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Expert Consensus on Currently Accepted Measures of Harm
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Background: Twenty-five years after the seminal work of the Harvard
Medical Practice Study, the numbers and specific types of health care mea-
sures of harm have evolved and expanded. Using the World Café method
to derive expert consensus, we sought to generate a contemporary list of trig-
gers and adverse event measures that could be used for chart review to deter-
mine the current incidence of inpatient and outpatient adverse events.
Methods: We held a modified World Café event in March 2018, during
which content experts were divided into 10 tables by clinical domain. After
a focused discussion of a prepopulated list of literature-based triggers and
measures relevant to that domain, they were asked to rate each measure
on clinical importance and suitability for chart review and electronic ex-
traction (very low, low, medium, high, very high).
Results: Seventy-one experts from 9 diverse institutions attended (primary
acceptance rate, 72%). Of 525 total triggers and measures, 67% of 391 mea-
sures and 46% of 134 triggers were deemed to have high or very high clinical
importance. For those triggers and measures with high or very high clinical
importance, 218 overall were deemed to be highly amenable to chart review
and 198 overall were deemed to be suitable for electronic surveillance.
Conclusions: The World Café method effectively prioritized measures/
triggers of high clinical importance including those that can be used in
chart review, which is considered the gold standard. A future goal is to val-
idate these measures using electronic surveillance mechanisms to decrease
the need for chart review.
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T housands of patients each year experience health care–related
adverse events.1–4 It is important that we understand the fre-

quency of specific events and their variation among providers,
in order to support improvement work aimed at reducing patient
harm. Twenty-five years after the seminal work of the Harvard
Medical Practice Study, as health care has evolved, so have the
numbers and types of patient harms being tracked and investi-
gated.5,6 Common methods for adverse event measurement include
voluntary reporting systems, trigger tools, administrative data anal-
ysis, manual chart review, clinical registries, patient complaints,
malpractice claims analysis, and electronic data extraction.7,8 Each
has advantages and disadvantages, and use of methods is not stan-
dardized across the health care industry. For example, voluntary
reporting systems represent a confidential vehicle to capture adverse
events, but only a small percentage, typically 5%–20%, of adverse
events are reported.8,9 Similarly, although application of trigger tools
does not depend on self-reporting and can capture unreported events,
it may yieldmany false positives requiring laborious chart review ver-
ification and is generally conducted retrospectively. Finally, despite
the growing list of quality measures that hospitals are required to cal-
culate for regulatory and payment purposes, it remains unclear
whether these measures have improved patient safety or reduced ad-
verse event rates in a meaningful way.10,11

To support the operational needs of safety leaders, provide data
for cross-institutional comparisons, and drive industry-wide im-
provement, it would be helpful to develop a core set of patient
safety triggers and measures. We evaluated options for efficiently
and effectively developing consensus on which metrics to choose
and identified theWorld Café method as our tool. TheWorld Café
method is a mechanism to facilitate structured discussions.12,13

Participants are divided into groups, and each group is assigned
a different topic for the purpose of knowledge sharing, consensus
building, and/or decision making.

Using the World Café method to derive expert consensus, we
sought to generate a contemporary list of triggers and measures
of patient harm that could be used 1) for chart review to determine
the current incidence of inpatient/outpatient adverse events and
2) to validate electronic tools that monitor for adverse events in
real time.14,15 Beginning with a list of commonly used triggers
and National Quality Forum (NQF) endorsed measures, we in-
vited experts from a diverse sample of hospitals to score each on
clinical importance, ease of retrospective chart extraction, and
suitability for automated electronic chart abstraction.

METHODS
The World Café event was conducted in March 2018 as part of

a larger multisite study, which aims to determine the incidence of
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TABLE 1. Total Number of Triggers andMeasures Reviewed by
Clinical Domain

Clinical Domains No. Triggers No. Measures

1. Ambulatory 39 37
2. Care transitions 5 66
3. Critical care and DVT/PE 8 27
4. Diagnostic/general inpatient 8 77
5. Infection control 3 19
6. Medication/allergies 40 16
7. Nursing-sensitive indicators 3 12
8. Perinatal/maternal 9 46
9. Regulatory/compliance 0 29
10. Surgical/registries 19 62
Total 134 391

DVT, deep vein thrombosis; PE, pulmonary embolism.
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inpatient and outpatient adverse events and to develop operational
approaches that facilitate the efficient, accurate, and timely mea-
surement of harm. The study team includes 15 investigators from
7 institutions and 6 administrative personnel.

