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Abstract
Emergency Department Boarding Practices in the United States
By
Jason Nolan
Purpose.This study describes: (1) the practice of emergency department (EQ)rgpar
of medical and mental health patients in the U.S.; and (2) how patient, hospital and
community characteristics relate to ED boarding
BackgroundED crowding has been associated with a multitude of negative outcomes.
The practice of boarding admitted patients in the ED is a significant fassociated
with ED crowding. However, no quantitative analysis has been published that
characterizes the extent of these boarding practices. Furthermore,dés $tave
focused on the population of mental health patients boarding in EDs.
Methods.This study uses data from the 2008 National Hospital Ambulatory Medical
Care Survey, a national probability sample of visits to U.S. EDs, to determine the
proportion of EDs that board medical and mental health patients, the proportion of
patients that are boarded, boarding times for these patients, and the clséicacbéri
patients, hospitals, and community that are associated with boarding.
ResultsBivariate analyses confirmed that boarding was practiced by a majoEoin
the U.S. in 2008 (57.8%). The proportion of ED visits resulting in boarding was
significantly higher for the mental health population (21.5%) than for other visitors
(10.3%), and was especially high for the population of homeless mental healthspatient
(43.4%). Mean patient boarding time was also significantly higher for the nierash

population (292.7 minutes) compared to other visitors (205.0 minutes). One out of every



Vi

eight hours of visit time spent in U.S. EDs in 2008 was consumed by boarding.
Multilevel regression analyses demonstrated associations between longandbtmes

and all mental health patients (1.4 additional hours, p<0.001), and especially homeless
mental health patients (3.8 additional hours, p=0.001).

DiscussionThis is the first study known to describe U.S. ED boarding practices on a
national level. Several important findings emerged from this study: 1) EQibgas a
nationwide problem; 2) mental health related visits are consistently asslogiéh both a
higher proportion of boarding and longer boarding times; and 3) the U.S. is in need of
both increased facilities and services, and improved legislation and poliaiesl ge

toward the mental health population.
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Chapter One: Introduction to the Problem and Study Purpose
Background

Emergency departments (EDs) serve a vital role in society, withdtde w
“emergency” in the name underscoring the nature of the service that iseekp&'tiile
for most individuals a visit to an ED is a relatively uncommon occurrence, when it does
occur, patients depend on the ED to treat them in a timely, efficient and safe . manner
However, in the United States (U.S.) over the last 20 years, demand for EDsskagce
increased while the number of EDs has decreased (Institute of Medicine, 20@8; Naw
Niska & Xu, 2007). This imbalance has resulted in what researchers haveeaiezdc
as a crisis of inability to safely meet demand (Institute of Medicine, 20@8grromenon
widely known as emergency department crowding (EDC).

Researchers have associated EDC with increased morbidity, nyaatadit
sentinel events (Chalfin, Trzeciak, Likourezos, Baumann & Dellinger, 2007; Pines,
Hollander, Localio & Metlay, 2006; The Joint Commission, 2002). One study, based on
nationally representative data, found that the number of people seeking emeegency ¢
in the U.S., but subsequently leaving before being seen, had almost doubled from 1.1
million visits in 1995 to 2.1 million visits in 2002 (Sun, Binstadt, Pelletier & Camarg
2007). The authors concluded that, “recent strains on the U.S. ED system are adversely
affecting healthcare quality and access” (Sun et al., 2007, p. 211).

At the same time that demand for ED care has increased and ED capacity has
decreased, the number of inpatient hospital beds in the U.S. has decreased (American
Hospital Association, 2010). Likewise, the number of inpatient psychiatric bedspused t

treat patients with mental health and substance abuse (MHSA) conditions, ireeddecl



sharply in the U.S. From 1970 to 2003, one government agency found a 62 percent
decline in inpatient psychiatric beds per capita, and an 89 percent decline andtate
county psychiatric hospital beds per capita (President's New Freedom Guonmis

Mental Health, 2003). The decrease in psychiatric bed capacity is egpalaathing
considering that research has demonstrated a surge in MHSA related E@uwisig the

last decade, from 5.4% of all ED visits in 2000 to 12.5% of all ED visits in 2007 (Hazlett,
McCarthy, Londner & Onyike, 2004; Owens, Mutter & Stocks, 2010). Given this
decrease in both general inpatient and psychiatric inpatient beds, EDs have bad to re
to the practice of boarding these patients until hospital beds become avéiktibeld

be noted here that psychiatric patients will be referred to in this studgraal health

and substance abugBIHSA) patients, a term used by the Agency for Healthcare Quality
and Research in identifying these patients in its Clinical Classdic&oftware tool

(used in this study and discussed in greater detail in Chapter Three).

Throughout this dissertation, boarding will be defined as the practice of holding a
patient in a department (e.g. the ED) after the decision has been made to eith#readm
patient to another unit, or transfer the patient to another hospital, due to the lack of an
available bed. This includes the practice of boarding psychiatric patientsmgwai
admission to psychiatric units within hospitals or transfer to external psyclieilities.
Research has indicated that the practice of ED boarding results in worsee&sjtcom
including death, for boarded patients (Chalfin et al., 2007; Hong et al., 2009), longer
waiting times for all other patients, and an increase in the number of ambulzaicae
diverted to alternate hospitals for emergency treatment (Fatovich, Na@eevulis,

2005; Schull, Lazier, Vermeulen, Mawhinney & Morrison, 2003).



Statement of the Problem

Studies have demonstrated that the practice of boarding admitted patients in the
ED is one of the most significant factors associated with EDC (Fatovich et al., 2005;
Forster, Steill, Wells, Lee & Walraven, 2003; General Accounting Office, 2088in
Group, 2002; Lucas, Farley, Twanmoh, Urumov, Olsen et al., 2009; Schull, Lazier et al.,
2003). While the practice of boarding admitted patients in EDs has been described in the
literature (General Accounting Office, 2003; Institute of Medicine, 2006; h.&woup,
2008), to this researcher’s knowledge no quantitative analysis has been published
describing the extent of this practice at the state, regional, or natieekin¢he U.S.
Even less is understood about the extent of the practice of boarding MHSA patients, as
few research studies have specifically examined this patient populatiwm (Geoup,
2008).

Purpose of the Study

Study Aims

The purpose of this study is to better understand U.S. ED boarding practices. To
meet this purpose, this study has three aims: (1) to determine the extent tdhwehich t
practice of ED boarding of MHSA patients, as admitted patients and trpaskmts,
occurs in the U.S.; (2) to determine the extent to which the practice of ED boarding of
non-MHSA patients, as admitted patients and transfer patients, occurs in thend.&)
to describe how patient, hospital and community characteristics relatEWittmarding
Design

These aims will be addressed by means of analyses of secondary, crossl sectiona

data from the 2008 National Hospital Ambulatory Medical Care Survey (NHAMCLS)



dataset containing the variables and data necessary for such a retrespeysis. The

NHAMCS is a national probability sample of visits to the EDs of general and saprt-st

hospitals, excluding Federal, military and Veterans Administration hosgirtais all 50

states and the District of Columbia. Produced annually since 1992, the NHAMCS is a

free, public use dataset sponsored by the National Center for Health Statities

National Institutes of Health.

Research Questions
To address the aims, this study will answer the following research questions

1. What is the proportion of U.S. EDs that board patients?

2. What is the total proportion of visits to U.S. EDs that result in patient boarding,
and does this proportion vary by patient type, or by hospital, patient and
community characteristics?

3. For those patients who board in U.S. EDs, how long does the average patient
board, and does this time vary by patient type, or by hospital, patient and
community characteristics?

4. What is the total amount of ED boarding time in the U.S. annually?

5. What are the relationships among patient, hospital, and community charasteristi
and ED boarding?

Population/Sample/Data
As this study concerns U.S. ED boarding practices on a national level, the

population of interest in this study is the entire population of patients who visited U.S.

