Information Gathering Report for New Measure Development (Summary Report of
Environmental Scan and Empirical Analysis) for Equity of Emergency Care Capacity and
Quality Electronic Clinical Quality Measure

Submitted by:
Yale New Haven Health Services Corporation — Center for Outcomes Research and Evaluation
(YNHHSC/CORE)

CORE Project Team:
Rebekah Heckmann, MD, MPH, MPA — Project Lead
Clarissa Myers, DPT, MPH — Project Lead
Karen Dorsey Sheares, MD, PhD — Project Director
Amy Moyer, MS, PMP — Director
Elizabeth Triche, PhD — Director
Tina Loarte-Rodriguez, DNP, MSN, RN, CIC, CPPS, CPHRM — Associate Director
Leianna Dolce, BS — Project Manager
Allie Stupakevich, BS — Project Associate
Doris Peter, PhD — Subject Matter Expert
Arjun Venkatesh, MD, MBA, MHS — Subject Matter Expert
Brooke Villarreal, DNP — Associate Director, Digital Product Development
Faseeha Altaf, MPH — Division Lead, Digital Health/Research & Development
Shu-Xia Li, PhD — Associate Director of Data Management & Analytics
Rose Hu, MS — Analyst

Prepared for:
Centers for Medicare & Medicaid Services (CMS)

August 2023



Table of Contents

Literature Review (Information Gathering Report) for Equity of Emergency Care Capacity and

Quality Electronic Clinical QUality MEASUIE......cccoviiiiiiiiiiiee ettt bae e e e 2
Table Of CONTENTS ....eeieeee e et s e s e sae e e r e sneeeneennneeas 3
LISt Of TADI@S ...ttt neenane e 3
INtroduction @and INTENT ......eiiiiii e 5
Background and ObjJECIVES .......cuiiiiiiiiceiie et s e e e raee s 5
IMEETROMAS .ttt ettt e sttt e s i bt e e ab e e e bt e e s bt e e s bb e e st e e sbe e e nneeea 6
Literature REVIEW RESUILS ....c..iiiieieeeee et 8
Environmental SCan RESUILS ....cc..eiimiiiiieieee e 12
EMIPITICAI ANGIYSIS wuvvririiiiiiiiciiiieeee ettt e e eesbrr e e e e eesetabbereeeeeessesatbareeeseeesesssssraneeeeesssennnes 14
Conclusions and Implications for Measure Development .........cooveeiiiiieeeiniiieeeesieee e 18
RETEIENCES ...ttt ettt et e s bt e st e s bt e e s bt e e sbb e e sabt e e sabeeesaneeas 19
Appendix A. Literature Review Sarch StriNgS .........uiiviiiiiiieeeeeiee et 23



List of Tables
Table 1. Total ED volume (number of patients), by site and year (2021, 2022)........cccccvvvreeeuneennn. 15
Table 2. Minutes in ED Waiting ROOM ......uvveiiiiiiiiiiiiiieeiee e eeciireee e e e e e eeiiraeeeeseeesesenssrsenesesesssennes 15
Table 3. Waiting Time in ED treatment room in minutes across EDs in YNHHS (2021-2022)........ 15
Table 4. Total Waiting Time (ED Length of Stay) in minutes across EDs in YNHHS (2021-2022) ... 16
Table 5. Percentage of boarding time in minutes across EDs in YNHHS (2021-2022) ................... 16

List of Figures

Figure 1. Percentage of patients left without being seen by a provider across EDs in the YNHHS
(202172022) et e e ettt e e ee e et seee et s e e et seee et eraeeeseereseee e 17

Figure 2. Percentage of patients left without being seen by a provider by age group across EDs
IN the YNHHS (2021-2022). ....vvieiieeeeieeecieeecitee ettt e e eteeestaeesaaeesasaeesasaeesssaeesssaesasseessseesseeessaeesnseens 17

Figure 3. Percentage of ED visits for behavioral health across EDs in the YNHHS (2021- 2022). .. 17

Figure 4. Percentage of ED visits for behavioral health by age across EDs in the YNHHS (2021-
P07 TR USRS 18



Introduction and Intent

The Centers for Medicare & Medicaid Services (CMS) has contracted with the Yale-New Haven
Health Services Corporation/Center for Outcomes Research and Evaluation (CORE) to develop a
measure of equity of emergency care capacity and quality. The measure will be an electronic
clinical quality measure (eCQM), titled “Equity of Emergency Care Capacity and Quality
Electronic Clinical Quality Measure” (ECCQ eCQM). The primary objective of this project is to
develop a measure of equity of emergency care capacity and quality that supports hospital
guality improvement to reduce harm and improve outcomes for patients requiring emergency
care. Emergency care capacity can be inclusive of several concepts including emergency
department (ED) and hospital crowding and boarding, and this measure will be designed to align
incentives and promote improved care both in hospital emergency departments and the health
system broadly. The ECCQ eCQM supports CMS’ Meaningful Measures 2.0 framework by
focusing on person-centered care and patient safety. It also supports CMS’ goal to transform to
full digital quality measurement by 2025. The contract name is Development, Reevaluation, and
Implementation of Outcome and Efficiency Measures. The contract number is HHSM-
75FCMC18D0042, Task Order HHSM-75FCMC19F0002.

As part of measure development, CORE performed a literature review and environmental scan
to identify studies that will inform our measure development. This review aims to identify any
peer-reviewed literature, including relevant clinical guidelines, that may provide: 1) emerging
evidence supporting updates to the measure’s specifications; and 2) other information relevant
to the measure’s rationale, its impact (including costs, benefits, or unintended consequences),
or gaps in performance.

To facilitate review, CORE searched publications that include relevant information for the ECCQ
eCQM (e.g., capacity definitions, policy implications, measure rationale, impact, or gaps in
performance). The goals of the literature review were to assess existing ED boarding and
crowding literature broadly particularly with regard to definitions of ED capacity to inform the
measure specifications of this ECCQ eCQM. The purpose of the environmental scan was to
identify measures in the emergency department setting that broadly measure the concept of ED
boarding and potential harm or related adverse events.

Background and Objectives
The emergency department (ED) in the United States (U.S.) plays a crucial role in providing

immediate medical care to individuals who require emergent attention for a wide range of
injuries, illnesses, and medical emergencies. EDs also provide a safety-net for care in most
communities as an open door to a broad range of services, including medical triage, emergency
medical care, trauma care, diagnostic services, procedures, coordination and referrals, public
health and disaster response, and patient education and coordination of care. The ED is also a
critical hub in the health system, connecting care and services between a broad array of non-
hospital settings and other hospital settings, such as inpatient care. Because of this larger health
system role, ED care has many potential pressure points that can impact the quality and



timeliness of and access to acute care services.