Amodified version of theWorld Cafémethod12,13 was used to con-
duct focused discussions on current safety monitoring metrics in 10
clinical domains: ambulatory, care transitions, critical care (including
deep venous thrombosis and pulmonary embolus), diagnostic/general
inpatient, infection control, medication/allergies, nursing sensitive indi-
cators, perinatal/maternal, regulatory/compliance, surgical/registries.
Participants, and alternates in the event of scheduling conflicts, were
nominated for their clinical domain expertise by quality/safety leaders
at their institutions and were required to have a clinical background
(physician, nurse, pharmacist, infection control specialist, etc).
FIGURE 1. Number of measures and triggers by clinical domain and clin
number ofmeasures for each clinical area is printed above its correspondin
printed in each segment of the bar. N/A refers to measures deemed rep
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After a group introduction by the leaders of the study team, ex-
perts were given 90 minutes to discuss a preidentified list of trig-
gers and measures related to their clinical domain. The list
contained the name, a brief description, and the developer or spon-
sor of each trigger/measure. The experts were asked to rate each
measure on clinical importance as a measure of harm, as well as
suitability for chart review and electronic extraction, using a
5-point Likert scale (very low, low, medium, high, very high).
The experts were instructed to use their clinical background and
current work environment to develop ratings. A final rating for
each measure was achieved by table consensus. The experts re-
mained at their assigned table for the entirety of the event. Each
table was led by an investigator from the study team or designee
who received a 1-hour training 1 week before the event. A scribe
was assigned to each table to record notes in real time about the
group’s evaluation of each measure. These were later typed into
a spreadsheet by study team personnel. Audio recording was not
possible because of noise constraints in the room. Twomoderators
whowere experts in all domains of safety measurement circulated
among the tables. At the end of the 90-minute block, experts were
asked to share highlights of their conversations, including recur-
rent themes, with the larger group for 30 minutes.

The preidentified list of triggers/measures was developed by
the study team. A total of 134 triggers and 391 measures were in-
cluded in themaster list (range, 15–81 per table; Table 1). All triggers
from the Institute for Healthcare Improvement (IHI) trigger tool were
included for expert review.14 In addition, all NQF-endorsedmeasures
were initially considered, but the study team excluded those that were
not directly related to patient safety, errors, or adverse events. Because
table leads had access to the materials ahead of time, other measures
were included if requested by them, particularly if the measurewas in
current use to support operations.

Because of time constraints at the World Café event, some ta-
bles were not able to finish rating all the measures assigned to
them, in which cases they were subsequently discussed and rated
ical importance. y Axis shows count of measures/triggers. Total
g bar. Percent ofmeasures with each ratingwithin a clinical area is
etitive or undesirable that were not scored.
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by members of the study team. Table leads from the corresponding
clinical domain were then consulted for their opinion on those
measures.

RESULTS
We achieved a 72% acceptance rate for our first round of invi-

tations. Seventy-one experts from 9 diverse institutions attended
with table size, ranging from 5 to 9 people. Every table had at least
3 institutions represented. Half of the attendees were physicians,
23% were registered nurses, and 7% were pharmacists. The re-
maining participants were health care professionals of varied
backgrounds. Women comprised 59% of the attendees.

