, images were posted online show-
ing passengers wearing oxygen masks incorrectly, covering
their mouths only. This provoked debate blaming passen-
gers for not listening to the preflight briefing during which
the instructions, “place the mask over your nose and mouth
and breathe normally,” are given.> There are many reasons
why this simplistic analysis of the error and blame is coun-
terproductive, and why other solutions, such as engineering
safety into the design of the oxygen masks, are more likely to
succeed than using checklists alone. The Southwest Airlines
preflight announcement? is a checklist that imparts 34 pieces
of information, providing a high cognitive load in a situa-
tion in which other distractions and anxiety may be present.
Only exceptional individuals have a working memory that
tolerates retention of more than half a dozen pieces of infor-
mation. Information retention of frequent flyers may be
blunted over time due to a phenomenon known as “creep-
ing complacency” and “alert/warning fatigue.” We propose
a simple, safety-design engineered solution for these rare
events to improve compliance. Currently the airline oxygen
mask is cylindrical with a round aperture. The elongated
shape of a simple face mask and its elastic strap, however,
can be presented to unaccustomed users in the correct ver-
tical orientation, providing the visual and haptic signals to
nudge appropriate placement covering the nose and mouth.
Similar rare events in health care are “serious adverse
events” or “never events.” Despite the introduction of educa-
tion and checklists, the incidence of reported never events has
increased. With rare but serious errors, the same problems
of cognitive load, creeping complacency, and alert/warning
fatigue come into play. The additional time and cognitive
load upon an operator, performing complex procedures
in distracting and stressful environments, from the use of
formalized checklists, may be detrimental. This may have a
greater overall absolute negative impact for the thousands
of uncomplicated procedures outweighing the benefit of
preventing a single rare error. Two-person checks are com-
monly instituted for preventing rare errors. However, dis-
traction and creeping complacency manifest here, wherein
both operators tend to rely on the other to complete the
procedure correctly, along with inattentional blindness in
which the checkers see what they expect to see, rather than
what is in plain sight. Warning fatigue is commonplace and
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