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Abstract

Background—Adverse event (AE) surveillance may be enhanced by the Institute for Healthcare
Improvement’s Global Trigger Tool (GTT). A pilot study of the GTT was conducted in one
Veterans Health Administration (VA) facility to assess the rates, types, and harm of AEs detected,
and to examine the overlap in AE detection between the GTT and existing surveillance
mechanisms.

Methods—GTT guidelines were followed and medical charts were reviewed for 17 weeks of
acute-care hospitalizations. Investigators met monthly, first to adjudicate discordant reviewer
categorizations of harm and later to categorize the AEs detected using standardized definitions.
GTT-detected AEs were compared with incident reports, Patient Safety Indicators, and the VA
Surgical Quality Improvement Program.

Results—Medical charts were reviewed for 273 cases out of 1,980 eligible cases. Using the
GTT, a total of 109 AEs were identified. More than 1 out of 5 hospitalizations (21%) were
associated with an AE. The majority of AEs detected (60%) were minor harms; there were no
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deaths attributable to medical care. Ninety-six of the 109 AEs (88%) were not detected by other
measures.

Conclusions—The GTT identified previously undetected AEs at one VA. The GTT has the
potential to track AEs and guide quality improvement efforts in conjunction with existing AE
surveillance mechanisms.

Keywords

quality measurement; trigger tools; health services research; patient safety; harm; adverse event
epidemiology/detection

INTRODUCTION

Adverse event (AE) surveillance is one of the key practices associated with patient safety
improvement.1 Chart review is widely considered the gold standard for AE detection;?
however, because chart review is resource-intensive, many AE surveillance programs rely
on other mechanisms, such as voluntary incident reports,3 or administrative data-based tools
such as the Agency for Healthcare Research and Quality (AHRQ) Patient Safety Indicators
(PSls).*> Despite the lower costs of these other systems, providers and hospital leaders
place more trust in chart review-based results, and therefore are more motivated to address
the patient safety problems detected by these processes.®

The cost effectiveness of chart review for AE detection can be improved through the use of
triggers that filter medical record data to identify cases with a high probability of a true AE.”
A trigger is an algorithm that characterizes a pattern of utilization consistent with a potential
AE. In 2007, the Institute for Healthcare Improvement (IHI) released the Global Trigger
Tool (GTT) for use in hospital AE detection.® Unlike traditional chart review, the IHI GTT
process imposes a 20-minute time limit in which a trained reviewer, typically a nurse,
records whether any of 52 triggers are evident. Trigger-flagged cases then undergo a second
round of review by a physician to confirm the event and assign a rating of degree of harm
using a validated harm scale.® The second review may take as little as 2-5 minutes. Studies
have found high reliability in the measurement of AEs within facilities over time.8:10

Recent studies comparing the IHI GTT with other methods of patient safety measurement
(e.g., incident reports and PSIs) demonstrate not only the high yield of harmful events
detected by the GTT, but also the number of events missed by existing tools.1%-12 The GTT
may be a promising method for detecting harmful AEs with a higher yield of true events
than automated methods, requiring a lower resource investment than traditional chart
review.13 Although the GTT has been evaluated in a number of healthcare systems,14-19 jt
has not been applied in the Veterans Health Administration (VA), the largest integrated
healthcare delivery system in the United States with a reputation for exceptional patient
safety.20.21

VA has made a strong commitment to improving patient safety in the last decade, and
centrally tracks a variety of AEs through various mechanisms, including incident reports,
PSlIs and healthcare-associated infections (HAIS). Furthermore, VA applies a chart review-
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based approach to detect specific AEs in a limited selection of surgical patients through the
VA Surgical Quality Improvement Program (VASQIP;22 called the National Surgical
Quality Improvement Program (NSQIP) in the private sector23). A pilot study of the IHI
GTT was conducted at one VA inpatient facility to assess the value of the GTT approach
alongside existing AE surveillance programs. Although chart review is an expensive
process, detecting heretofore unidentified AEs may lead to needed patient safety initiatives
that may be well worth the cost.24 The specific aims of the study were to 1) assess the rates,
types, and harm of AEs detected according to the GTT methodology, 2) examine the overlap
in AE detection between the GTT and incident reports, PSIs, and VASQIP events, and 3)
compare healthcare utilization following hospital discharge between patients with and
without an AE detected by the GTT.