Of 525 total triggers and measures, 67% of 391 measures were
deemed to have high or very high clinical importance along with
46% of 134 triggers. For those triggers and measures with high or
very high clinical importance, 218 overall were deemed to be
highly amenable to chart review and 198 for electronic extraction,
with an overlap of 192 items suitable for both. Figure 1 shows the
assessment of clinical importance by clinical domain, with darker
shading indicating higher clinical importance. Figure 2 includes
only measures/triggers of high or very high clinical importance
and shows the assessment of chart review suitability, with darker
shading indicating higher suitability. Figure 3 demonstrates the as-
sessment of measures/triggers with high clinical importance for
electronic extraction, with darker shading indicating higher suit-
ability. The surgical table deemed the greatest number of measures
clinically important; they also assessed 63% to be very highly ame-
nable to chart review. The regulatory/compliance table deemed the
highest percentage of measures, 93%, to be clinically important,
whereas the infection table deemed no trigger or measure of high
clinical importance to be highly amenable to chart review. The
general inpatient table deemed the greatest number of clinically
important measures/triggers to be highly suitable for electronic
extraction (88%).
FIGURE 2. Chart review suitability of metrics of high clinical importance
of high clinical importance. Total number of measures of high clinical im
bar. Percent of measures of high clinical importance with each rating wi
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Results by table were assembled into individual heat maps,
grouping measures by level of clinical importance followed by
suitability for chart review and electronic extraction. Figure 4 is
an example of the Nursing Sensitive Indicators Table. A scored list
of all measures and triggers reviewed, organized by clinical do-
main, is included in Appendix A, http://links.lww.com/JPS/A336.

DISCUSSION
We evaluated many triggers and metrics, including triggers

from IHI and NQF-endorsed measures relating to patient safety.
We learned from our World Café process that approximately 6
in 10 were felt to be clinically relevant. There were 322 felt to
be of high or very high clinical importance; among those, 218
were suitable for manual chart review and 198 for electronic ex-
traction. Furthermore, of those that are relevant, not all are suitable
for manual chart review and/or electronic extraction.

Patient safety leaders depend on a variety of signals as indica-
tors of potential harm. By developing a subset of measures and
triggers that can be easily or even automatically extracted, this pro-
cess has potential for real-time operational monitoring without un-
realistic administrative burden. In current practice, manual chart
review is the criterion standard method for identifying adverse
events, but this approach is time-consuming and expensive.15–18

Voluntary reporting systems are another approach but capture
only a small fraction of all the adverse events that occur.

Trigger tools are an attractive option that do not depend on
self-reporting and thus have the potential for capturing unreported
events. However, though effective, trigger tools are laborious and
traditionally are only applied to a limited sample of retrospective
patient records.14,17,19 The cost of operationalizing a trigger
tool-based approach can be substantial, as trained professionals
must manually review flagged patient records to confirm or reject
whether an adverse event has actually occurred. For all these rea-
sons, we believe that use of the trigger tool alone is an impractical
by clinical domain. y Axis shows count of measures/triggers deemed
portance for each clinical area is printed above its corresponding
thin a clinical area is printed in each segment of the bar.
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FIGURE 3. Electronic extraction suitability of metrics of high clinical importance by clinical area. y Axis shows count of measures/triggers
deemed of high clinical importance. Total number of measures of high clinical importance for each clinical area is printed above its
corresponding bar. Percent ofmeasures of high clinical importancewith each ratingwithin a clinical area is printed in each segment of the bar.
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approach to screening entire populations and is best suited for re-
search purposes. A focused list of high-yield triggers is reasonable
for routine monitoring of patient safety, but it must be validated.

Rate-based harm measures address some of the shortcomings
of trigger tools and can potentially serve as a real-time method
FIGURE 4. World Café measures heatmap (in this example, for nursing m
ANA, American Nursing Association; AHRQ, Agency for Healthcare Resea
Quality Collaboration; CMS, Centers for Medicare and Medicaid Service
National Committee for Quality Assurance; PDI, Pediatric Quality Indicat
stay, >100 days; short stay, ≤100 days.

© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
for identifying adverse events. They can potentially be applied
to an entire population using fewer resources and can theoretically
capture some harm events without the need for confirmation by
clinician chart review. However, rate-based quality measures must
be clinically validated if based on automated extraction from
easures). No nursing measures were given the rating of “very low.”
rch and Quality; ASC, Ambulatory Surgery Center; ASCQC, ASC
s; HBIPS, Hospital-Based Inpatient Psychiatric Services; NCQA,
or; PSI, Patient Safety Indicators; TJC, The Joint Commission. Long
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billing data (which have their own intrinsic disadvantages), and
this can be as time-consuming and costly as validation of trigger
tools. For some clinical areas, national or regional clinical regis-
tries produce unadjusted and adjusted rates of important adverse
outcomes, but these approaches are also expensive and laborious.