EDs in 2008. Within this population, specific interest is placed on boarded patients, both

MHSA and non-MHSA, as boarded admitted patients, boarded transfer patients, and



boarded admitted/transfer patients who were ultimately discharged direatiyhe ED.
The NHAMCS allows for the reliable approximation of the entire population of UDS. E
visits for any given year through its complex sampling algorithm and the afophof
weights. The dataset represents a national probability sample of visiesE®$s of
noninstitutional general and short-stay hospitals, excluding Federal, malitdry
Veterans Administration hospitals, from all 50 states and the District of G@uih
provides estimates in the following priority: U.S., region, ED, and type of owpei&ne
NHAMCS employs a four-stage probability algorithm, with samples ofggreampling
units, hospitals within primary sampling units, emergency service arean ®bs, and
patient visits within emergency service areas (CDC, 2008).
Variables

Of the 386 variables describing hospital, ED and visit characteristics cahtiaine
the 2008 NHAMCS, only a fraction will be used in this study. The variables ofshtere
defined and described in Chapter Three, have been grouped into four concepts
corresponding to: (1) visit characteristics, (2) hospital charactsri§Bpatient
characteristics, and (4) patient’s community characteristics. Armlbrgriables to be
studied, of primary interest is whether or not a patient was boarded (a visitehstiay;
and if so, the amount of time spent boarding. Variables representing patient, haspital a
community characteristics will then be used to better understand anyrtiferenat
exist among these boarded patients.

Significance
While a handful of studies, both in the U.S and abroad, have found the practice of

boarding admitted patients in the ED to be associated with EDC (Fatovich et al., 2005;



Forster et al., 2003; General Accounting Office, 2003; Lewin Group, 2002; Lucas,
Farley, Twanmoh, Urumov, Olsen et al., 2009; Schull, Lazier et al., 2003), no study has
examined the extent of this practice in the U.S. on a national level. Leadinggrand
medical associations including the Emergency Nurses Association, thecAmEpllege

of Emergency Physicians, and the American Academy of EmergencyiMedave

issued position statements calling for policy, research and administrdticte aimed at
reducing EDC (American College of Emergency Physicians, 2006; Eitel, iRudki
Malvehy, Killeen & Pines, 2010; Emergency Nurses Association, 2006). In theierposi
statements, admitted patient boarding is emphasized as a major contribuRar; tpelE

there has been no comprehensive quantitative analysis of admitted patient boahding in t
U.S. using a dataset capable of producing national estimates. At this juncture, such a
study is necessary to determine whether the current direction of resednobliay is
appropriate.

The practice of boarding MHSA patients in the ED is likewise an important
phenomenon to explore. It is similar to the practice of boarding other admitted patients
i.e., an ED bed is occupied by a non-ED patient for an unspecified amount of time
(Lewin Group, 2008). However, in hospitals without psychiatric wards, and in hospitals
with psychiatric wards but no vacancies, boarded MHSA patients are routinely
transferred to other hospitals for psychiatric care (Lewin Group, 2008; LewipGr
2009; Lipton, 2007). In some cases, boarded MHSA patients are discharged dwettly fr
the ED after days or even weeks because admission or transfer to a psywhiatnivas
never secured (Lewin Group, 2008; Lewin Group, 2009). Because of this, the total U.S.

population of boarded MHSA patients is made up of boarding MHSA admitted patients,



boarding MHSA transfer patients, and boarding MHSA patients who are ulymatel
discharged directly from the ED. Similar to the lack of knowledge about boarding
admitted inpatients in the ED, no study has examined the practice of boarding MHSA
patients in the ED at the state, regional or national levels (Lewin Group, 2008).

Some evidence suggests this group of patients may represent a sigpditiamt
of overall ED boarding time. In a recent study published by the Agency fdihEkme
Research and Quality (AHRQ), researchers found that one out of every eightt&D visi
involved a MHSA condition, with 41 percent of these visits resulting in hospitalization
(Owens, Mutter et al., 2010). Other researchers have concluded that boarded MHSA
admitted/transfer patients require more resource-intensive care phgee boarding
times than other boarded patients, and receive substandard care while in the ED
(American College of Emergency Physicians, 2008; Lewin Group, 2008; Lewin Group,
2009; Owens, Mutter et al., 2010). All of these factors indicate that the practice of ED
boarding is not a good solution for this patient population.

This study will fill several important gaps in the body of knowledge about EDC.
By determining the extent to which admitted patients are boarded on a natiohdhlsve
study will help establish whether the positions of leading national organizations on t
issue of EDC are well informed. Additionally, this study will be the first &cdbe the
extent of the practice of boarding MHSA admitted/transfer patients in.the data that
could prove useful to researchers and policymakers. Finally, by describing the
relationship between patient, community, and hospital characteristics and Elihbpar
this study has the potential to inform the research community about assoclaidmsvie

not been examined. Such relationships, if they exist, have the potential to identify



important trends that could aid in honing policy, research and administrative decisions
For instance, trends such as regional differences in boarding practicdsjispaaties,
or differences in boarding practices at certain types of hospitals could bh&adent

EDC has been characterized by experts in both the U.S. and other developed
countries, such as Australia and Ireland, as the most serious issue confrontiogd&Ds
(Fatovich, 2002; Gilligan et al., 2008; Institute of Medicine, 2006), and patient boarding
has been increasingly identified as the most significant factor contridotlBDC
(Fatovich et al., 2005; Forster et al., 2003; General Accounting Office, 2003 Lewi
Group, 2002; Lucas, Farley, Twanmoh, Urumov, Olsen et al., 2009; Schull, Lazier et al.,
2003). The existing model of serving communities’ emergency healthcare hemdght
hospital-based EDs is being compromised because of EDC. Interventions must be
devised and implemented to improve current conditions and allow EDs to function in the
manner for which they were designed. Before progressing further, it isaeces
reexamine ED boarding practices to ensure that current research andlpettgns are

well informed.



Chapter Two: Conceptual Framework and Literature Review
Conceptual Framework

Emergency department crowding (EDC), like most complex issues, ipperha
best understood through the lens of a conceptual framework that distills the phenomenon
into more comprehensible concepts and organizes them into a model with the power to
explain the problem and serve as a guide for research. According to Faworteptaal
framework “gives direction to the search for relevant questions about phenomena and
suggests solutions to practical problems” (1995, p. 3). In attempts to explain EDC and
guide research related to the phenomenon, to this author’'s knowledgeyititee
conceptual frameworks currently exist (Asplin et al., 2003; Schull, Slaughter &
Redelmeier, 2002; Richardson, Ardagh & Gee, 2005). Of the three, the Input-
Throughput-Output Conceptual Model of ED Crowding by Asplin et al. (2003) is the
only one created specifically to understand EDC in the U.S. healthcare system, and
represents a broader, more adaptable, and more universal conceptual framework than the
other models. Because of these traits, this framework was selected assifier lzems
adapted model of EDC to be used as a guide for this dissertation. The model in its
original form appears in Appendix A (Asplin et al., 2003).
The Input-Throughput-Output Conceptual Model of EDC

In the model by Asplin et al. (2003), EDC is comprised of three

interdependent concepts: input, throughput, and output. The concept of input includes
factors that create demand for ED services; throughput includes factordateatae
efficiency and effectiveness of ED care processes, especiattgroamg length of patient

stay and resource utilization; and output includes factors related to pati¢rardesérom
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the ED to the ambulatory care system, admission to the hospital, or transfer to anothe
facility. The graphic representation of the model (see Appendix A) presents a
visualization of each concept and the relationships between concepts, as aeell as t
temporal flow through the acute care system and the bottlenecks that might be
encountered (Asplin et al., 2003). The model’s creators provide a brief explanation
regarding its design, “The model is based on engineering principles fronmguleeory
and compartmental models of flow, dividing ED functioning into input, throughput, and
output stages” (Solberg, Asplin, Weinick & Magid, 2003, p. 825). Queuing theory traces
its roots to the study of telegraphing queues in the ldteadtury (Daigle, 2005), with
pioneers in the field using mathematical models to determine the number dfeswitc
necessary to handle inbound traffic on a switchboard (Tucker, Barone, Ceabry 8l
Rha, 1999). Queuing theory has been widely adopted by industrial engineers, and has
been applied to the study of queues for hospital beds (Gorunescu, McClean & Millard,
2002; Tucker et al., 1999). Forster et al. (2003) provide a clear and succinct description
of the application of queuing theory to EDC:
‘Queuing theory’ states that increased utilization leads to increased nushbers
people waiting in a queue and increased waiting time for new clients.
Theoretically, queues grow even when capacity is submaximal becausevile a
intervals between clients vary; some clients take longer to completeeserand
some clients require special services. Extending this theory to the Bihgwai
time may increase when there is submaximal hospital occupancy because some

patients need care in specialized units, such as oncology wards or those with
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telemetry. These may be fully occupied even when there is still a lot ofityapac

the hospital as a whole (p. 131).
This description of the application of queuing theory to EDC highlights the impertdnc
access to inpatient beds, and beds in “specialized units” such as psychiatric thits, wi
the overall phenomenon of EDC. Without access to beds, ED boarding of these patients
occurs, as shown in the model (see Appendix A).
The Adapted Conceptual Framework of EDC

