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Figure 1

adults would have errors related to lung cancer per
year.

Combining estimates from the three studies yields a
rate of outpatient diagnostic errors of 5.08%, or
approximately 12 million US adults every year. Based
on our previous work,'” we estimated that about
one-half of errors would have the potential to lead to
severe harm.

DISCUSSION

Although diagnostic errors are difficult to define and
measure, there is mounting evidence of their import-
ance and frequency across several types of condi-
tions.> 7 ' 18 Applying aggregate diagnostic error
rates from three previous studies conducted by our
group, we estimate that approximately 12 million
adults in the USA could experience outpatient diag-
nostic errors each year. Our estimates are generally
consistent with data from the general public about
diagnostic errors. A recent telephone survey of a
random probability sample of over 2000 US adults
suggested that more than one in 10 respondents
reported a ‘diagnostic mishap’.'® Similarly, a survey of
726 paediatricians revealed that more than half (54%)
reported making a diagnostic error at least once or
twice per month.”’ Thus, other recent data corrobor-
ate our finding that diagnostic errors are common.
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Schematic of synthesis of diagnostic error frequency data from three studies.

Previous estimations of the frequency of diagnostic
error largely relied on expert opinion. For example,
Elstein estimated errors occur in about 10-15% of
diagnoses.”! As noted by Graber, many methods to
study diagnostic errors have limited use in calculating
the frequency of the problem. For example, autopsy
rates have declined,”* the number of self-reports
remains low and malpractice claims data are prone to
bias and are non-representative.'! 2° #>%° On the
other hand, population-based studies have relied on
medical record reviews, which are generally a gold
standard for determining diagnostic error.>® Our elec-
tronic trigger approach facilitated selective record
reviews, thus making the error determination process
more efficient than either consecutive or random
record reviews. Our estimate, based on a large sample
size, is likely to be the most robust one thus far to
address the frequency of diagnostic error in routine
outpatient practice.

Although it is unknown how many patients will be
harmed from diagnostic errors, our previous work'”
suggests that about one-half of diagnostic errors have
the potential to lead to severe harm. While this is
only an estimate and does not imply all those affected
will actually have harm, this risk potentially translates
to about 6 million outpatients per year. Additionally,
while the contribution of the two cancers to the
overall estimation was small, we believed it was

Singh H, et al. BMJ Qual Saf 2014;0:1-5. doi:10.1136/bmjqs-2013-002627



Downloaded from http://qualitysafety.bmj.com/ on July 28, 2017 - Published by group.bmj.com

Original Research

important to include them to show their relative con-
tribution. This is because delayed cancer diagnosis is
believed to be one of the most harmful and costly
types of diagnostic error in the outpatient setting and
its significance has become apparent not only in mal-
practice claims but also in retrospective studies of con-
secutive cancer cases, surveys and studies of failures to
follow-up abnormal test results.’” “~'? In many of
these studies, lung cancer and CRC are the most
common cancers for which diagnosis is delayed.

Our estimates are limited by our assumptions of gen-
eralisability. To keep the definition of diagnostic error
uniform across studies, we only used data from our
own work. Other studies have used different methods
and definitions of diagnostic errors and we believed
that this would make our extrapolations weaker.
Similar to other methods to study medical errors, our
trigger was not sensitive enough to capture all types of
diagnostic errors in outpatient settings. Our triggers
did not adequately capture errors in diagnosis of
uncommon diseases, some of which might evolve over
a prolonged period of time in the outpatient setting.
Our studies also might not have adequately addressed
other types of common chronic conditions that could
be vulnerable to diagnostic error.”” For example, a
recent study from the UK suggests that opportunities
to diagnose chronic obstructive pulmonary disease at
an earlier stage are being missed in the majority of
cases.”® While it is tempting to do so, we did not
extrapolate our chronic condition proxy estimates to
all types of cancer or other types of chronic diseases
because it would not be possible to do this accurately.
Lastly, chart reviews inherently would miss errors due
to documentation-related issues and this false negative
rate is largely unknown. All of these limitations thus
suggest that we underestimated the frequency of diag-
nostic errors and frequency could be well over 5%.

In conclusion, we estimate the frequency of diag-
nostic error to be at least 5% in US outpatient adults,
a number that entails a substantial patient safety risk.
This population-based estimate should provide a foun-
dation for policymakers, healthcare organisations and
researchers to strengthen efforts to measure and
reduce diagnostic errors.
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