Nearly half of all hospital admissions begin with an emergency department (ED) visit. In 2018,
there were an estimated 130 million emergency department visits in the United States. In 2019,
approximately 22% of adults aged 18 and over had visited the ED in the past 12 months.! There
are long-standing and worldwide concerns about parameters that impact the quality and
timeliness of care in the ED, including the interplay between patients admitted to the hospital
through the ED, and care quality throughout the entire hospital or health system. Due to factors
such as a high volume of patients, insufficient number of ED healthcare workers, and lack of
resources, the ability to provide timely care is often impeded due to crowding in the ED.?
Crowding is defined by the American College of Emergency Physicians as a time when the
identified need for emergency services exceeds available resources for patient care in the ED,
hospital, or both.> By 2016, the ACEP described the urgent nature of ED crowding, with greater
than 90% of EDs routinely experiencing crowding conditions.*

A crowded ED often leads to ED boarding, which is defined by the ACEP as “the practice of
holding patients in the ED after they have been admitted to the hospital, because no inpatient
beds are available.”® ED boarding and crowding are public health crises that negatively impact
the quality of patient care including but not limited to patient experience, timely treatment, and
outcomes including patient safety events and mortality. The ACEP describes other problems
that result from boarding including treating patients in areas not designated for treatment,
treatment performed by ED nurses, EMS diversion time, and decreased staff satisfaction.b A
mismatch in capacity and flow through the hospital system perpetuates the ED boarding and
crowding crisis. One study found that when hospital occupancy was greater than 85%, boarding
exceeded the Joint Commission’s 4-hour standard. Measurement of this crisis has not been
standardized in a way that effects change, and while there are many cited interventions that
improve boarding metrics, none solve the problem or address the capacity mismatch. To further
explore this crisis, an extensive literature review and environmental scan were performed.

Objectives of this ES/LR include: (1) informing the direction of future measure development by
examining current literature documenting ED boarding and crowding as it relates to quality and
harms; (2) defining ED capacity metrics of boarding and crowding; and (3) identifying existing
measures related to ED boarding and crowding.

Methods

Literature Review Methods
For the literature review, CORE identified peer-reviewed publications related to the ECCQ

eCQM by searching Ovid Medline” for articles published between January 1, 2018, and March 9,
2023. Key terms were identified from keywords pertaining to ED boarding and crowding. CORE

performed a search of capacity definitions, outcomes, practice setting, the keywords listed
below using structured Medical Subject Header (MeSH) terms to identify indexed publications,
and keywords searches using title, abstract, and publication terms to identify recent



publications not yet indexed. The search strings, Boolean operators, and limits used to
implement the search strategy for the articles are included in Appendix A.

CORE’s measure development team, including clinical staff, reviewed each abstract to
determine its appropriateness for inclusion. Articles that met one or more of the following
exclusion criteria were excluded:

e Study protocols for randomized controlled trials

e Full text not available, and information in abstract insufficient

e The primary focus was a population, intervention, or topic not related to the ECCQ eCQM
concept; and/or

e Literature not available in English.

Four CORE team members reviewed all articles, tagged key words, and applied the above
exclusion criteria. Next, one CORE team member reviewed the excluded articles and confirmed
their exclusion. The same CORE team member also re-reviewed the included articles for
inclusion, which were then abstracted for the following variables: dataset and sample, study
design, main findings, and limitations.

Environmental Scan Methods
The environmental scan included a review of web-based sources of information to identify

measures related to the ECCQ eCQM topic. We utilized a standard approach developed by CORE
to be consistent with the CMS Measure Management System Blueprint that relies on pre-

specified websites and search engines. Our search aimed to identify measures examining ED
crowding and boarding, resulting harms, ED interventions, and definition of capacity metrics
that may be related to or compete with the measure under development.

We searched the quality measure reporting and measure repositories and pre-rulemaking
measure lists and reports that are listed below, and where appropriate, used the following

n u ”n u

keywords: “emergency department,” “emergency department boarding,” “emergency

i i )

emergency department length of stay,” “bed occupancy,” “crowding,”

“boarding,” “emergency room,” “over-crowding,” “throughput.”
- National Quality Forum (NQF) Quality Positioning System (QPS):
https://www.qualityforum.org/QPS/
- CMS Measure Inventory Tool (CMIT): https://cmit.cms.gov/CMIT public/ListMeasures

- CMIT Environmental Scan Tool:

department crowding,

n u

https://cmit.cms.gov/CMIT public/EnvironmentalScanAbout

- CMS Pre-Rulemaking MUC Lists and Recommendation Reports:
https://mmshub.cms.gov/measure-lifecycle/measure-implementation/pre-
rulemaking/lists-and-reports

- QualityNet: https://www.qualitynet.org/

- Quality Payment Program: https://gpp.cms.gov/mips/explore-measures and the 2023
Qualified Clinical Data Registry (QCDR) list of measures



https://www.qualityforum.org/QPS/
https://cmit.cms.gov/CMIT_public/ListMeasures
https://cmit.cms.gov/CMIT_public/EnvironmentalScanAbout
https://mmshub.cms.gov/measure-lifecycle/measure-implementation/pre-rulemaking/lists-and-reports
https://mmshub.cms.gov/measure-lifecycle/measure-implementation/pre-rulemaking/lists-and-reports
https://www.qualitynet.org/
https://qpp.cms.gov/mips/explore-measures
https://qpp-cm-prod-content.s3.amazonaws.com/uploads/2174/2023_QCDR_Measure_Specifications.xlsx
https://qpp-cm-prod-content.s3.amazonaws.com/uploads/2174/2023_QCDR_Measure_Specifications.xlsx

- National Committee for Quality Assurance (NCQA): https://www.ncqa.org/
- Association of State and Territorial Health Officials (ASTHO): https://www.astho.org/
- The American College of Emergency Physicians (ACEP): https://www.acep.org/

To identify any additional measures not found in the above sources, we conducted Google™
and Google Scholar™ searches for the same keywords listed above and we reviewed the first
three pages (30 links) for each search.

We excluded measures that were qualitative, not endorsed, or active, did not focus on the ED
setting, and did not focus on a measurement of ED boarding.

We abstracted the following variables for each measure identified: measure title and steward,
status of CBE endorsement, data source, cohort, outcome, participation requirements,
measurement window, statistical model, risk-adjustment variables, and public reporting status.