Since the publication of the original model, much of the research concerning EDC
has focused on determining which factors constitute the most significans cdiise
problem, and which factors have the most pronounced effects. A growing body of
research points to the practice of ED boarding of admitted patients as tleegseajest
cause of EDC (Fatovich et al., 2005; General Accounting Office, 2003; Lewin Group,
2002; Lucas, Farley, Twanmoh, Urumov, Olsen et al., 2009; Schull, Lazier et al., 2003),
and as a cause associated with negative patient outcomes (Chalfin et al., 200%; Hong e
al., 2009). However, one of the weaknesses of the Input-Throughput-Output Conceptual
Model of ED Crowding (Asplin et al., 2003) is its inability to distinguish the redati
degree of importance among the concepts it desckifeite the model may not need to
distinguish the relative degree of importance of all the concepts it encomtedses
boarding of admitted patients is believed to be such an important determinant of EDC
that it warrants some form of distinction within the model. This distinctiosflisated in
the insertion of the “boarding load” in the Adapted Conceptual Framework of EDC

(Appendix B).
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Similarly, the practice of ED boarding of transfer patients, espetidSA
patients, while they await transfer to another facility is like thetjgeaof ED boarding of
admitted patients, i.e., the patient remains in the ED while awaiting a bedhetse
(Lewin Group, 2008; Lewin Group, 2009; Lipton, 2007). However, transfer patients are
generally classified or coded differently than admitted patients, and leeafatiss subtle
difference, their impact on EDC may be unmeasured in the research (Lewip, G
2008).To account for this important distinction, the output phase in Appendix B
demonstrates an amended workflow, with separate terminal paths for boarding of
admitted patients and transfer patients. Within the adapted model, boarding of transfer
patients also falls within the “boarding load” box in order to highlight the simipact
of these two populations on EDC.

Additionally, several researchers have recently drawn attention to tieeiay
hospitals of rationing scarce hospital beds to patients being admitted aftieeelec
surgical procedures over patients being admitted from the ED (Bayley20Gb; Falvo
et al., 2007; General Accounting Office, 2003; Henneman, Lemanski, Smithline,
Tomaszewski & Mayforth2009;Lucas, Farley, Twanmoh, Urumov, Evans et al., 2009).
While the conceptual model in its original form does account for the lack ofdstaffe
inpatient beds as a cause for ED boarding of admitted patients, a more exqaeiing
of the concept of rationing of beds would improve the model’s fit to current practices.
This update to the model is reflected in Appendix B.

Another set of amendments has been made to more accurately reflect tse resul
of certain actions and conditions inherent to EDC. The first regards ambulanceodiversi

Asplin et al. (2003) state, “Another marker of EDs being unable to meet patiemdlema



13

is ambulance diversion. An ED that diverts ambulances has signaled that it isero long
safely able to care for another critically ill or injured patient” (p. 178rokdingly, the
original model by Asplin et al. (2003) displays ambulance diversion as a box thatsappea
to deflect demand for ED care away from the throughput phase. However, theramabula
patient still exists, and one ED'’s loss is another’s gain: ambulance diversion
simultaneously decreases demand for care at a crowded ED while ing@@siand for

care at an alternate ED. Thus, a circled arrow has been added to the moeehbetw
demand for ED care and ambulance diversion to demonstrate the reciprocal nature
ambulance diversion has on ED demand (see Appendix B). Also, the path reflecting a
patient’s lack of access to follow up care following discharge to the ambutatcay

system has been changed to terminate in the input factor of safety netticar¢han in

the throughput factor of arrival in the ED, as this more accurately repdkergatient’s
trajectory (see Appendix B). Similarly, for patients who leave without cdingle

treatment, a pathway for returning to the ED, resulting in increased demarid ¢ard;

has been added to the model (see Appendix B), as research has shown that negry of th
patients subsequently return to the ED (Rowe et al., 2006).

Finally, perhaps the single greatest strength of the original modepistéstial to
inform research, public policy and practice. One reason for this is the modébhgnes
within the construct of the acute care system, with corresponding links to langgr pol
systems having the potential to greatly impact EDC. As a maturing pheaopmaany
of the simpler, more feasible, and least expensive solutions to EDC have already be

implemented, with potential remaining solutions likely to require the gresftests. It is
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because of this that the model’s bridge to public policy needs to be even more
pronounced and explicit.

The recent focus on healthcare reform in the U.S., including the passage of the
Affordable Care Act of 2010, has underscored the need for legislative plodinges to
improve the overall healthcare system. Public policy changes have the potentatliy g
impact EDC on both the input and output phases. Reducing barriers to access to care,
such as lack of healthcare insurance or lack of a primary care provider, cartigbgt
reduce upstream flow to the ED by: (1) diminishing the ED’s role as a safatgiree
provider for non-emergent conditions by establishing access to more apprppmete/
care providers; and (2) improving the overall health of the population through the benefit
of access to preventive and routine care, thereby decreasing the volume aof patient
presenting to the ED because of simple or chronic conditions that deteriorate into
emergency conditions (Burt & Arispe, 2004).

On the output phase, the issue of ED boarding of transfer patients is governed by
the Emergency Medical Treatment and Labor Act (EMTALA) of 1986 (U.S. Code
Collection, 1986). While EMTALA clearly mandates that all U.S. EDs accept ead tr
patients with MHSA emergencies, the law is much more vague as to the resquifem
psychiatric hospitals to accept these patients from EDs after they éaveriedically
cleared and determined to require hospitalization solely for MHSA treatmeptar{L
2007). As a result, MHSA transfer patients routinely board in EDs for days, weeks, or
even months while awaiting transfer to a psychiatric hospital (McGee & Ka20Q7;

Lewin Group, 2009; Pedroja, 2008). This situation can cripple an ED, as described in a

gualitative study by McGee and Kaplan:
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In some places the overcrowding is worsened by the fact that we have a huge

psychiatric population that has no place to go so the overcrowding gets worse. At

some of the campuses we have it's not unusual for them to be boarding 6, 7, or 8

psych patients for 3, 4, or 5 days so that takes up one-third of your emergency

department (2007, p. 445).

According to a recent study conducted by the Lewin Group for the U.S. Department of
Health and Human Services, there is evidence that hospitals are aware of the need fo
legislative review of these policies, as some hospitals in that studeétraata on
psychiatric boarders generally to show legislators and other stakehthldepsychiatric
boarding was a problem in their hospitals” (Lewin Group, 2009, p. 5). A review of
EMTALA and improvements to the legislation that governs ED transfers, and MHSA
transfers in particular, could go far toward improving efficiency in the outputpifake
EDC model.