Because of the cost and clinician effort required to collect and
validate adverse events using these traditional approaches, elec-
tronic clinical quality measures that capture data from the elec-
tronic health record (EHR) are emerging and may be used to
identify adverse events in real time.20,21 However, building and
validating electronic clinical quality measures can also take con-
siderable time and effort. Furthermore, as evidenced by the results
of our World Café, some measures related to patient safety are not
feasible for electronic extraction, particularly measures where the
numerator and denominator attributes are not captured in a coded
EHR field or documented in a structured, standardized manner.

Thus, there is no one perfect method for identifying all adverse
events and the industry is currently using mixed methodology to
measure patient harm. In addition, the extent of condition-specific
measures of harm and measures of harm across the continuum of
care varies widely. Some clinical areas, such as surgery, have
developed more detailed measures in the context of professional
registries, for example, the National Surgical Quality Improve-
ment Program and the Society of Thoracic Surgeon’s National
Database.22–24 Our experts deemed 73% of surgical metrics re-
viewed to be of high or very high clinical importance. Of all the
clinical domains reviewed, the regulatory/compliance metrics,
comprised primarily of serious reportable events as defined by
the NQF (Appendix A, http://links.lww.com/JPS/A336), per-
formed best, with 100% of metrics rated as high or very high clin-
ical importance. This perhaps speaks to the rigorous processes
used by the NQF in developing expert consensus. Other areas of
clinical care, such as ambulatory care, have fewer validated mea-
sures of patient harm and will need more development, perhaps
via the emergence of professional registries or consensus
panels.25,26 In contrast to the surgical and regulatory domains,
our experts deemed only 47% of the ambulatory metrics reviewed
to be of high or very high clinical importance. Combinations of all
these approaches should be investigated with the goal of identify-
ing the highest yield measures and screening approaches in every
clinical domain.

Our World Café results suggest that experts think that many
quality measures are not important. The focus of adverse event de-
tection should be on measures that are clinically relevant, capable
of being captured accurately and consistently with the lowest re-
source use, publicly reported, or tied to reimbursement. Suchmea-
sures will capture the greatest attention of both clinicians and
senior hospital leaders and will hopefully be less likely to lead
to unintended negative impacts on behavior and outcomes.27–29

In a 2014 study by Lindenauer et al30 of senior leaders from 280
US hospitals, roughly half of the leaders surveyed did not believe
that publicly reported measures accurately portrayed the quality of
care or were useful to infer hospital quality. Furthermore, senior
hospital leaders expressed concern that the focus on publicly re-
ported quality measures might lead to neglect of other clinically
important matters.30 Balancing clinical importance with ease of
calculation is especially important for publicly reported measures.

Our study must be interpreted in the context of potential limita-
tions. Although we performed a comprehensive literature review,
we primarily focused on the IHI trigger tool and measures en-
dorsed by NQF; other comparable systems may be available.
Our ratings for clinical importance should be interpreted as the
consensus opinion of our diverse panel of experts. Our ratings
for ease of manual and electronic extraction should be interpreted
in the context of our documentation culture and the design of our
e1730 www.journalpatientsafety.com
EHRs. Finally, a representative sample of Massachusetts hospitals
were included in the World Café, but not all EHRs were represented.
CONCLUSIONS
The dramatic expansion of health care quality and safety mea-

sures and the variation in the use of these measures across sites
have created both opportunities and challenges. There are far too
many valid measures, many of which have overlapping focus
and are redundant. Other desirable measures are far too costly
and time-consuming to be collected routinely, longitudinally,
and in near real-time. The goal of our World Café was to identify
those measures that seemed most relevant to clinical and health
policy experts, which had the greatest potential for automated ex-
traction from the EHR or administrative sources and which would
require the least manual collection or validation. Our hope is to
use this measure set to explore the prevalence of patient harm in
today’s health care delivery system and use this as a basis on
which to suggest a measure set for ongoing surveillance and im-
provement for the future.

Lessons learned from this exercise will be used for the next
phase of our project. The measures of high or very high clinical
importance that we identified will be collected from a sample of
inpatient and outpatient records from hospitals of varying size
and teaching intensity. The results of this exercise will further re-
fine our selection of optimal measures for monitoring adverse
events. Finally, we will investigate and validate automated ap-
proaches to extracting the information required for these measures
using computer-based and machine-learning approaches.
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