Literature Review Results

Our literature review resulted in 130 unique articles that met our inclusion/exclusion criteria
relevant to the ECCQ eCQM measure objectives. The final search yielded 1,670 unique articles,
1,540 of which were excluded based on the criteria above. Below, we describe key features and
themes of these articles by topics: capacity metrics, harm, special populations, and
interventions.

Of the articles included, 44 were retrospective cohort, 17 were systematic reviews, two reviews
of systematic reviews, five prospective cohort, seven interventions, seven observational, and
seven reviews. Some of the other study types included matched cohorts, modeling and
simulation, validation, cross sectional, case studies, and surveys, all of which are documented in
a separate document.

Capacity Metrics: Descriptions and Definitions
ED boarding and crowding are a world-wide problem though there is no gold standard

measurement to outline ED capacity as it relates to ED crowding and boarding. There are
exhaustive lists of metrics used singularly or in composite that attend to ED capacity and
boarding. The most studied simple crowding measures included ED occupancy, ED length of
stay, and ED volume; boarding time is commonly studied and defined, but heterogenous in
measurement as different time points are used in analyses. More complex composite measures
are also studied. The ones identified in this literature review include Except for the National ED
Overcrowding Scale (NEDOCS), the Emergency Department Work Index (EDWIN), the
International Crowding Measure in Emergency Departments (ICMED), Real-time Emergency
Analysis of Demand Indicators (READI), and Emergency Department Crowding Scale (EDCS).”8
One systematic review of 46 papers explored four databases relating to crowding in the ED, of
which 71 unique crowding metrics were identified. This literature review focused on those most
pertinent to actionable quality measurement of ED crowding.?


https://www.ncqa.org/
https://www.astho.org/
https://www.acep.org/

Simple throughput metrics, such as ED length of stay (LOS), occupancy, waiting room times, and
boarding times, were used and evaluated often, as they are simple to use, and evidence
supports their validity in measuring ED crowding and boarding. Comparatively, more complex
composite metrics like EDWIN or NEDOCS may be utilized. The formula used in EDWIN
measures the ratio of workload to work capacity and includes the following variables: the
number of patients in the ED in triage, number of attending physicians on duty, the number of
treatment bays, and the number of admitted patients in the ED. The formula in NEDOCS reports
a score with the following variables: the number of ED patients, the number of ED beds, the
number of hospital beds, the number of ventilators in use in the ED, the waiting time for the
longest admission, the waiting room time of the last patient called to bed, and the number of
admits in the ED.® Boarding time is not unanimously measured, for example it may be calculated
at time of inpatient order, or based on a threshold of boarding time (two, four, or six hours)
after decision to admit.'° Boarding time has also been analyzed with consideration to various
demographic variables, including race, gender, age, and clinical status.'* ED length of stay (LOS)
and occupancy were the strongest predictors of worse quality of care across different care
domains, and identified as the most persuasive and impactful to measure.’?13 Another study
assessed which throughput metrics were most strongly associated with a re-visit to the ED
within 72 hours after ED discharge. ED occupancy was found to have the strongest association,
followed by ED waiting room time and boarding times.#

In an effort to validate and identify a gold standard, many researchers have compared various
metrics that measure ED crowding and boarding. EDWIN and NEDOCS were compared at one
hospital, to best identify the predictor of crowdedness, as compared to average LOS in the ED;
EDWIN offered the most predictive power for changing ED conditions, but NEDOCS was still
useful alongside to detect crowding. Both of these measures, suggested for use alongside a
threshold alert system, would alert ED management to an unusual increase in crowdedness.’®
NEDOCS was compared against ED occupancy rate, defined as the number of full ED beds over
the number of available ED beds, concluding that occupancy rate was as accurate as NEDOCS
and well-correlated to the ED staff perception. 1® A study conducted outside of the United States
compared EDWIN and EDANS, READI, and NEDOCS with ED physician and nursing perception,
with NEDOCS and READI reporting the highest level of correlation among staff perception.®
Another study compared NEDOCS and EDWIN, noting that EDWIN was less sensitive in
distinguishing variations in the ED, and they generally had low correlation; perhaps their use
combined could better evaluate the ever-fluctuating status of an ED.’

Modified versions of the longer measurement tools have also been explored. Modified NEDOCS
(mNEDOCS) was validated against ED staff perception of crowding, and there was strong
correlation noted between mNEDOCS and perceived crowding, supporting the use of a modified
version for a fully automatic real-time crowding measure. (921) A short ICMED, that removed
‘left without being seen’ (sICMED) was externally validated against physician’s perception of
crowding and found to have moderate face validity at predicting concerns about crowding and



safety.'®

In conclusion, there are extensive options for measuring ED crowding and boarding, and the
differences in measurement highlight the challenges including definition and measured
outcomes. Furthermore, the research included in this literature review was predominately
retrospective and the ED is a dynamic, rapidly changing setting, even minute to minute in each
ED, which further highlights these measurement challenges.

Harm
ED boarding and crowding are important public health issues that have been associated with

various adverse events, most concerning for patient outcomes, though some mixed evidence on
mortality has been published. Adverse events and harms identified in this literature review
include mortality (in-hospital, 10- and 30- day mortality), delay in antibiotic administration,
delay in medication administration, higher complication rates, poor patient experience and
satisfaction, and generally poorer quality of care. 1%20:21.22 A systematic review including 102
articles explores a non-exhaustive list of harm to patients that also include increased exposure
to error, negative effects to staff (including stress, violence exposure, and poor adherence to
clinical standards at high crowding times), and system level consequences related to poor flow
through the health system leading to increased LOS for both ED and inpatient visits.?? Length of
time waiting in the ED, boarding time, and ED LOS increase the odds that a patient will
experience an adverse event while in the ED.?* 2 Even more than ED occupancy, hospital
occupancy greater than 85% was also associated with an increased boarding risk beyond a four-
hour threshold.?> These prolonged times to treatment directly relate to the quality of care
provided. Furthermore, mortality is a highly studied adverse event that has been associated
with ED boarding; various studies cite increased risk of (10-day)mortality, based on acuity level
assigned at arrival, and when ED occupancy ratio increased.??'8 Another review of ED crowding
cited worse quality of care in 75% of the included studies, worse perception of care in 100% of
included studies, and higher mortality in 45% of the included studies.” Prolonged ED wait times
and ED LOS is likely an important link between ED crowding and mortality, but maximum
occupancy rates in the ED, which suggest the most chaotic time in an ED, are also associated
with sudden in-hospital cardiac arrest.?%?’

Alternatively, there is mixed evidence in many systematic reviews between ED boarding and
harm. One systematic review concluded that ED crowding’s association with adverse events and
health outcomes to be less clear.?8 A 2022 systematic review identified 19 studies that
examined the relationship between ED LOS and mortality, and 10 out of 19 studies found no
association (positive or negative).?! In that same study, only four out of 11 studies showed a
clear relationship between boarding and mortality.?!