METHODS

Design and Sample

This pilot study applied the IHI GTT methodology based on the GTT White Paper version 2
published in 2009.8 Study findings were presented to hospital and national leadership. The
study population included medical/surgical hospitalizations at one large VA facility with a
discharge between July 1 — October 27, 2012. VA Boston Healthcare System and the
participating facility’s Institutional Review Board approved this study.

Adaptation of the GTT Method for VA

The GTT White Paper guidelines for chart review were generally followed with some
process changes recommended by Good et al.19 and Landrigan et al.12 and further changes
required to fit the VA healthcare system.

Review Team—The GTT White Paper recommends that the review team include two
nurse reviewers and one physician reviewer, and that “exhaustive studies to measure
reliability” should not be undertaken.8 This pilot deviated from the GTT White Paper in that
only one nurse was used for reviews. While the GTT White Paper recommends two nurses
for chart review, the purpose is to increase the yield of potential AEs, not to check the
reliability of findings.8 The GTT entails a limited chart review (20 minutes), and if one
reviewer identifies different events than the other reviewer, this discrepancy may reflect
which part of the chart was reviewed in the timeframe allotted rather than an issue with
reliability. Given the pilot nature of this study, one nurse reviewed medical charts and inter-
rater reliability was checked by having a nurse co-investigator review the same set of
patient’s charts in week 5. All trigger-flagged case’s charts were re-reviewed by a physician
to ensure the validity of the events detected.

Sampling—The White Paper guidelines were followed on sampling patient records by
randomly selecting patients discharged more than 30 days prior with a LOS greater than 1
day and age greater than 18 years (n=1,980). Per GTT methodology, there were 20 randomly
selected cases per week for chart review for 17 weeks, with an additional 10 cases in week 1
used for training. This pilot deviated from the White Paper in that nearly twice as many
case’s medical charts were reviewed as required to generate AE rates (the White Paper
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recommends between 5-10 records per week). The higher volume of cases was deliberately
undertaken to increase the yield of GTT-detected events for comparison with AEs detected
by other surveillance systems. After the first month of reviews, the research team decided to
review 15 cases per week as opposed to 20, because reviewing 15 cases weekly was a more
manageable workload for nurse and physician reviewers.

Review Process—The entire research team (co-principal investigators, nurse co-
investigator, nurse reviewer and physician reviewer), completed the IHI GTT training
process described in the White Paper® and consulted with a representative from IHI to
resolve questions. The review process consisted of a nurse conducting a 20-minute review of
key sections of the patient’s medical record for any of the GTT triggers; after documenting
the trigger, the nurse reviewer then determined whether an AE occurred. Cases with an AE
were forwarded to a physician for a brief re-review of the medical chart to confirm the AE
and the associated level of harm. Research team members familiar with the VA electronic
health record (EHR) prioritized chart review to begin with the sections most likely to hold
relevant information about AEs (e.g., coding summary, discharge summary, operative
report). Similar to both Good et al.10 and Landrigan et al.12, additional data to collect as part
of the GTT review process were discussed. In addition to indicating whether an AE was
present-on-admission, the research team also wanted to know where the harm was detected
in the EHR (to facilitate further investigation of the event, if necessary) and where the harm
occurred in the facility (to assist hospital leadership in looking for patterns of possible
patient safety problems). Finally, given that VA treats primarily an elderly male population,
and no obstetrics services are provided, the Perinatal Module triggers were removed, with
the exception of P3 “Platelet count less than 50,000,” because thrombocytopenia can be
important beyond perinatal patients. These process changes were reviewed with the
representative from IHI, who concurred with the decisions.