Thus, legislative changes have the ability to impact both the input and output
phases of EDC. Accordingly, in order to more directly position EDC within the realm of
such legislation, and potential high-impact improvements, the healthcana $yatdoeen
added to the model as an overarching construct. Appendix B reflects this amendment to
the model, which more clearly demonstrates EDC manifesting within the acate c
system, and the acute care system operating within the healthcara.syst

It is important to point out that not all elements of the adapted model will be used
in this study. On the contrary, consistent with the purpose of this study as outlined in
Chapter One, the study will focus only on variables associated with boarding (a visit

characteristic), and with certain patient, community, and hospital ceassics. These
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variables, determined by the research questions being posed, will be descrileadein gr
detail in the Chapter Three; however, it should be noted here that a limitation of this
study, as is the case with most analyses which rely on secondary databibtyt to take
advantage of only those variables available in the original dataset.
Empirical Background

Literature Search Strategy

A search for research articles concerning EDC was performed in the 8ubMe
database using broad search terms in an effort to capture the highest numbeart rele
articles. The following search terms were used: "emergency medicigest [MeSH
Terms] AND "crowding" [MeSH Terms]. These parameters yielded over 35etss
from which, articles were selected for further reading based on the follovitiegec (1)
English language; (2) research study or literature review (as opposed t@etarynm
opinion, editorial or letter); and (3) EDC as the primary study focus. Additiondiiglea
not captured in the initial PubMed search were garnered from the referenoes of t
articles reviewed. Inclusion criteria for this review of literatureeases follows: (1) focus
on antecedents of EDC; (2) focus on outcomes associated with EDC; (3) webelscri
methods; and (4) findings added knowledge to understanding about EDC. Exclusion
criteria included: (1) pilot study; (2) main focus on an aspect of EDC outsile of t
hospital (e.g., prehospital provider safety, urgent care clinic efficiency, @hd (3) sole
focus on solutions to EDC.
Definitional Inconsistencies in the Literature

Despite being a worldwide problem, and the subject of extensive study for over a

decade, EDC remains so complex that researchers have still failedédaamonsensus
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on how it should be conceptually and operationally defined. One literature reveew cit

23 different definitions in use in the professional literature, listed in Tableiv be

(Hwang & Concato, 2004). As Table 1 shows, the lack of a consensus has resulted in a
wide range of operational definitions that include prominent antecedents of EDC,
consequences of EDC, and even combinations of antecedents and consequences.

Table 1.Definitions of EDC found by Hwang & Concato (2004)

1. Real-time computerized tracking of waiting times, treatmenstiared current census of
actual patients in the ED being treated or waiting to be seen.

2. Number of visits >120/d (840/wk).

Lack of capacity in observation area.

4. Response of nurses’ and physicians’ opinions of ED overcrowding and fefetiaing
rushed.

5. ED bed ratio, acuity ratio, provider ratio, demand value.

6. Patients wait >30 min, or all ED beds filled >6 h/d, or patients placed in Biakabr
physicians rushed.

7. Patients wait >30 min, patients wait >60 min, ED beds filled >6 h/d, patientdpn
hallways >6 h/d, waiting room filled >6 h/d, physicians feel rushed >6 h/d.

8. Patients wait >60 min to see physician, ED beds full >6 h/d, patients pig€Bd
hallways >6 h/d, emergency physicians feel rushed >6 h/d, waiting room fillbii>

9. When there are no available in-hospital beds for patients admdatedife ED.

10. ED crowding occurs when ED patients are ready but unable to be admittedrta éibor
or an ICU bed and are held in the ED.

11. Reduction of inpatient beds and a critical shortage of health cagspooials.

12. When admitted ED patients cannot leave the department becats#eallinpatient and
ICU hospital beds are occupied and no beds are available in neighborinig éfciti
transfer.

w

13.  From boarding inpatients already admitted to the hospital for hounsestalsgays.
14.  When patients needing admission cannot leave the ED because dbbrieyaf
inpatient beds.

15.  When admitted ED patients cannot leave the department becats#eallinpatient and
ICU beds in the hospital are occupied and no beds are available in neighbdilithgsfa
for transfer.

16. When acute care beds become filled.

17.  When the delay in transfer of admitted patient to a hospital bed is thaget h.

18. (Admitted) patients held overnight in the ED.

19. Too many sick patients, and too many admitted patients.

20. Periods of ambulance diversion.



18

21. Patients wait >90 min, ED beds filled >6 h/d, >30% ED beds filled with adrpittents,
patients in hallway >6 h/d, full waiting room >6 h/d.

22. Registered ED patients who Leave Without Being Seen (LWBS), and fogqarah
duration of EMS diversion.

23. Staff shortages, lack of available beds, poor operational procesas@ttraimber of
patients who seek care, lack of universal access, shortage of inpatierariseldsspital
closures.

For the purposes of this study, EDC will be conceptually defined as the phenomenon that
occurs, “When the identified need for emergency services exceeds a&vegksdnlirces for
patient care in the emergency department, hospital, or both” (American Cdllege o
Emergency Physicians, 2006, p. 585). This definition appropriately recognizes that
factors outside of the ED play a crucial and integral role in the problem.

Expert consensus regarding a common “gold standard” metric for measuring the
phenomenon has likewise proven difficult. Some of the most prevalent metrics for
measuring EDC in the literature are defined in Table 2 below. In the absemtgodd
standard” operational definition, the metrics below have served as the most common
measures of EDC in the research to date. Some of these metrics will beed tats in
this chapter, and several will also be used in this study (to be discussed in gtedter de
Chapter Three).

Table 2.Common Metrics Used in Studies of EDC

Metric Definition

Access block An admitted patient who spends more than eight houeskDth

Ambulance The aggregated number of hours (per day/week/month/year) an ED spends
diversion time diverting ambulances to other hospitals because of lack of capaditielp s
accept additional ambulance patients.

ED boarding The practice of holding a patient in the ED after theidedias been made
to either admit the patient to the hospital or transfer the patiemtdther
institution, due to lack of an available bed.

ED LOS ED Length of Stay: a patient’s total time in the ED from aktiv departure.
ED patient hours  The sum of hours for all patients present in the ED.



19

ED waiting room The number of patients in the ED waiting room who are awaiting placement
census in a licensed treatment area.

EDWIN The Emergency Department Work Index (EDWIN), a complex measateme
tool developed as a gauge of EDC (Bernstein, Verghese, Leung, Lunney &
Perez, 2003). The EDWIN formula appears in Appendix C.

NEDOCS The National Emergency Department Overcrowding Scale (KED@
complex measurement tool developed as a gauge of EDC (Weiss et al.,
2004). The NEDOCS formula appears in Appendix D.

Occupancy level A simple measurement tool developed as a gauge of EDC (bant, Z
Jones & Aronsky, 2007). The Occupancy Level formula appears in
Appendix E.

Patient waiting ~ The time from arrival in the ED to time of first contact with a phgsic
time

Percent of The percentage of patients (per day/week/month/year) presentind:=fo a
patients who for evaluation who subsequently leave the ED prior to receiving a medical
leave without screening examination.

being seen

Total ED Proportion of available bed hours per month occupied by patients.
occupancy

Total ED volume  Total number of patients in the ED.

Negative Outcomes Associated with EDC

While the current threads of EDC can be traced back to seminal articles
describing the problem as early as 20 years ago (Andrulis, Kellermann, Hactankin
& Weslowski, 1991; Gallagher & Lynn, 1990), an understanding of the profound effects
of EDC has only more recently begun to coalesce. This lag is likely thé oétus
natural order of development of understanding about any novel phenomena, whereby
problems must be shown to be systematic in order to warrant research, and then
definitions must be agreed upon, metrics for measurement must be created, and studies
must be designed and conducted. Now, 20 years after the problem was first described,
there is a substantial body of literature that convincingly supports the camcthat

EDC is associated with negative outcomes.
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It could be argued that the worst consequence of any health care phenomenon is
the death of a patient, thus in a discussion of the outcomes associated with EDC,
increased mortality seems an appropriate starting point. In one of tlestestdidies to
describe the relationship of EDC to patient mortality, Mir6 et al. (1999) foundhittaer
weekly visit volume was associated with increased patient mortalityr @ibearchers
have found associations between high ED occupancy rates and increasedymortalit
(Richardson, 2006; Sprivulis et al., 2006), as well as associations between prolonged
length of stay (LOS) in the ED and increased mortality (Chalfin et al., 2007; Hahg e
2009). In the most noteworthy of these studies, Chalfin et al. (2007) analyzed data
spanning four years for 50,322 ED patients destined for the intensive care unjt (ICU
using a multicenter database from 90 participating hospitals (Chalfin et al., 26@7)
authors found patient mortality to be associated with delayed admission, defifed as E
LOS greater than or equal to six hours from time to decision to admit to thgOIR df
hospital survival for delayed admission 0.709, 95% CI 0.6— 0.9).