Health Equity: Special Populations
Apart from the general harms described in the previous section, ED boarding and crowding have

also been noted to be uniquely harmful to specific vulnerable populations, namely behavioral



health patients and geriatric patients, who tend to suffer more significant harms when boarding
when compared with other populations. Among the 130 unique articles identified in this
literature review, 17 of these (non-interventional) articles focused specifically on issues related
to these vulnerable populations, with the majority of these articles dwelling on harms
associated with behavioral health patients.

Many of the barriers to providing high quality care for behavioral health patients are acutely
exacerbated in crowded clinical settings. For example, limited space, limited time, and
“difficulty differentiating between psychiatric illness and social disorganization” can all become
more complicated to address during times of boarding.2° Moreover, the act of boarding itself
can present an additional harm that can contribute to downstream negative clinical outcomes
during a patient’s inpatient hospitalization; one of the studies identified during our literature
review found that boarding “was associated with a high probability of increasing the hospital
length of stay for psychiatric patients,” in addition to contributing to the need for
administration of additional doses of antipsychotic and sedating medications when compared
with similar patients who were not boarding.

Although numerous harms are particularly relevant to the care received by older patients in
emergency departments, the impact of delirium is noteworthy among these harms, with
“between 6% and 38% of older ED adults [having] incident delirium, defined as new
development of delirium after arrival [in the ED].”*° In addition to being an independent
predictor of death within six months, delirium has also been associated with a host of other
serious harms, including increased length of hospitalization and decreased independence and
cognitive function; notably, a systematic review of 11,900 articles identified few interventions
that consistently reduced incidence or duration of delirium in the ED, indicating the importance
of preventing boarding and other key factors that cause delirium in this cohort.3?

Finally, it is worth noting that, apart from behavioral health and geriatric patients, there are
other vulnerable populations, including pediatric patients, that are certainly impacted by
boarding and crowding in the ED, even if development of a measure directed specifically at
these populations may fall outside of the scope of this literature review. One cohort study
identified longer ED boarding times between Black and White patients alone, and for Black
patients admitted for psychiatric visits.! Since 2017, the largest increases in ED visits for suicidal
ideation have occurred for pediatric patients and older adults. Of concern, ED leaders often feel
particularly poorly equipped to treat patients from these cohorts.32 Additionally, disparities in
care have been noted among patients who are assigned a lower triage acuity level during times
of ED crowding and among Black patients who are boarded for a psychiatric admission.3334

Interventions
The focus of this literature review was to identify all encompassing literature to inform measure

development, which included interventions that aimed at reducing ED crowding and boarding
and increasing equitable ED access and reducing harm. Understanding these interventions as
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they relate to patient and clinical outcomes can help inform the direction of measure
development. Various and extensive interventions are cited covering different processes,
clinical care access points, and creative methods of tending to the ever-growing ED boarding
problem; some examples of interventions that have been considered include care transitions,
point-of-care testing, observation units, streaming, short-stay units, or administrative or
organizational improvements.3>3637 Other studies suggest specific direction including
strengthening triage and ED teams, creating new care zones, or use of capacity protocols.3®
Several studies also cite the benefit of adding ED staffing, such as an additional ED physician per
shift, or adding nurse practitioner or primary care physician to staff to manage less emergent
cases.383° Other studies cite different points of care to enact change; one study assessed
telehealth to manage non-critical emergencies in rural settings to reduce unnecessary patient
transfer and increasing capacity of ED staff to diagnose and manage patients locally; another
study employed a nurse navigator to assist in decreased turnaround time for EMS.4041

The extent of literature describing specific interventions trialed in hospitals and health systems
to attend to ED boarding, as described above is widely explored and creative. There is so much
variety between patient populations, health status and comorbidities, and case-mix, that no
one intervention will solve the ED boarding crisis. Further, disparities among care patients
receive also contribute to different interventions and subsequent outcomes: one intervention
evaluated assignment to fast-tracked beds versus a regular ED bed based on acuity scores, and
black patients were more likely to be given fast-tracked status, wait longer in the waiting room,
and be classified as lower acuity than matched white counterparts.*? Such differences need to
be considered when deciding implementation of interventions, though that is not the focus of
this literature review or quality measure.

In conclusion, ED crowding and boarding are the focus of the problem, but there is widespread
impact and influence between an ED and a hospital and/or health system. The interventions
described above are inclusive, but not nearly exhaustive, of efforts to reduce crowding and
boarding within the ED. System wide change is ultimately necessary to respond to this crisis.*?

Environmental Scan Results

Measures: Active
Our environmental scan identified six existing measures that are potentially related to ED

boarding:

1) Appropriate Treatment Time for ST-Segment Elevation Myocardial Infarction (STEMI) Patients
in the Emergency Department (ED)

2) All-Cause Emergency Department Utilization Rate for Medicaid Beneficiaries in Need of
Integrated Physical and Behavioral Health Care

3) Ambulatory Care: Emergency Department Visits

4) ED Median Time from ED Arrival to ED Departure for all Adult Patients

5) ED Median Time from ED Arrival to ED Departure for all Pediatric Patients

6) Door to Diagnostic Evaluation by a Provider Within 30 Minutes — Urgent Care Patients

12



Below we describe key features of these measures.

Measure Stewards and NQF Endorsement

Two of the six measures are stewarded by the Centers for Medicare & Medicaid; the third
measure is stewarded by the National Committee for Quality Assurance (NCQA). The remaining
three are stewarded by the ACEP and included in the Merit-based Incentive Payment System
(MIPS). All are currently endorsed.

Cohort Definition
Five of the six active measures include only adult patients; Ambulatory Care: ED Visits is

included in the home health set as well as the child core set, and the ED Median Time from ED
Arrival to ED Departure measures adult and pediatric patients.*>*’ The numerator of each
measure defines specifics about quantifying: the time to appropriate treatment for arrival of
STEMI patients to the ED; and the number of ED visits resulting in an inpatient or observation
stay for non-dual eligible Medicaid beneficiaries; and the number of ED visits, counted
regardless of the intensity or duration of the visit. ED Median Time from ED Arrival to ED
Departure measures the time in minutes for discharged patients.**#*>*’ Door to Diagnostic
Evaluation measures the percentage of urgent care patients who contacted a provider within 30
minutes of arrival.*’ Greater detail of the numerator, denominator, and denominator exclusions
for each measure can be found in details of the measure specifications.44>46:47

Description
The measures are described below:

e The percentage of ED patients with diagnosis of STEMI that receive appropriate and
timely treatment.

e Number of all-cause ED visits per 1,000 beneficiary months among adult Medicaid
beneficiaries who met the eligibility criteria for any of the four denominator groups
(cite)

e Rate of ED visits per 1,000 beneficiary months among children up to age 19.

e Time (in minutes) from ED arrival to ED departure for all adult or pediatric patients.

e Percentage of urgent care patients who contact a provider within 30 minutes of arrival.