In previous work using medical chart review, electronic chart review tools were developed
using Microsoft InfoPath and Access.® A similar tool was created to capture GTT chart
review results. On a weekly basis the study coordinator sent the nurse reviewer an encrypted
file with the patient identifiers, case identifiers, admission and discharge dates. The nurse
then used the file to find the hospitalization in the patient’s EHR, and entered de-identified
results into the InfoPath form. When the nurse review was complete, the study coordinator
reviewed cases in the Access database, and sent the physician reviewer an encrypted file
with only the patients who had a potential AE. The physician completed the review by
accessing the InfoPath form by case identifier, and typically reviewed the identified trigger
in the EHR, before approving or disapproving the level of harm detected.

The GTT methodology defines an AE as patient harm, ranging from “temporary harm to the
patient that required intervention” (Category E) to “death” (Category 1).11 Nurse reviewers
were asked to consider triggers and potential AEs from the perspective of the patient and to
record only harms where there was documentation in the EHR of the harm itself. Harms that
were the result of the patient’s medical condition as opposed to medical care were not
considered AEs. Reviewers were also instructed to record any AEs detected in the 20 minute
review time regardless of whether the AE was detected because of a trigger.
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Following the GTT White Paper protocol, the study team met monthly to discuss any cases
with disagreement between the nurse and physician reviewers and to address issues related
to this initial pilot experience of the GTT in the VA system. For example, in the second
research team meeting, inter-rater reliability results for week 5 were reviewed and, differing
from the standard GTT methodology, it was determined that cases with disagreement should
not be decided solely by the physician reviewer. Many of these disagreements centered on
the distinction between harm attributable to medical care versus natural disease progression.
In most cases of disagreement, the physician attributed harm to the patient’s condition, while
the nurse characterized it as attributable to medical care. Team discussions revealed that the
GTT methodology did not give the two clinical opinions equal value. It was agreed that the
pilot study results must be acceptable to patient safety leadership in VA, many of whom are
nurses, and therefore nurse and physician input should be valued comparably. Thus, group
meetings evolved first to include a review of all cases with disagreement, then to discuss
cases with high severity of harm, and finally to categorize the AEs detected into
standardized AE types (described below). The entire research team participated in these
meetings and infrequently a subsequent review of the medical chart was conducted to clarify
events and achieve consensus regarding decisions on level of harm.

Sample Demographics—Demographic and clinical characteristics of the chart review
sample (n=273) were compared with the characteristics of all patients admitted to the facility
in the 17 weeks of the study (N=1,707) to confirm whether the sample was generalizable to
the patient population. Variables included sex, age, length of stay, medical versus surgical
admission type (i.e., Diagnostic Related Group, DRG), and patient disease burden (i.e.,
Elixhauser comorbidity score).2> Characteristics of patients with and without an AE in the
sample undergoing chart review were compared next. All comparisons were either two-
sided Fisher’s Exact test or the Satterthwaite t-test for unequal variance and SAS
programming software was used for all analyses.26

GTT Analyses—The following rates were calculated according to the GTT methodology:
AEs per 1,000 patient days, AEs per 100 admissions, the percent of admissions with an AE,
and the severity of harm among the AEs detected.8