Another study tested the association between EDC and pediatric inpatient
mortality (Shenoi et al., 2008). In this study, the researchers assumed &pé&diatric
patient’s time of admission was overlapped by a period of ambulance diversion by at
least 30 minutes. The authors found no association between ambulance diversion overlap
and pediatric inpatient mortality, an important finding considering the studyded|
63,780 patients from 11 Houston-area EDs over an approximately two and a half year
period. While this finding is notable, it is the only published study known to this
researcher with contrary findings about the positive correlation between EDCtiemd pa

mortality.
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Patient mortality is not the only negative outcome to be associated with EDC.
Researchers in three studies found inverse associations with the likelihoodiahge
antibiotics for pneumonia in a timely fashion and either longer ED LOS, highengvait
room occupancy, higher total ED volume, or a greater number of patients Uitimate
admitted (Fee, Weber, Maak & Bacchetti, 2007; Pines et al., 2006; Pines et al., 2007). In
four studies, researchers found EDC to be associated with negative outcome srirasure
cardiac patients. In two of these studies, EDC was measured by the prasenc
ambulance diversion, and it was found to be associated with treatment delagao car
patients, both in total out of hospital time, and in door-to-needle time for thrombolytic
administration (Schull, Morrison, Vermeulen & Redelmeier, 2003; Schull, Vermeulen,
Slaughter, Morrison & Daly, 2004). In the third study, the authors demonstrated
correlations between higher ED waiting room census and higher patient hours (defined
the sum of hours for all patients present in the ED) and several measures of adverse
cardiovascular outcomes, specifically cardiac arrest, hypotension, hieaet &d
dysrhythmias (Pines, Pollack et al., 2009). In the fourth study, researchetheise
Emergency Department Work Index, a previously developed measurement tool for
estimating the degree of crowding (Bernstein, Verghese, Leung, LunReye%, 2003),
and found an association between crowding and delays in percutaneous coronary
intervention for acute myocardial infarction (Kulstad & Kelley, 2009).

In other studies, researchers found statistically significant associbabmeen
various EDC measures and negative outcomes such as delayed analgesic treatment of
pain (Mills, Shofer, Chen, Hollander & Pines, 2009; Pines & Hollander, 2008), decreased

patient satisfaction (Pines et al., 2008), longer inpatient LOS (Krochmadk§, RB94;
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Liew, Liew & Kennedy, 2003), missed medications and overlooked lab results (Liu,
Thomas, Gordon, Hamedani & Weissman, 2009), delays in results of diagnostiagimagin
(Mills et al., 2010), disparities in timely access to care for the poor and thsucedl

(Burt & Arispe, 2004; Lambe et al., 2003), racial disparities in ED LOS (Pioesilio

& Hollander, 2009), lost hospital revenue (Bayley et al., 2005; Falvo et al., 2007), and the
opportunity to see additional ED patients (Lucas, Farley, Twanmoh, Urumov, Evans et
al., 2009). While this is not a comprehensive listing of the negative patient osttizahe

have been associated with EDC, it does provide a window into the breadth of the
problems related to EDC.

Input, Throughput and Output: Understanding the Antecedents of EDC

As described in the Conceptual Framework section above, the Adapted
Conceptual Framework of EDC (see Appendix B) serves as a useful model for
understanding the overall phenomenon of EDC. This framework will be used to
categorize various antecedents of EDC and characterize their relatiangtep t
phenomenon.

Input. As shown in Appendix B, the three input components comprising demand
for ED care are (1) safety net care, (2) unscheduled urgent care, and (3hemesage.
Among these inputs, emergency care is the component for which EDs were designed,
with safety net care and unscheduled urgent care being potentially reducilde Agut
will be discussed below, studies have shown that unscheduled urgent care is not
significantly associated with measures of EDC, and there is curregsly & the

literature regarding the impact of safety net care on EDC.
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One study at a tertiary care university teaching hospital in Turkey igatsdi the
impact of unscheduled urgent care users on EDC, measured by mean ED LOS (Oktay,
Cete, Eray, Pekdemir & Gunerli, 2003). The authors defined unscheduled urgent care
users as “inappropriate users” who preferred ED care because of “its pyoximi
satisfaction with care, worsening symptoms, and unavailability of careeguéar clinic”

(p. 585). The authors concluded that, although unscheduled urgent care utilization was
high, its impact was low, as inappropriate users had relatively short stagareahto the
group of appropriate users (mean length of stay in minutes#aBvs. 203.8213.8,
t=17.35, p<0.001). While this was a relatively small study (1,155 subjects) conducted
over a short timeframe (two weeks), two larger studies have corroboratedridesgsf

In a time series analysis of 37,999 visits spanning one year at the ED of a large
tertiary care hospital in Ontario, Canada, researchers tested not justrwimsttieeduled
urgent care visits had an impact on crowding, but whether the whole category ofrfwalk
patients” (as opposed to those arriving by ambulance) was associated witlS&ig, (
Lazier et al., 2003). In the study, EDC was measured by hours of ambulanceodjversi
and the authors found that the entire population of walk-in patients was not associated
with ambulance diversion. To explain this finding, they suggested that the loweescuiti
faster workups, and lower admission rates of these “walk-in patients’ae@sula lower
impact on the department when compared to ambulance-delivered patients with higher
acuities and higher admission rates. Similar conclusions were madeobicFkat al.

(2005) in a two-year retrospective analysis of 259,580 visits spanning three major
metropolitan EDs in Australia. The authors found no correlation between unscheduled

urgent care visits and three of the most commonly accepted measures of EDCneenbula
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diversion, ED occupancy, and waiting time. These studies suggest that focusing on the
input component of unscheduled urgent care does not hold much potential in improving
EDC.

It is important to point out that the studies by Schull, Lazier et al. (2003) and
Fatovich et al. (2005) were conducted in countries with universal access to health ca
systems. Thus, the findings from those studies are not applicable to the input component
of safety net care. The concept of safety net care is particular to the &ltS.daee
system, and represents a situation described by Asplin et al. (2003) that oceurs whe
“Disproportionate numbers of Medicaid beneficiaries and uninsured individuals
frequently rely on the ED as their usual source of care, often because cost ®r acces
barriers interfere with receiving care elsewhere” (p. 176). As sthtaceathere is
currently a gap in the literature regarding the impact of safety nebod&®C. One
study in the U.S. investigated the prevalence and appropriateness of visits bggsomel
patients to EDs on a national level (Hauser, 2007), perhaps a useful proxy measure of
whether safety net care could be further classified as unscheduled urgemt car
emergency care. Using data from the 2005 NHAMCS, Hauser (2007) determined that,
while the homeless population utilized the ED more frequently than the non-homeless
population, they did not utilize the ED for non-urgent visits in a greater magnitaae th
the non-homeless population. Further insight into the magnitude of safety net eare a
input component can be found in a study by Li et al. (2007), who compared rates of ED
usage in populations with and without universal access to health care. In a study
comparing large, nationally representative samples of ED visits betweeehShand

Canada in 2003, Li et al. (2007) found virtually identical rates of utilization (3918 visi
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per 100 population in the U.S. versus 39.7 visits per 100 population in Canada).
Unfortunately, neither of these studies measured the association betwedatjheeta

care population and measures of EDC. Future study is needed to better understand this
relationship.

ThroughputReferring again to Appendix B, the throughput component of EDC
describes factors associated with patient length of stay in the ED, amdeisdoth
human and physical resources, and ED systems and processes (Asplin et al., 2003).
Whereas the input component of EDC has a focus on patient volume, the throughput
component of EDC concerns efficiency and effectiveness. As will be discuseed bel
researchers investigating antecedents of EDC from the throughput componetunave f
mixed results.

The U.S. is experiencing a nursing shortage, and its need for nurses is also
draining the nursing workforce from other nations (Aiken, 2007). However, the current
shortage does not represent a novel problem in the history of EDC; 20 years ago, one of
the earliest papers to address EDC listed the shortage of registeredasuose of the
key antecedents of crowding (Gallagher & Lynn, 1990). Accordingly, a discuabout
throughput antecedents of EDC would be remiss if it failed to address studiesiagami
the association between staffing factors and crowding measures. Two bades
specifically investigated these relationships.

Both Lambe et al. (2003) and Schull, Lazier et al. (2003) tested for associations
between staffing measures and crowding measures. A common staffingemnedsath
studies was nurse staffing levels, and though both studies used different crowding

measures, neither found an association between EDC and nurse staffing. Lambe et al
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(2003) investigated 1,167 visits across 30 California EDs, measuring EDC through longer
patient waiting times, with waiting time defined as time from arrivah&ED to time of

first contact with a physician. The authors found EDC to be strongly associtted w

lower ratios of ED physicians to patients, and with lower ratidgagfe nurses to

patients, but the overall ratio of nurses to patients was not found to have a significant
correlation to patient waiting times (Lambe et al., 2003). Likewise, Scladiet et al.