Past Measures: Retired or Proposed for Removal
In addition to the existing measures identified above, there are four noteworthy measures that

have been retired from use in quality reporting programs by CMS.

The following measures were previously included in CMS Programs or have been proposed for
removal:

e (OP-18: Median Time from ED Arrival to ED Departure for Discharged ED Patients. This
measure calculated the median time from ED arrival to time of departure from the ED
room for patients discharged from the ED (Hospital Outpatient Quality Reporting,
HOQR).*®
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e OP-20: Door to Diagnostic Evaluation by a Qualified Medical Professional. This measure
calculated the time from ED arrival to provider contact for ED patients (finalized for
removal for CY 2020 payment determination from HOQR).*

e (OP-22: Left Without Being Seen. This measure calculated the percentage of patients
leaving the ED without being seen by qualified medical personnel (proposed for removal
from HOQR in the 2024 Outpatient Prospective Payment System Proposed Rule).>%>!

e ED-2: Median Admit Decision Time to ED Departure Time for Admitted Patients. This

measure calculates the concept of boarding, from the time the decision is made to admit

a patient from the ED to the time they depart the ED for an inpatient bed. This measure
was in public reporting from 2013 until 2022 when it was removed for various reasons,
primarily that hospitals were meeting the 6-hour threshold (Inpatient Quality
Reporting).>?

Summary and Implications for Measure Development
The ten measures included in our environmental scan focused on different aspects of ED care

that relate to ECCQ but do not fill the gap for existing measures that addresses ED care capacity.

The ACEP measure ED Median Time from ED Arrival to ED Departure for all Pediatric Patients
was adapted from ED-2, but does not measure admitted patients, and therefore is unable to
measure boarding or the entirety of ED capacity for care. ED boarding is not well captured by
any measure, although it is well documented that it adversely affects patient outcomes and
quality of care, and as such, measuring this gap is the first step to addressing the problem. The
various goals of these ten identified measures are distinct and differ from the purpose of the
ECCQ eCQM. The four past measures (three retired and one proposed for removal) were
included to provide context of quality measurement in the ED space, highlighting the historical
measurement challenges in the ED setting.

Empirical Analysis
The data source is ED data from 2021 to 2022 from EDs inclusive of the Yale New Haven Health

System (YNHHS), analyzed to describe general volume for feasibility analysis.

Descriptive Statistics
Descriptive statistics were first analyzed to explore our hypotheses about the ED boarding and

crowding crisis. The analyses described below are intended to describe the dataset, validate

initial measure concepts, determine initial feasibility, and inform next steps in measure
development.

Total Daily Arrivals

Table 1 shows total daily arrivals (ED volume) across all YNHHS EDs by year. Total daily arrivals
are calculated using the ED arrival date within EHR data. These data show the wide variation in
ED volume across different EDs in the same health system.
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Table 1. Total ED volume (number of patients), by site and year (2021, 2022)

YNHHS ED 2021 | 2022
ED1 87,072| 88,453
ED2 36,293| 41,491
ED4 26,872| 29,503
ED5S 62,436| 62,948
ED6 84,440| 90,256

*ED3 and ED7 removed from all analyses due to low volumes

Minutes in Waiting Room

Table 2 shows minutes spent waiting in the ED waiting room (calculated as time between a
patient’s arrival to the time they are assigned to a treatment space) across all patients seen at
YNHHS EDs between 2021 and 2022. The median waiting room time was 13 minutes; the
maximum time was 197 minutes (3.3 hours).

Table 2. Minutes in ED Waiting Room

Percentile Time (in minutes)
95% Max 197

75% Q3 44

50% Median 13

25% Q1 5

5% Min 2

Time in treatment space

Table 3 shows the time patients spent waiting in a treatment room (ED roomed time to ED
departure time) in minutes. The median wait time is 223 minutes (3.7 hours), and a maximum
wait time of 1,578 minutes (26.3 hours). This metric includes both patients who are admitted
and patient who are discharged.

Table 3. Waiting Time in ED treatment room in minutes across EDs in YNHHS (2021-2022)

Percentile Time (in minutes)
95% Max 1,578

75% Q3 406

50% Median 223

25% Q1 117

5% Min 34

ED Length of Stay
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Table 4 describes the total time a patient spent in the ED (or ED length of stay), calculated as
the interval between ED arrival time to ED departure time, in minutes, and captures both
discharged and admitted patients. The median total wait time is 268 minutes (4.5 hours), and
the maximum is 1,584 minutes (26.4 hours).

Table 4. Total Waiting Time (ED Length of Stay) in minutes across EDs in YNHHS (2021-2022)

Percentile Time (in minutes)
95% Max 1,584
75% Q3 443
50% 268
Median
25% Q1 157
5% Min 56

Boarding Time
Table 5 shows the distribution of boarding time in minutes across all YNHHS between 2021 and

2022, calculated by subtracting ED bed request time from ED departure time. Boarding ranged
from zero minutes (direct entry to the ED) to more than 605 hours, which is just over 25 days.

Table 5. Percentage of boarding time in minutes across EDs in YNHHS (2021-2022)

Percentile Time (in minutes)
95% Max 2,617
75% Q3 804
50% Median 269
25% Q1 144
5% Min 60

Left Without Being Seen (LWBS)

Left without being seen is defined as the time after a patient was triaged but left the ED before
they were seen by a provider. Figure 1 and Figure 2 detail the percentage of patients left
without being seen by year, by ED (Figure 1) and by age group (Figure 2). Across the EDs shown
in Figure 3 and across the two-year period, the proportion of patients who left without being
seen ranged from about 1.1% to 4.5%.
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Figure 1. Percentage of patients LWBS by a provider across EDs in the YNHHS (2021-2022)
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Figure 2. Percentage of patients LWBS by a provider by age group across EDs in the YNHHS
(2021-2022).
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Behavioral Health
Figure 3 shows the proportion of total ED visits related to behavioral health by site. Figure 4
shows the proportion of ED visits for behavioral health, stratified by age. Data in Figure 3 and

Figure 4 support the importance of stratification for behavioral health; behavioral health
patients are not well distributed across EDs geographically or within a health system.

