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In the 1999 report, To Err Is Human: Building a Safer Health System, the Institute of Medicine (now the

National Academy of Medicine) drew on two large-scale studies that set out to estimate the incidence of
preventable harm from medical care and concluded that the magnitude of harm was such that immediate
interventions were needed. An editorial co-authored by Victor Dzau, President of the National Academy of
Medicine, reflecting on two decades since To Err Is Human summarized how publication of the report and

the attention it garnered galvanized the patient safety movement. Two examples of the report’s immediate
impact were the presidential announcement of a series of executive actions to address quality and an
increase in AHRQ'’s budget to support patient safety research.

Based on two studies performed in the 1980s and 1990s, the report estimated that preventable errors
cause between 44,000 to 98,000 deaths per year in U.S. hospitals. The studies utilized methodology
current to the time. In the Harvard Medical Practice Study, nurses and medical records analysts screened

31,429 records from a population of 2,671,863 total patients for adverse events. The second study cited by

To Err Is Human used similar methods to estimate adverse events in Utah and Colorado hospitals. And
while those methods were considered reliable at the time, decades later they are no longer standard
methods. Electronic health record reviews likely have a lower rate of missing data than the paper chart
reviews used in both the Harvard Medical Practice Study and the Utah and Colorado study. Since the initial
publication of To Err Is Human, experts have assessed patient safety and asked whether we're safer today.

Current Measures of Adverse Events

The Safe Care study sought to return to the goals of the original Harvard Medical Practice Study to identify

annual frequency, preventability, and severity of patient harm in hospital admissions. Using an updated
methodology that assesses electronic health records using a trigger method, 23.6% of hospital admissions
had at least one adverse event, and of these adverse events, 22.7% were preventable. One percent of the
adverse events were deemed to be severe. In the original Harvard Medical Practice Study, adverse events
were detected at a much lower rate, just 3.7% of all admissions. In contrast to using randomly sampled
health records, as in the original Harvard Medical Practice Study, the recent study used an adapted version
of the Global Trigger Tool that prompted further review of records if a trigger was identified, such as a
medical intervention commonly associated with an adverse event. Although direct comparison of adverse
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event rates is not possible, given the methodological improvements in event detection, avoidable patient
harm continues to occur at alarming rates.

The same group of researchers used a similar method to identify the frequency, preventability, and severity
of patient harm in outpatient settings. Outpatient care was not examined in the original Harvard Medical

Practice Study and not largely discussed in To Err Is Human. However, over time, more care has been
occurring in outpatient settings.1 Using a trigger tool to review electronic health records, researchers found
that 7% of patients had at least one adverse event over one year of outpatient treatment.2 Of those events,
23.2% were deemed to be preventable, and 17.4% of all identified adverse events were serious. The rate
of adverse events in outpatient settings was, therefore, lower than researchers found in inpatient settings.
But given the much higher number of patients treated in the outpatient setting, these rates potentially
correspond to a higher absolute number of patients experiencing adverse events in outpatient care. In this
study, adverse events disproportionately affected older adults. The authors note that there is a lack of
evidence-based approaches for outpatient safety, and thus, further research in this area is needed.

Patient Safety Advances Since To Err Is Human: The Example of Central-Line Associated
Bloodstream Infections

A notable area in which patient safety has advanced since To Err Is Human is central line-associated
bloodstream infection (CLABSI). The researchers whose work was instrumental in radically reducing

CLABSI note that at the time of To Err Is Human, CLABSIs were thought to be unpreventable. At the time
of To Err Is Human, decades of work investigating CLABSI and national benchmark data showed little
change in infection rates, despite efforts to reduce them. Three factors enabled the breakthrough that
reduced CLABSI rates by more than 80%. First, the Centers for Disease Control and Prevention (CDC)
created a reliable and valid measure that used the best available methodology to identify CLABSIs for the
populations most at risk.3 Second, research from the National Institutes of Health (NIH) and the CDC
advanced scientific knowledge on the causes of CLABSIs and on practices that could reduce these
infections. This bedrock of knowledge informed the checklists and interventions that safety scientists
advanced in their renewed effort to lower CLABSI rates. The third piece to improving CLABSI rates was
investment from the CDC, AHRQ, and philanthropic groups; through these initiatives, hospital
collaboratives were able to implement measures to reduce CLABSI and share these measures, showing
broad, statewide results.3 Thus, advances in science and systemic investment in improving patient safety
combined to make a complication, once thought to be inevitable, increasingly preventable.

Future Advances in Patient Safety

Reflecting on two decades of data since To Err Is Human, commentators note the unevenness of

advances, but areas for future focus as well. They state that advances in diagnostic error show the
complex interactions that inform diagnostic error, and may lead to systems-based approaches that can
improve diagnosis.4 Health information technology may also advance patient safety by enabling better
follow-up and referrals, though these technologies may also introduce new avenues for error.4 Notably,
improved measurement tools were a key factor that enabled the reduction of the rates of CLABSI. Perhaps
the improvements in methodologies to detect adverse events may be among the advances that will help
the field of safety science to further realize gains that heretofore seemed intractable.
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Another area for future advances in patient safety may be the application of artificial intelligence (Al) to
clinical care. While Al applications in health care are still in early stages, commentators suggest that Al
may help advance patient safety by reducing documentation burden for clinicians, which may also reduce

burnout, support communication of complex health information to patients and families with lower health
literacy, and may also support the diagnostic process. However, developing Al for patient safety must also
follow guidelines to detect potential harm from Al, for example, in combatting a tendency to overly trust Al

or for Al to replicate biases and disparities through algorithms used to train it.

Conclusion

Considering the field of patient safety now, many health organizations advocate for continued commitments
to patient safety. A series of commentaries published in Modern Healthcare noting the twentieth

anniversary of To Err Is Human argue that patient safety goals have fallen short. The commentaries call out
a lack of national reporting on preventable harm and failures to spread promising practices, such as
collaborative work on safety between hospitals that might otherwise compete. In their National Action Plan

to Advance Patient Safety, AHRQ and the Institute for Healthcare Improvement seek to further implement

evidence-based best practices that have improved patient safety. It is difficult to say whether we are safer
today, given the continued high rates of adverse events associated with medical care in both inpatient and
outpatient settings. However, detecting these events, identifying evidence-based solutions, and spreading
effective implementations of practices that improve patient safety have produced advancements through
collective effort spurred on by influential reports like To Err Is Human.
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