(2003) found no association between ED nurse hours and EDC (as measured by hours of
ambulance diversion). The researchers also looked at the performances of 15gttendi
emergency physicians to assess any correlation between the etstiestof the

physician on duty and EDC, again measured by hours of ambulance diversion; they found
no such relationship (Schull, Lazier et al., 2003).

Turning to other throughput variables, in a prospective study of 1,589 patients
seen over a ten week period at an academic, urban tertiary care ED in the 181§., Ke
Scheulen & Hill (2001) investigated the impact of a newly opened ED managed acute
care unit (ACU) on EDC. Kelen et al. (2001) measured EDC by: (1) ambulanceatversi
time and (2) percentage of patients who left without being seen (LWBS). The A€U wa
designed to accept ED patients who would likely require evaluation for more than four
hours, such as patients with extensive diagnostic workups or observation protocols;
therefore, this study has the potential to serve as a gauge of the effect arf &tent
management of patients anticipated to have the largest impact on throughputtldélen e
(2001) found that LWBS rates dropped from 10.1% of the daily census in the two weeks
before the ACU opened, and 9.4% one year before the study, to 5.0% (p < 0.05), despite

a 9.0% increase in patient volume from a year earlier. Likewise, ambulaecsion
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decreased from 98 hours in the two weeks before the ACU opened to 30 hours after
opening (p < 0.05). Comparisons of a six month pre-opening period and two month post-
opening period showed that ambulance diversion decreased by 40%, whereas at four
neighboring hospitals, ambulance diversion increased by 44% during the same period. It
could be argued that these results are more reflective of increasedycégiscit

throughput component) than efficiency. The authors addressed this point, citing the fact
that they had increased ED capacity by seven beds only two years before, but had
actually seen increased LWBS rates and unaffected ambulance diversioaftendsat
expansion (Kelen et al., 2001).

Output.Referring again to Appendix B, the output component of EDC describes
factors associated with a patient’s exit from the ED, and concerns ED, hasplital
community factors (Asplin et al, 2003). As will be discussed below, researchers
investigating antecedents of EDC from the output component have published persuasive
results. A significant output factor associated with EDC is the inabiligitoit a patient
to the hospital, or transfer a patient to another facility, after such dispositibden
made in the ED. This situation results in the practice of boarding patients in the ED.
the case of admitted patients, boarding occurs because of the lack of dnlavaila
inpatient bed at the time of decision to admit (Asplin et al., 2003). In the case oétransf
patients, boarding results from the lack of bed availability at the acgdptility, or the
inability to locate a facility willing to accept the patient (Lewin Group, 2Q@8yin
Group, 2009; Lipton, 2007). To further define and categorize boarded patients, depending
upon the availability of services, two hospitals might classify the exa& baarded

patient in different ways. This is the case for boarded MHSA patients rgvagatment
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in a psychiatric unit: if a hospital has a psychiatric unit, the patient would Is&ielhsis

a boarded admitted patient, while if the hospital has no psychiatric unit, the patigdt w
be considered a boarded transfer patient (Lewin Group, 2008; Lewin Group, 2009;
Lipton, 2007).

In the studies by Fatovich et al. (2005) and Schull, Lazier et al. (2003) described
in thelnputsection above, the authors both found significant correlations between ED
boarding and EDC measures. Fatovich et al. (2005) investigated access block (the
Australian term for ED boarding), defined as “an admitted patient who spendshauore t
eight hours in the ED” (p. 352). They tested for associations between accessidlock a
three of the most commonly used indicators of EDC—ambulance diversion, ED
occupancy, and waiting time—and found access block to be strongly correlated to all
three measures (ambulance diversion: r=0.75, 95% CI 0.49-0.88, p < 0.001; ED
occupancy: r=0.96, 95% CI 0.91-0.98, p < 0.001; waiting time: r=0.83, 95% CI 0.65-
0.93, p < 0.001). Similarly, Schull, Lazier et al. (2003) found a significant associati
between the number of admitted patients boarding in the ED and ambulance diversion.
They found that for every admitted patient boarded in the ED, there was an additional 6.2
minutes (95% CI 2.6-9.8) of ambulance diversion time per eight hour shift.

Another study investigated the cause of increased ED LOS. Lucasy,Farl
Twanmoh, Urumov, Olsen et al. (2009) found a significant positive relationship between
median ED LOS and ICU census, cardiac telemetry census, and the peroé&fRge
patients admitted each day. The authors found no relationship between ED LOS and ED
volume. These findings imply that the number of patients an ED sees in a givemday

correlated with crowding; rather, EDC is associated with the inability tcnadva
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admitted patients to their destination outside of the ED. Similar findings werslpedbli

in a report on the American Hospital Association’s Survey of ED and Hospitali§apac
where the authors found that the most cited reason for ED diversion was the lack of
available critical care beds (Lewin Group, 2002). Moreover, the Institute fdihElaee
Improvement (IHI) made the following statement in a 2003 white paper,

The so-called “ED problem,” however, is actually a system problemdBDst

exist in isolation, but are part of a system of care through which patients flow.

Increasing capacity in the ED to accommodate more patients, a solution chosen

by many hospitals, is like broadening only the large end of a funnel. Increasing

input without facilitating a smooth exit (in this case, transfer to other hospital

units) worsens the problem (IHI, 2003, p. 2).

This statement highlights a particularly noxious feature of ED boardingicswuhat
aim to address EDC without simultaneously addressing boarding have the pttential
amplify the problem.

Additionally, the practice of ED boarding appears to be increasing. Ong rece
Canadian study sought to describe the degree and trends of EDC at a typieadiaca
urban, tertiary care hospital (Bullard et al., 2009). The authors reported cansSi3te
patient volume over the study period (about 50,000 visits per year), while finding that
boarding times had steadily increased each year, almost linearly4&at0 hours per
year in 2000-2001 to 118,741 hours in 2006-2007. For the patient cohort of 2006-2007,
Bullard et al. (2009) reported 12,017 admitted patients boarding an average of 9.88 hours
each, or 2.37 hours for each patient seen in their ED that year. In Australiajdy a st

from a similar hospital (academic, urban, tertiary care, about 50,000 visitsapgr ye
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researchers found that the percentage of ED patients waiting greaterghahours for
admission rose from 7.3% in 1999-2000, to 12.2% in 2000-2001, to 20.9% in 2001-2002
(Fatovich & Hirsch, 2003). Likewise, in the U.S., in a landmark report by the General
Accounting Office (GAO) about the state of EDC in 2003, boarding of admitted patients
was the most commonly cited reason for crowding (GAO, 2003). In their report, based on
a survey of 1,489 short-term, nonfederal, general medical and surgical hospit# s/
located in metropolitan areas across all 50 states, the GAO (2003) concluded the
following:
The factor most commonly associated with crowding was the inability to transfe
emergency patients to inpatient beds once decisions had been made to admit them
as hospital patients rather than to release them after treatment. In labkihy
hospitals did not have the capacity to always meet the demand for inpatient beds
from emergency patients, hospital officials, researchers and others poified t
financial pressures leading to limited hospital capacity to meet perjgélgssn
demand for inpatient beds and (2) competition between admissions from the
emergency department and scheduled admissions such as surgery patients, who
aregenerally considered to be more profitable (p. 22).
It should be noted here that the issue concerning competition between ED and non-ED
admissions, and the profitability of ED admissions, will be discussed in gretgiire
the section below entitlethe Cost of Boardingt is also important to point out that the
survey results from the GAO (2003) were based on responses from hospital
administrators, and have not been substantiated by a quantitative analysis of USt ED vi

data capable of producing national estimates.
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In contrast to the studies associating ED boarding with crowding, Lanahe e
(2003) found an association between the number of patients waiting for inpatient beds
andshorterwaiting times (with waiting times defined as time from arrival in the &D t
time of first contact with a physician). The researchers, seensngbyised by this
finding, offered several possible explanations, with the most plausible being that ED
with more patients waiting for inpatient beds may be well managed to effycsewat
patients in hallways, thereby decreasing the time of first contéictawahysician (Lambe
et al., 2003)While this finding certainly warrants further investigation, the sheer volume
of research in support of ED boarding being a significant antecedent of EDC is
compelling.