Figure 3. Percentage of ED visits for behavioral health across EDs in the YNHHS (2021- 2022).
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Figure 4. Percentage of ED visits for behavioral health by age across EDs in the YNHHS (2021-
2022).
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Conclusions and Implications for Measure Development
In this review, CORE identified 130 relevant studies, ten measures (six active, three retired, and

one proposed for removal) related to the ECCQ eCQM topic. The literature extensively outlines
the need for a quality measure that can best address ED care capacity inclusive of boarding
and crowding, describing exhaustive lists of measures, ranging from simple throughput metrics
to complex composite measures. Further, the analyses in the dataset support the findings from
this review and serve to help guide the next steps in measure development.

18



References

1) Cairns C, Ashamn J, Kang K. Emergency Department Visit Rates by Selected Characteristics:
United States, 2018. CDC; Atlanta, GA, USA: 2021. pp. 1-8. NCHS Data Brief. 401.

2) Darraj A, Hudays A, Hazazi A, Hobani A, Alghamdi A. The Association between Emergency
Department Overcrowding and Delay in Treatment: A Systematic Review. Healthcare (Basel). 2023
Jan 29;11(3):385. doi: 10.3390/healthcare11030385. PMID: 36766963; PMCID: PM(C9914164.

3) Crowding. Acep.org, from https://www.acep.org/patient-care/policy-statements/definition-of-
boarded-patient

4) Broida R, Desai SA, Easter BD, Enguidanos, ER. (2016). High Impact Solutions. Acep.org.
https://www.acep.org/siteassets/sites/acep/media/crowding/empc _crowding-ip 092016.pdf

5) Definition of boarded patient. Acep.org. https://www.acep.org/patient-care/policy-
statements/definition-of-boarded-patient

6) Badr S, Nyce A, Awan T, Cortes D, Mowdawalla C, Rachoin JS. Measures of Emergency
Department Crowding, a Systematic Review. How to Make Sense of a Long List. Open Access
Emerg Med. 2022 Jan 4;14:5-14. doi: 10.2147/0AEM.S338079. PMID: 35018125; PMCID:
PMC8742612.

7) Andersson J, Nordgren L, Cheng |, Nilsson U, Kurland L. Long emergency department length of
stay: A concept analysis. Int Emerg Nurs. 2020 Nov;53:100930. doi: 10.1016/j.ienj.2020.100930.
Epub 2020 Oct 6. PMID: 33035877.

8) Sharma R, Prakash A, Chauhan R, Dhibar DP. Overcrowding an encumbrance for an emergency
health-care system: A perspective of Health-care providers from tertiary care center in Northern
India. J Educ Health Promot. 2021 Jan 28;10:5. doi: 10.4103/jehp.jehp_289 20. PMID: 33688514;
PMCID: PMC7933695.

9) Hwang U, McCarthy ML, Aronsky D, Asplin B, Crane PW, Craven CK, Epstein SK, Fee C, Handel
DA, Pines JM, Rathlev NK, Schafermeyer RW, Zwemer FL Jr, Bernstein SL. Measures of crowding in
the emergency department: a systematic review. Acad Emerg Med. 2011 May;18(5):527-38. doi:
10.1111/j.1553-2712.2011.01054.x. PMID: 21569171.

10) Van Heukelom P, Vakkalanka JP, Pedersen R, Nugent AS. Inpatient boarding definitions and
mitigation strategies: A cross-sectional survey of academic emergency departments in the United
States. Am J Emerg Med. 2023 May;67:37-40. doi: 10.1016/j.ajem.2023.01.056. Epub 2023 Feb 9.
PMID: 36796239; PMCID: PMC10121851.

11) Ruffo RC, Shufflebarger EF, Booth JS, Walter LA. Race and Other Disparate Demographic
Variables Identified Among Emergency Department Boarders. West J Emerg Med. 2022 Aug
28;23(5):644-649. doi: 10.5811/westjem.2022.5.55703. PMID: 36205661; PMCID: PM(C9541972.
12) Jones PG, Mountain D, Forero R. Review article: Emergency department crowding measures
associations with quality of care: A systematic review. Emerg Med Australas. 2021 Aug;33(4):592-
600. doi: 10.1111/1742-6723.13743. Epub 2021 Mar 16. PMID: 33724707.

13) Javidan AP, Hansen K, Higginson |, Jones P, Lang E; IFEM Task Force on Emergency Department
Crowding and Access Block. The International Federation for Emergency Medicine report on
emergency department crowding and access block: A brief summary. Emerg Med Australas. 2021
Feb;33(1):161-163. doi: 10.1111/1742-6723.13660. Epub 2021 Jan 13. PMID: 33440078.

14) McRae AD, Rowe BH, Usman |, Lang ES, Innes GD, Schull MJ, Rosychuk R. A comparative
evaluation of the strengths of association between different emergency department crowding
metrics and repeat visits within 72 hours. CJEM. 2022 Jan;24(1):27-34. doi: 10.1007/s43678-021-
00234-4. Epub 2021 Dec 18. PMID: 34921658.

19


https://www.acep.org/patient-care/policy-statements/definition-of-boarded-patient
https://www.acep.org/patient-care/policy-statements/definition-of-boarded-patient
https://www.acep.org/siteassets/sites/acep/media/crowding/empc_crowding-ip_092016.pdf
https://www.acep.org/patient-care/policy-statements/definition-of-boarded-patient
https://www.acep.org/patient-care/policy-statements/definition-of-boarded-patient

15) Ahalt V, Argon NT, Ziya S, Strickler J, Mehrotra A. Comparison of emergency department
crowding scores: a discrete-event simulation approach. Health Care Manag Sci. 2018
Mar;21(1):144-155. doi: 10.1007/s10729-016-9385-z. Epub 2016 Oct 4. PMID: 27704323.

16) Jobé J, Donneau AF, Scholtes B, Ghuysen A. Quantifying emergency department crowding:
comparison between two scores. Acta Clin Belg. 2018 Jun;73(3):207-212. doi:
10.1080/17843286.2017.1410605. Epub 2017 Dec 5. PMID: 29207925.

17) Improta, G., Majolo, M., Raiola, E. et al. A case study to investigate the impact of
overcrowding indices in emergency departments. BMC Emerg Med 22, 143 (2022).
https://doi.org/10.1186/s12873-022-00703-8

18) Boyle A, Atkinson P, Basaure Verdejo C, Chan E, Clouston R, Gilligan P, Grewal K, Higginson |,
Liston P, Newcombe V, Norton V, Richter S, Stoica G, Wakai A. Validation of the short form of the
International Crowding Measure in Emergency Departments: an international study. Eur J Emerg
Med. 2019 Dec;26(6):405-411. doi: 10.1097/MEJ.0000000000000579. PMID: 30431450.

