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The first principle is that you must not fool yourself, and
you are the easiest person to fool.!

—Richard Feynman

Often paraphrased as “science is a way of trying not to fool
yourself,” the above quote comes from Nobel Prize-winning
physicist Richard Feynman’s 1974 address' to California
Institute of Technology graduates. In this issue of Annals,
DeLuca et al® presents a review of automated external
defibrillator misadventures that have been reported to the Food
and Drug Administration (FDA) through the Manufacturer and
User Facility Device Experience (MAUDE) database. This
article discusses patient safety research in emergency medicine
and how to avoid fooling yourself.

Databases such as MAUDE appear to inspire confidence.
They’re repositories for data, and data suggest science is at work.
Programs seem to put faith in databases as a solution. For
example, patient safety organizations are encouraged to funnel
their reports to a national database.” The Office of the National
Coordinator for Health Information Technology recently
proposed creation of an information technology problems
database as the solution to the risks of health care information
technology.® Data aggregations seem to account for events such
as misadventures. But the context that formed the event and
gave it meaning is missing. How can we trust our view of what
happened without understanding context?

Context is also an issue in the DeLuca effort. The FDA
cautions that “MAUDE data [are] not intended to be used
either to evaluate rates of adverse events or to compare adverse
event rates across devices.”” This is for good reason. Submitting
a report to the MAUDE database may be voluntary. We can’t
know the true number of events that really did occur. And
MAUDE reports are not verified, so we have no way to know
whether the reports are actually true. The essay uses MAUDE
report data to account for events in which automated external
defibrillators were reported to malfunction. It notes that the
FDA mandates reporting when using a device results in a
fatality. But being mandatory does not guarantee compliance.

Did the device cause a fatality, or did the patient die because of
some other reason? It isn’t necessarily clear.

The author describes these as limitations. These aren’t
limitations, though. They’re flaws. Publication in a journal
requires proving the point an author tries to make. Even if the
analysis is good, starting with data that can’t be verified makes
us vulnerable to fooling ourselves.

MAUDE data are not the only ones that may be available yet
misleading. For example, the FDA’s substantial equivalence
procedure is based on the legacy of previous (“predicate”)
equivalent products. But legacy devices were not necessarily
subject to rigorous science when they were initially approved.®

Being well informed about issues related to patient safety
starts with having good data—valid observations of actual
phenomena. This includes understanding equipment, such as
automated external defibrillators. Without data on human
cognitive performance in health care and how technology affects
it, we have no valid information on what the real world of
health care is like. Without these kinds of valid, reliable data,
any efforts to improve patient safety are just a collective guess.

Could the MAUDE data be used in some way? Yes, they
could, if only to note that something’s up. The reports suggest
where to look for data that are valid. Not an ending for research,
but a starting point. And that needs a guide. I have found these
resources to be a great help in this kind of work.

e Barley and Orr’s Between Craft and Science® describes the
ethnographic study of technical work.

o Workplace Studies by Luff et al” and Heath and Luffs
Technology in Action'® describe approaches to the study of
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complex systems, particularly those that feature advanced
technology.

e Bordens and Abbott’s Research Design and Methods'" clearly
describes data collection and analysis.

o The Craft of Research by Booth et al'* demonstrates how to
turn a topic into a research problem and then build a
warrant for claims based on the research.

DISCUSSION

Efforts by the emergency medicine community to improve
safety for practitioners and patients are not only desirable but
also necessary. Effort alone, though, is insufficient to make
progress. Progress relies on methodical inquiry— honest,
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organized, deep looks at the real world—to ensure that what we
do is free from presumption and bias that can otherwise afflict
human reasoning. It also takes time to understand what we have
learned and share it with others in a way that helps.
Understanding what to look for in the real world, appreciating
it, and making sense of it rely on an open mind, tools of
inquiry, and patience. I've recommended taking a methodical
approach. That leads to the topic of science. And the next
question is, what 7s science? Feynman13 reflected, “I learned
then what science was about: it was patience. If you looked, and
you watched, and you paid attention, you got a great reward
from it—although possibly not every time.” Science, then, is
patiently observing the real world.

The pressure to publish and accommodate demanding
clinical schedules pushes the emergency department (ED)
community into a difficult position. Resources and time are
limited, which makes it all the more important to use research
time and funds effectively.

This is not a call for “evidence-based medicine.” It’s a call to
do original research. Develop insightful research that gets at the
actual nature of emergency medicine and its safety issues. Then
build on the work that others have done on that theme.

The most direct way to combine medicine and scientific
inquiry into patient safety is collaboration between qualified
MDs and PhDs. In these ventures, MDs contribute expertise in
medicine. PhDs in human factors or other safety sciences have
expertise in the design and execution of research on human
performance and contribute theories and tools to make it
instructive. Peer-reviewed articles by collaborating MDs and
PhDs'%?! have reported on such work for years.

CONCLUSION

The 1974 Cal Tech address by Feynman was titled “Cargo
Cult Science.” In it, he compared those who perform science
without insight to South Sea Island cargo cults in the 1940s.
These were indigenous peoples who had seen aircraft land with
supplies during World War II Pacific Island campaigns.
Without understanding what airlifts were, they mimicked
superficial aspects of landing strips and flight in the hope that
the planes would return. Of course, the planes didn’t land.
Those who mimic the process of science without understanding
it are in the same boat.

Time, resources, and the faith of patients who rely on the
ED community, are precious. Mimicking science wastes all
three. Science will not necessarily produce the right answer right
away. But the ED community is obliged to get on with
understanding the real world through genuine inquiry that is
open minded, methodical, and patient.
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