While the studies reviewed above have concerned only boarded patients awaiting
inpatient admission, other studies have focused specifically on the population of boarded
MHSA patients, either as admitted patients or transfer patients. This popusati
important to study because MHSA patients make up a significant proportion dof overa
ED visits and hospital admissions from the ED. In a study recently published by the
AHRQ, researchers found that one out of every eight visits to a U.S. ED in 2007 involved
a MHSA condition, with 41 percent of those visits resulting in hospitalization, an
admission rate two and a half times greater than for non-MHSA related ED vis
(Owens, Mutter et al., 2010). As a comparison, Hazlett et al. (2004) found that in 2000,
one out of every 18 visits to a U.S. ED involved a MHSA condition, with 22 percent of
those visits resulting in hospitalization. Thus, between 2000 and 2007, researchers have
demonstrated a more than doubling in the rate of MHSA related ED visits, andya nearl

doubling in the rate of admission from the ED for MHSA conditions.
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For another perspective, a qualitative study on ED MHSA patient boarding was
conducted for the U.S. Department of Health and Human Services. In the study, the
Lewin Group (2009) identified a sample of nine U.S. hospitals according to: geagraphi
location, urban/rural status, bed size, public/private status, presence of a gsywhraly
and state rank as a leader/laggard in mental health care. In theirsaoatps extent of
the problem presented by MHSA patient boarding, the researchers statethadjohiey
of respondents interviewed agreed boarding was a significant problem in theirleospita
ED Directors/ED Physicians tended to perceive boarding as a more sedblepthan
other types of clinical staff, for example psychiatrists” (Lewin Group, 2009, p. 4)

When summarizing the main reasons cited for MHSA patient boarding, the
authors listed the following: (1) lack of inpatient hospital capacity (spatiyfimpatient
psychiatric beds); (2) liability (physicians/psychiatrists would ra#iokenit a patient than
have them harm themselves/others after being discharged); (3) insurameeistielays
in pre-authorization; (4) placement or transfer issues (especially fanthgured or
patients perceived as difficult); (5) insufficient or lack of outpatient/comiyuni
resources; (6) insufficient staffing (especially psychiatrists apchjtric nurses); (7)
necessity of medical clearance prior to psychiatric evaluation; and (8)ieaoglvith
EMTALA, which requires hospitals to stabilize patients prior to transfempyahiatric
facility (Lewin Group, 2009). While the study describes the reasons for thecpratt
MHSA patient boarding and characterizes it as a problem, it does not estaplish an
association between MHSA boarding and EDC measures, nor does it quantify the
magnitude of the practice. In fact, as previously stated, to this reséstgimrledge no

study has determined the extent to which U.S. EDs board MHSA patients on a national
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level, representing a gap in the literature concerning EDC. In a revikerature
conducted by the Lewin Group (2008) in connection with the 2009 study that was just
described, the authors concur with this finding, stating, “To date, no comprehensive,
nationwide academic evaluation of psychiatric boarding detailing the extd of t
problem exists” (p. 21).

In order to learn about MHSA patient boarding practices in the U.S., the
American College of Emergency Physicians (ACEP, 2008) conducted a survey of 328
U.S. ED directors. Results of the survey were as follows: (1) 79% indicateddamed
MHSA patients in their ED, with more than 90% indicating boarding every week, and
more than 55% indicating boarding daily or multiple times per week; (2) over 60% of
boarded MHSA patients stay in the ED over four hours after the decision to admit ha
been made, with 33% boarded for over eight hours and 6% boarded for over 24 hours; (3)
62% indicated no psychiatric services are provided to MHSA patients while boarded in
their ED awaiting admission or transfer; (4) 89% indicated transferrin§Aphtients
every week due to unavailability of psychiatric beds at their hospital; (5) 23éaiedi
there are no community psychiatric resources available; (6) 72% indibatddHSA
ED patients require more nursing and other resources than non-MHSA patients; and (7)
85% indicated wait times for all ED patients would be reduced if they had better
psychiatric services available (ACEP, 2008). In addition, in a similar seoructed
by ACEP in 2004, emergency physicians indicated that MHSA patients board twice as
long as medical patients (ACEP, 2008).

In summary, the studies reviewed above suggest that the output component is an

important antecedent of EDC. Regarding the input component, while little is known
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about the association between the safety net care population and measures of EDC,
studies have shown that walk-in patients are not significantly associdteED\C,

suggesting that the safety net care population seeking unscheduled urgent care may not
be a significant factor in EDC (Fatovich et al., 2005; Oktay et al., 2003; Schzikbr ledt

al., 2003). Future studies are needed to better understand this population’s impact on
EDC. Researchers studying the throughput component of EDC have demonstrated mixe
results concerning the association between measures of EDC and measuresiof huma
resources, efficiency, and ED design (Kelen et al., 2001; Lambe et al., 2008; Sc

Lazier et al., 2003). Again, further research could help clarify these relaijsn

However, researchers studying the output component of EDC have consistently
demonstrated associations between measures of EDC and the practice of boarding
patients. The majority of these studies have specifically concerned baareted

patients (Bullard et al., 2009; Fatovich & Hirsch, 2003; Fatovich et al., 2005; GAO,

2003; IHI, 2003; Lewin Group, 2002; Lucas, Farley, Twanmoh, Urumov, Olsen et al.,
2009; Schull, Lazier et al., 2003); however, no study has described the extent of the
practice of boarding admitted patients in U.S. EDs on a national level. Othes $tades
suggested that the study of boarded MHSA patients (admitted/transferimpest EDC
(ACEP, 2008; Lewin Group, 2008; Lewin Group, 2009; McGee & Kaplan, 2007,

Pedroja, 2008). An understanding of the extent of the practice of boarding of admitted
patients, as well as boarding of MHSA patients, on a national level, is a denszhgapt

in the literature (Lewin Group, 2008).
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The Cost of Boarding
As stated above, the GAO (2003) found the most commonly cited reasons for
inpatient boarding in the ED to be (1) financial pressures leading to limiteddlospit
capacity, and (2) competition between the ED and scheduled admissions suchrgs surge
patients, who are generally considered to be more profitable. However, sawdied s
have demonstrated that ED admissions might actually be more profitable than other
admissions. In a study of 62,588 ED visits during the 2005 fiscal year at a large,
nonprofit, community teaching hospital in south central Pennsylvania, Falvo et al. (2007)
found that providing emergency services to patients in ED beds that were instead used to
board admitted patients could have resulted in $3,960,264 in additional hospital revenue.
In a similar study at a large, urban, university teaching hospital in Peansyl
Bayley et al. (2005) analyzed the revenue lost by the ED, which they termed the
“opportunity cost,” as a result of boarding admitted chest pain patients. The authors
determined the annual lost revenue was $204 per patient boarding greater than three
hours, or a total of $168,300 in annual opportunity cost. Another recent study took a
different angle, looking at the opportunity cost of not being able to evaluate as many
patients in a day, which they termed “opportunity loss” (Lucas, Farley, Talanm
Urumov, Evans et al., 2009). In the study, the authors examined a prospective
convenience sample of 27,325 patients presenting to a cohort of five hospitals during the
second week of every month for five consecutive months, with the cohort comprised of a
mix of academic, community, trauma, and nontrauma centers. In the end, they found that
for every 30 minutes of boarding time, hospitals lost the ability to see 3.5% of tee ED’

daily census, or an opportunity loss of 36 patients per day for the busiest hospital in the
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study. Yet another study found that admissions from the ED were more profiattie f
hospital than non-ED admissions (Henneman et al.,)200¢heir retrospective
comparison of contribution margin (revenue minus costs) per patient over thede fis
years at an academic, urban, trauma, tertiary care hospital, the authorsngete¢he
median contribution margiper day for ED admissions was $769 whereas for non-ED
admissions it was $595.
Conclusions