19) Boudi Z, Lauque D, Alsabri M, Ostlundh L, Oneyiji C, Khalemsky A, Lojo Rial C, W Liu S, A
Camargo C Jr, Aburawi E, Moeckel M, Slagman A, Christ M, Singer A, Tazarourte K, Rathlev NK, A
Grossman S, Bellou A. Association between boarding in the emergency department and in-
hospital mortality: A systematic review. PLoS One. 2020 Apr 15;15(4):e0231253. doi:
10.1371/journal.pone.0231253. PMID: 32294111; PMCID: PMC7159217.

20) Alsabri M, Boudi Z, Zoubeidi T, Alfaki IA, Levy P, Oneyji C, Shan L, Camargo CA Jr, Michel P,
Tazarourte K, Hachimi-Idrissi S, Grossman S, Bellou A. Analysis of Risk Factors for Patient Safety
Events Occurring in the Emergency Department. J Patient Saf. 2022 Jan 1;18(1):e124-e135. doi:
10.1097/PTS.0000000000000715. PMID: 32853517.

21) Burgess L, Ray-Barruel G, Kynoch K. Association between emergency department length of
stay and patient outcomes: A systematic review. Res Nurs Health. 2022 Feb;45(1):59-93. doi:
10.1002/nur.22201. Epub 2021 Dec 21. PMID: 34932834.

22) Berg LM, Ehrenberg A, Florin J, Ostergren J, Discacciati A, Géransson KE. Associations Between
Crowding and Ten-Day Mortality Among Patients Allocated Lower Triage Acuity Levels Without
Need of Acute Hospital Care on Departure From the Emergency Department. Ann Emerg Med.
2019 Sep;74(3):345-356. doi: 10.1016/j.annemergmed.2019.04.012. Epub 2019 Jun 20. PMID:
31229391.

23) Morley C, Unwin M, Peterson GM, Stankovich J, Kinsman L. Emergency department crowding:
A systematic review of causes, consequences and solutions. PLoS One. 2018 Aug
30;13(8):€0203316. doi: 10.1371/journal.pone.0203316. PMID: 30161242; PMCID: PMC6117060.
24) Major, D., Rittenbach, K., MacMaster, F. et al. Exploring the experience of boarded psychiatric
patients in adult emergency departments. BMC Psychiatry 21, 473 (2021).
https://doi.org/10.1186/s12888-021-03446-1

25) Janke AT, Melnick ER, Venkatesh AK. Hospital Occupancy and Emergency Department
Boarding During the COVID-19 Pandemic. JAMA Netw Open. 2022 Sep 1;5(9):e2233964. doi:
10.1001/jamanetworkopen.2022.33964. PMID: 36178691; PMCID: PM(C9526134.

26) Janke AT, Melnick ER, Venkatesh AK. Hospital Occupancy and Emergency Department
Boarding During the COVID-19 Pandemic. JAMA Netw Open. 2022 Sep 1;5(9):e2233964. doi:
10.1001/jamanetworkopen.2022.33964. PMID: 36178691; PMCID: PM(C9526134.

27) Kim JS, Bae HJ, Sohn CH, Cho SE, Hwang J, Kim WY, Kim N, Seo DW. Maximum emergency
department overcrowding is correlated with occurrence of unexpected cardiac arrest. Crit Care.
2020 Jun 6;24(1):305. doi: 10.1186/s13054-020-03019-w. Erratum in: Crit Care. 2020 Aug
3;24(1):480. PMID: 32505196; PMCID: PMC7276085.

20



28) do Nascimento Rocha HM, da Costa Farre AGM, de Santana Filho VJ. Adverse Events in
Emergency Department Boarding: A Systematic Review. J Nurs Scholarsh. 2021 Jul;53(4):458-467.
doi: 10.1111/jnu.12653. Epub 2021 Mar 31. PMID: 33792131.

29) Dombagoll M, Kant J, Lai F, Hendarto A, Taylor D. (2019). Barriers to providing optimal
management of psychiatric patients in the emergency department (psychiatric patient
management). Australasian Emergency Care, 22(1), 8—12.
https://doi.org/10.1016/j.auec.2019.01.001

30) Lee S, Chen H, Hibino S, Miller D, Healy H, Lee J, Arendts G, Han J, Kennedy M, & Carpenter C.
(2022). Can we improve delirium prevention and treatment in the emergency department? A
systematic review. Journal of the American Geriatrics Society, 70(6), 1838—1849.
https://doi.org/10.1111/jgs.17740

31) Han, J. H,, Shintani, A,, Eden, S., Morandi, A., Solberg, L. M., Schnelle, J., Dittus, R. S., Storrow,
A.B., & Ely, E. W. (2010). Delirium in the emergency department: An independent predictor of
death within 6 months. Annals of Emergency Medicine, 56(3), 244-252.e1.
https://doi.org/10.1016/j.annemergmed.2010.03.003

32) Bowden C, True G, Cullen SW, Pollock M, Worsley D, Ross AM, Caterino J, Olfson M, Marcus
SC, & Doupnik SK. (2021). Treating pediatric and geriatric patients at risk of suicide in general
emergency departments: Perspectives from emergency department clinical leaders. Annals of
Emergency Medicine, 78(5), 628—636. https://doi.org/10.1016/j.annemergmed.2021.04.025

33) Berg LM, Ehrenberg A, Florin J, C)stergren J, Discacciati A, Goransson KE. Associations Between
Crowding and Ten-Day Mortality Among Patients Allocated Lower Triage Acuity Levels Without
Need of Acute Hospital Care on Departure From the Emergency Department. Ann Emerg Med.
2019 Sep;74(3):345-356. doi: 10.1016/j.annemergmed.2019.04.012. Epub 2019 Jun 20. PMID:
31229391.

34) Ruffo RC, Shufflebarger EF, Booth JS, Walter LA. Race and Other Disparate Demographic
Variables Identified Among Emergency Department Boarders. West J Emerg Med. 2022 Aug
28;23(5):644-649. doi: 10.5811/westjem.2022.5.55703. PMID: 36205661; PMCID: PM(C9541972.
35) Austin EE, Blakely B, Tufanaru C. et al. Strategies to measure and improve emergency
department performance: a scoping review. Scand J Trauma Resusc Emerg Med 28, 55 (2020).
https://doi.org/10.1186/s13049-020-00749-2

36) De Freitas L, Goodacre S, O'Hara R, Thokala P, Hariharan S. Interventions to improve patient
flow in emergency departments: an umbrella review. Emerg Med J. 2018 Oct;35(10):626-637. doi:
10.1136/emermed-2017-207263. Epub 2018 Aug 9. PMID: 30093379.