Categorization of AEs—The pilot study expanded upon the standard GTT analyses to
present the types of AEs detected. AEs were categorized to determine the primary types of
harms and to assess overlap with existing patient safety measures that target specific AEs
(e.g., pressure ulcer or falls). The World Health Organization International Classification for
Patient Safety (ICPS)%” and the AHRQ Common Formats28 were used as a starting point for
classification. These categories include: Blood or Blood Product; Device or Medical/
Surgical Supply, including Health Information Technology (HIT); Fall; Healthcare-
associated Infection; Medication or Other Substance; Pressure Ulcer; Surgery or Anesthesia;
and Venous Thromboembolism. As a team, each AE was reviewed to determine its
classification and new categories were created as necessary. AEs could be classified from
the perspective of causation versus remediation; the goal of this study was to define AE
types by cause in order to facilitate quality improvement efforts at the facility.
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Overlap with Other Measures—Harms detected by the GTT were compared with AEs
detected by three other patient safety surveillance programs used in VA: voluntary incident
reports, PSls, and VASQIP. The incident report data were obtained from the local patient
safety manager; the PSI data were obtained from VA’s Inpatient Evaluation Center; and the
VASQIP data were obtained from the local VASQIP nurse with approval from the Chief of
Surgery. AEs were cross-referenced from each source using hospitalization dates and patient
identifiers. Overlaps was determined at the case level (i.e., did each measure identify the
case as having any AE?) and at the event level (i.e., did each measure identify the same
AE?). Overlap in surgical versus medical patients was also examined.

Comparison of Healthcare Utilization—Finally, future (post-hospitalization)
healthcare utilization was compared between patients with and without an AE detected by
the GTT. A Poisson regression model was constructed to predict future outpatient visits, as
well as a logistic regression to calculate the odds of a subsequent hospitalization in the six
months after the index hospitalization as a function of whether an AE was detected. Both
models controlled for 12-month prior inpatient and outpatient utilization, sex, age, number
of comorbidities, and length of stay in the index admission.

Sample Demographics

There were 273 randomly sampled cases that underwent review out of 1,980 eligible cases.
Table 1 shows the demographics of the review sample, as well as the demographic
differences between cases with at least one AE and those without. There were 109 AEs over
17 weeks and 2,079 hospital days (calculated by summing the length of stay for all cases
that were sampled for review of medical charts). Two of the cases in the sample with AEs
were removed because they were found to be sub-acute care cases (not inpatient cases)
miscoded in the VA administrative data file. Many of the cases with an AE had multiple
AEs such that 109 AEs were detected among 59 cases with any AE;. A higher proportion of
these were surgical cases (i.e., identified by the presence of a surgical DRG at discharge),
although this difference was not significant. Compared to cases without an AE, those with
an AE had longer lengths of stay (mean 11.8 days versus 4.9 days, p-value<0.0001) and
were older (mean 71.1 years versus 67.5 years, p-value=0.04).

GTT Analyses

Of the 288 cases reviewed (273 unique patients), 15 cases had their medical charts dual-
reviewed by 2 nurses. The second review of the 15 cases generated new information such
that the final sample of reviewed cases was 288. The inter-rater reliability check found a
high level of agreement between the nurse reviewer and the nurse co-investigator in terms of
the triggers found and whether harm was associated with the trigger. The test of nurse
agreement confirmed that in cases with a LOS greater than 7 days, there was less overlap in
AEs detected largely because moretriggers were detected overall. The dual review process
also found that adding a second nurse resulted in the identification of more triggers but only
1 new case with an AE.
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Over the review period, there were 52 AEs per 1,000 patient days and 38 AEs per 100
admissions (see Figures 1 and 2). The VA facility had an overall rate of 21% of admissions
with an AE (see Figure 3). The majority (60%) of AEs detected were minor; no deaths were
found to be attributable to medical care.

Categorization of AEs

In the categorization process, 65% of the 109 AEs detected could be classified into the ICPS
or AHRQ Common Formats categories. Six new “other” categories were also created: 1) 30-
day readmissions from a VA facility, 2) device complications primarily related to problems
with catheters, 3) patient accidents — not falls — causing injury, 4) transfers to higher levels
of care, 5) patient restraint use, and 6) present-on-admission events. Most of the harms were
problems related to intra- or post-operative care (23%); however, there were moderate
frequencies of device complications (13%), medication problems (11%), and healthcare-
associated infections (10%) (see Figure 4). The highest levels of harm detected (intervention
required to sustain life, Category H) was attributed to a Venous Thromboembolism. The
majority of more serious harms (Category F and higher) were Surgery and Anesthesia cases
or hospital readmissions.

Overlap with Other Measures

Thirteen of the 109 AEs (12%) were also detected by other measures: 1 case was detected
by an incident report, 5 cases were detected by PSls (3 of these were also detected by
VASQIP) and 9 cases were detected by VASQIP (see Table 2). Of the 13 events detected by
multiple measures, 11 (84%) were detected in patients with a surgical DRG. The other 2
events were detected by the GTT and PSls, and were associated with temporary harm to the
patient that required initial or prolonged hospitalization.

Comparison of Healthcare Utilization

The Poisson regression model found a statistically significant relationship between having
an AE detected by the GTT and future outpatient utilization. Patients with an AE had 22%
more visits within 6 months after their hospitalization than those who did not have an AE.
The logistic regression model did not show a relationship between patient harm and future
hospitalizations.

DISCUSSION

This is the first pilot of the GTT in VA and the findings are similar to private sector
experiences with GTT implementation in several respects. Like Good et al, this study found
that 60% of the AEs detected by the GTT were minimal harm, and very few harms caused
permanent damage or life-threatening situations.10 The results also showed that many of the
AEs detected (e.g., healthcare-associated infections, falls and surgical problems) were well
known safety problems that were already addressed through existing surveillance and
quality improvement (QI) efforts in the hospital. As Classen et al'l and Naessens et al16
found, there was very little overlap between IRs, PSls and VASQIP, and more importantly,
the GTT detected more events than other methods.
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Several of the results added new information to published GTT implementation efforts.
Unlike the range reported in the GTT White Paper (i.e., 30-35% of admissions with an
AE),8 this study found only 21% of the 17 weeks of reviewed admissions in the VA facility
had an AE. Further, there was no stabilization of rates by the 12-week mark, as the White
Paper suggested. When harms detected by other patient safety surveillance mechanisms
were compared, it was revealed that the GTT had very little overlap with VASQIP, a chart-
review AE detection program that had not yet been compared to the GTT. Further, 84% of
the AEs detected by multiple surveillance mechanisms were in surgical patients. Finally,
patients with an AE had 22% more post-hospitalization outpatient visits than patients
without an AE.

The pilot was designed and conducted with the goal of presenting results and
recommendations to facilitate a larger implementation effort, should the VA decide to move
forward with the GTT methodology. These changes may be helpful to other healthcare
systems considering the use of the GTT to increase AE surveillance. The pilot employed one
nurse reviewer because of resource constraints, but healthcare systems may decide to add a
second reviewer to increase the yield of AEs detected in the limited chart review time (as the
inter-rater reliability check showed). Furthermore, the White Paper did not recommend
categorizing the AEs by type, or presenting the harms by location in the hospital, yet this
study found that these data were more useful and actionable to the facility-based patient
safety leadership. The final report to the facility utilized AE types to identify problems that
patient safety leaders may not have been actively tracking and the categorization of AEs
revealed that many AEs associated with catheter use (categorized as either device
complications, behavior problems for patients pulling out their catheters, or restraint use to
prevent removing catheters) that were not actively monitored at the facility. This observation
illustrates the value of the GTT in combination with other patient safety measures; unlike
the PSIs and VASQIP, the GTT is not limited to tracking specifically defined AEs in
specifically defined patients and can therefore reveal previously unmeasured sources of
patient harm.24.29

The IHI acknowledges that a significant barrier to adoption of the GTT methodology is
cost.8 This research was a pilot study and no cost data were collected; however, the results
on the potential long-term cost to the healthcare system of AEs showed that patients with
GTT-detected harms had higher outpatient utilization 6 months following the hospitalization
with an AE. This finding suggests an important source of healthcare costs that should be
considered in an economic analysis. The research team evaluated individual time and effort
related to GTT training, sampling cases, reviewing medical charts, attending team meetings
and categorizing AEs. This work amounted to 49 hours at an estimated cost higher than
$10,000, translating to a cost of $140 per AE detected. Notably, this is NOT a true estimate
of the value of implementing the GTT in the healthcare system as the facility staff may not
have the same hourly costs as members of the research team. Furthermore, the cost of
utilizing the GTT results in terms of developing and implementing QI must be considered.