37) Burns TA, Kaufman B, Stone RM. An EMS Transport Destination Officer is Associated with
Reductions in Simultaneous Emergency Department Arrivals. Prehosp Emerg Care. 2022 Sep 2:1-5.
doi: 10.1080/10903127.2022.2107126. Epub ahead of print. PMID: 35894867.

38) Bittencourt RJ, Stevanato AM, Braganca CTNM, Gottems LBD, O'Dwyer G. Interventions in
overcrowding of emergency departments: an overview of systematic reviews. Rev Saude Publica.
2020;54:66. doi: 10.11606/s1518-8787.2020054002342. Epub 2020 Jul 3. PMID: 32638885;
PMCID: PMC7319499.

39) Amorim FF, Almeida KJQ, Barbalho SCM, Balieiro VAT, Machado Neto A, Dias GF, Santana

LA, Aguiar CPTG, Silva CCGD, Dasu S. Reducing overcrowding in an emergency department: a pilot
study. Rev Assoc Med Bras (1992). 2019 Dec;65(12):1476-1481. doi: 10.1590/1806-
9282.65.12.1476. PMID: 31994629.

40) du Toit M, Malau-Aduli B, Vangaveti V, Sabesan S, Ray RA. Use of telehealth in the
management of non-critical emergencies in rural or remote emergency departments: A

21


https://doi.org/10.1016/j.auec.2019.01.001
https://doi.org/10.1111/jgs.17740
https://doi.org/10.1016/j.annemergmed.2010.03.003
https://doi.org/10.1016/j.annemergmed.2021.04.025

systematic review. J Telemed Telecare. 2019 Jan;25(1):3-16. doi: 10.1177/1357633X17734239.
Epub 2017 Oct 5. PMID: 28980853.

41) Felice J, Coughlin RF, Burns K, Chmura C, Bogucki S, Cone DC, Joseph D, Parwani V, Li F, Saxa T,
Ulrich A. Effects of Real-time EMS Direction on Optimizing EMS Turnaround and Load-balancing
Between Neighboring Hospital Campuses. Prehosp Emerg Care. 2019 Nov-Dec;23(6):788-794. doi:
10.1080/10903127.2019.1587123. Epub 2019 Mar 27. PMID: 30798628.

42) Boley S, Sidebottom A, Vacquier M, Watson D, Olsen J, Echols K, Friedman S. Investigating
racial disparities within an emergency department rapid-triage system. Am J Emerg Med. 2022
Oct;60:65-72. doi: 10.1016/j.ajem.2022.07.030. Epub 2022 Jul 20. PMID: 35907271.

43) Moskop JC, Geiderman JM, Marshall KD, McGreevy J, Derse AR, Bookman K, McGrath N,
Iserson KV. Another Look at the Persistent Moral Problem of Emergency Department Crowding.
Ann Emerg Med. 2019 Sep;74(3):357-364. doi: 10.1016/j.annemergmed.2018.11.029. Epub 2018
Dec 20. PMID: 30579619.

44) NQF: Quality positioning system. Appropriate Treatment for ST-Segment Elevation Myocardial
Infarction (STEMI) Patients in the Emergency Department (ED). Qualityforum.org.
https://www.qualityforum.org/QPS/QPSTool.aspx

45) NQF: Quality positioning system. All-Cause Emergency Department Utilization Rate for
Medicaid Beneficiaries in Need of Integrated Physical and Behavioral Health Care.
Qualityforum.org. https://www.qualityforum.org/QPS/QPSTool.aspx

46) Centers for Medicare and Medicaid services measures inventory tool. Ambulatory Care:
Emergency Department (ED) Visits (AMB-HH).

47) 2023 measures. Acep.org. https://www.acep.org/cedr/measures

48) Centers for Medicare and Medicaid services measures inventory tool. Median Time from ED
Arrival to ED Departure for Discharged ED Patients.

49) CMS Issues Hospital Outpatient Prospective Payment System and Ambulatory Surgical Center
Payment System and Quality Reporting Programs Changes for 2018 (CMS-1678-FC). Cms.gov.
https://www.cms.gov/newsroom/fact-sheets/cms-issues-hospital-outpatient-prospective-
payment-system-and-ambulatory-surgical-center-payment

50) Centers for Medicare and Medicaid services measures inventory tool. Left Without Being Seen.
Cmes.gov.

51) Centers for Medicare & Medicaid Services. (2023). Medicare Program: Hospital outpatient
prospective payment and ambulatory surgical center payment systems; Quality Reporting
programs; Payment for intensive outpatient services in rural health clinics, federally qualified
health centers, and opioid treatment programs; Hospital price transparency; Changes to
Community Mental Health Centers Conditions of Participation, proposed changes to the Inpatient
Prospective Payment System Medicare Code Editor; Rural Emergency Hospital Conditions of
Participation technical correction. In Federal Register (Vol. 88, pp. 49552-49921).
https://www.federalregister.gov/d/2023-14768

52) Centers for Medicare and Medicaid services measures inventory tool. Median Admit Decision
Time to ED Departure Time for Admitted Patients. Cms.gov.

22


https://www.qualityforum.org/QPS/QPSTool.aspx
https://www.qualityforum.org/QPS/QPSTool.aspx
https://www.acep.org/cedr/measures

Appendix A. Literature Review Search Strings

The search strings were developed to identify peer-reviewed articles from the Ovid MEDLINE®
database. The search included MeSH terms (auto explode [exp]), keyword searches in title (ti)

and abstract (ab) fields, and publication type (pt). The search was structured and
implemented using Boolean operators (AND/OR). Additionally, the publications must have
been added to Ovid MEDLINE® between January 1, 2018, and March 9, 2023.

Search Strings
1. Setting

o Emergency Service, Hospital, Emergency (department* or ward* or room*).
2. Overcrowding
o Bed Occupancy / Crowding / Capacity Building (capacity or over-crowding or
through-put or throughput)
o Boarding
3. Measures & Tools
o Qualitative Research/Operations Research/Retrospective Studies (research or
study or studies) / Delivery of Health Care/Quality Assurance, Healthcare
4. Vulnerable Populations
o Health Disparate/Minority and Vulnerable Populations/ Ill-Housed Persons/
Medically Uninsured (vulnerable or underserved or disadvantage or sensitive)
o Patient Safety
Aged 80 and over/ Frail/Elderly/Geriatric
Mental Health Disorders/Behavioral Health
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