This pilot study has notable strengths. This is the first reported test of the GTT ina VA
facility. Moreover, this study is the first to compare AEs detected by the GTT with those
identified by VASQIP. The VA-tailored application of the GTT methodology included a
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modification to review potential AEs as an inter-professional group and classify them
according to standardized definitions. Although this innovation increased resource burden,
additional review improved the reliability of findings, and the categorization of AEs made
communication of results more actionable for patient safety managers and hospital
leadership. Furthermore, categorizing AEs enabled comparison across AE detection
programs within VA to determine whether the GTT identified new patient safety problems.

This research also has limitations. Previous implementation efforts suggested modifications
to the GTT methodology that were not always used. For example, Adler et al, recommended
hiring reviewers with 5+ years of experience, and indicated that 3—4 months were required
before reviewers established reliability.® While the nurse reviewer in this study had only 1
year of experience reviewing charts in VA prior to the pilot work, the study collected more
than 4 months of data and the inter-rater reliability check found nurse agreement was high.
This was a pilot study in one VA facility and the findings may not generalize to other VA
facilities or outside the VA healthcare system. Finally, this study did not pilot the
implementation of the GTT in the VA facility in that facility staff who would continue GTT
reviews in the future if the GTT methodology was adopted for long-term use did not
participate. Furthermore, formal feedback from local patient safety leadership regarding the
GTT results and how they would be used to develop and implement QI activities was not
obtained.

Despite the longstanding commitment to patient safety in VA, the GTT detected AES not
identified by existing programs and appears to be valuable in appropriately targeting QI
efforts. This research was a pilot study and cost effectiveness was not calculated; however,
any assessment of cost effectiveness must consider the costs of developing and
implementing QI initiatives to reduce AEs. Certainly if no action is taken in response to the
GTT findings, the methodology is not adding value to the healthcare system. In future work,
the research team proposes to expand the implementation of the GTT for patient safety
surveillance in order to both evaluate the cost of the implementation and measure the
benefits of associated QI activities. The GTT is a promising tool for AE surveillance.
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Figure 1.

Rate of Adverse Events (AEs) per 1,000 patient days (109 events in 288 cases over 17

weeks)
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Figure 2.
Rate of Adverse Events (AEs) per 100 admissions (109 events in 288 cases over 17 weeks)
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Figure 3.
Percent of Admissions with an Adverse Event (AE) (109 events in 288 cases over 17 weeks)

Note: The average range of admissions with an adverse event is from the Institute for
Healthcare Improvement Global Trigger Tool White Paper, 2009.8
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Figure4.

Distribution of Harm by Adverse Event Type (109 events in 288 cases over 17 weeks)
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Table 2

Summary of Harms Detected by Patient Safety Measures over 17 weeks

Level of Harm GTT (% of Total) | |Rs* | pPsls* VASQI p*
Temporary harm to the patient and required intervention 65 (60%) 1 5
Temporary harm to the patient and required initial or prolonged hospitalization 42 (39%) 4 4
Permanent patient harm 1 (1%) 1
Intervention required to sustain life 1 (1%)
Patient death 0

TOTAL 109 1 5 9

*
These AEs were detected by both the GTT and the other measurement methods.

GTT=Global Trigger Tool

IR= Incident Report

PSI=Patient Safety Indicator

VASQIP=Veterans Affairs Surgical Quality Improvement Program
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