Leading researchers have declared EDC to be one of the most significant
problems faced by EDs around the world (Fatovich, 2002; Gilligan et al., 2008; Institute
of Medicine, 2006). This review of the literature has examined research deatingst
some of the negative sequelae of EDC, and focused on the antecedents of EDC through
the components of input, throughput and output. While all three of these components may
have a significant impact on EDC, the antecedent most consistently assoaihte
measures of EDC is the output component, and specifically, the practice of boarding
admitted patients in the ED. Despite this conclusion, a glaring limitation txigtang
literature is knowledge about the extent of ED boarding practices on a natigiahl
the U.S. As to the reasons for boarding, it has been suggested that this practsalts a
of financial pressures on hospitals, with ED patients being boarded because they are
considered less profitable than other types of admissions (GAO, 2003); howeves, studie
have demonstrated lost hospital revenue from this practice, and indicated timas$ patie
admitted from the ED may actually be more profitable than other types ofsaoinsis
(Bayley et al., 2005; Falvo et al., 2007; Henneman et al., 2009; Lucas, Farley, Twanmoh,

Urumov, Evans et al., 2009). Unfortunately, examining the reasons hospitals practice ED
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boarding falls outside of the scope of this dissertation, but future studies are weeded t
better understand why this practice occurs. Finally, one specific population of ED
boarded patients, MHSA patients, remains understudied. Researchers havme@term
that the MHSA patient population accounts for a considerable proportion of all U.S. ED
visits, with an admission rate that is much greater than for the non-MHSAtpatie
population (Hazlett et al., 2004; Owens, Mutter et al., 2010). Research describing the
extent of the practice of boarding MHSA patients is needed in order to better anderst

the impact this practice may have on EDC.
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Chapter Three: Methodology

In designing this research study, several assumptions were made aboturéhe na
of Emergency Department Crowding (EDC) and the practice of boardirizatiirst, it
is generally accepted that EDC contributes to increased morbidity anditpait&D
patients, that the practice of boarding patients in the ED contributes to EDC, ahe that t
practice of boarding ED patients results in worse outcomes for those pdtiengdso
assumed that the use of EDs for patient boarding is an inefficient and poorly designed
solution for an existing hospital problem. Lastly, it is generally acceptétethslative
and policy changes have the ability to decrease ED patient boarding and dE€r€ase

With these assumptions in mind, this study aims to describe the extent to which
the practice of boarding ED patients occurs in the U.S.; while boarding practrees ha
been described in single- and multi-center studies, no study has been published that
characterized the extent of boarding practices on a national level in the s Stuldyi
divided the population of boarded patients into two groups—mental health/substance
abuse (MHSA) patients and non-MHSA patients—because past research has
demonstrated noteworthy differences in boarding practices, resource buedgtts of
boarding, and the legislation concerning these two patient populations (ACEP, 2008;
Lewin Group, 2008; Lewin Group, 2009; McGee & Kaplan, 2007; Pedroja, 2008). As
this study is concerned with boarding practices, it will focus on the output phase pf EDC
and will examine four main concepts in its description of U.S. ED boarding pra¢fires:
visit characteristics, (2) patient characteristics, (3) hospitahctexistics, and (4)
patient's community characteristics. These concepts, and their respeetasgeares, are

discussed in greater detail below.
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Purpose and Aims
The purpose of this study is to better understand U.S. ED boarding practices. To

meet this purpose, this study has three aims: (1) to determine the extent tdhwhich t

practice of ED boarding of MHSA patients, as admitted patients and trpaskmts,

occurs in the U.S.; (2) to determine the extent to which the practice of ED boarding of

non-MHSA patients, as admitted patients and transfer patients, occurs in thentd (3); a

to describe how patient, hospital and community characteristics relatEWitioarding

Research Questions
To address the study aims, this study will answer the following research
guestions:

1. What is the proportion of U.S. EDs that board patients?

2. What is the total proportion of visits to U.S. EDs that result in patient boarding,
and does this proportion vary by patient type, or by hospital, patient and
community characteristics?

3. For those patients who board in U.S. EDs, how long does the average patient
board, and does this time vary by patient type, or by hospital, patient and
community characteristics?

4. What is the total amount of ED boarding time in the U.S. annually?

5. What are the relationships among patient, hospital, and community charasteristi
and ED boarding?

Research Design
As with any research study, the methodology used for this study was driven by

the research questions and the data source. The data source for this study is the 2008



40

NHAMCS, currently the only existing dataset that captures the variabtessary for
this study and that is capable of producing national estimates (Oweret, &aat., 2010).
The 2008 NHAMCS is a national probability sample survey of visits to hospital
outpatient and emergency departments, conducted by the National Center flor Heal
Statistics, Centers for Disease Control and Prevention (CDC), and allotlie for
application of weights to produce unbiased national estimates. The data colleatéyn sur
tool for the 2008 NHAMCS, the Emergency Department Patient Record Form, aippears
Appendix F.
Population/Sample

As this study aims to gain understanding about overall U.S. ED boarding
practices, the population of interest in this study is the entire population of patiemt
visited U.S. EDs in 2008. Within this population, specific interest is placed on boarded
patients, both MHSA and non-MHSA, as boarded admitted patients, boarded transfer
patients, and boarded admitted/transfer patients who were ultimatelyrdedhixrectly
from the ED. As described in more detail below, the NHAMCS allows for the reliabl
approximation of the entire population of U.S. ED visits for any given year through its
complex sampling algorithm and the application of weights. The NHAMCS isanaht
probability sample of visits to the EDs of noninstitutional general and short-stay
hospitals, excluding Federal, military and Veterans Administration hosprtais,all 50
states and the District of Columbia. The dataset provides estimates irldenigl
priority: U.S., region, ED, and type of ownership. The NHAMCS employs a four-stage

probability algorithm, with samples of primary sampling units, hospitals withingoyj
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sampling units, emergency service areas within EDs, and patient visits amtlergency
service areas (CDC, 2008).
Primary Sampling Units

A primary sampling unit is defined as “A county, a group of counties, county
equivalents (such as parishes and independent cities), towns, townships, minor civil
divisions (for some primary sampling units in New England), or a metropolitastistd
area (MSA)” (CDC, 2008, p. 6). The MSAs used in the NHAMCS were originally
defined by the U.S. Office of Management and Budget using the 1980 Census. The 112
primary sampling units used in the 2008 NHAMCS are comprised of the following: (1)
the 26 primary sampling units with the largest populations from the 1985-94 National
Health Interview Survey (NHIS), (2) one-half of the next 26 largest pyiisemnpling
units from the NHIS, and (3) one primary sampling unit from each of the 73 primary
sampling unit strata formed from the remaining primary sampling units fotkh®
sample.

Additionally, the CDC (2008) states that the original NHIS sample of primary
sampling units was drawn from a population of 1,900 geographically defined primary
sampling units from the 50 States and the District of Columbia. Prior to drawing the
sample, these 1,900 units were stratified by demographic and socioeconomic variables
(within four geographic regions by MSA or non-MSA status), then selected with a
probability proportional to their size.

Hospitals
Hospitals for the 2008 NHAMCS were defined as those that were designated as

general or children’s general and had an average length of stay foraitpaf less than
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30 days. Hospitals were excluded if they were Federal hospitals, hospital units of
institutions, or hospitals with less than six beds. According to the CDC (2008), all
hospitals in non-certainty primary sampling units with five or fewer hospitate
selected with certainty (149 hospitals in 55 primary sampling units indtegary). For
those non-certainty primary sampling units with more than five hospitals, &lespére
stratified by hospital class, type of ownership, and size (size measucedthbijned
volume of ED and outpatient department visits). From this stratified hospitdiMest
hospitals were selected from each primary sampling unit based on probability
proportional to size (161 hospitals in this category). In the certainty primaiplisg
units, hospitals were stratified by region, hospital class, ownership, andnslzbea 240
hospitals were selected based on probability proportional to size. Finally, frei@the
hospitals that had neither an ED nor an outpatient department, a sample of 50 hospitals
was selected (CDC, 2008). Of the resulting sample of 475 hospitals, 79 were found to be
ineligible (due to closing or other reasons), and 357 of the eligible hospitals chose to
participate in the survey. This amounted to an unweighted hospital sampling response
rate of 90.2 percent (89.8 percent weighted).
Emergency Service Areas

The CDC compiles two separate databases each year as part of the ISHAWMC
the ED data file, and (2) the Outpatient Department (OPD) file. While tief(@Hs not
relevant to this study, it is important to note that the CDC uses the same aldorithm
select its sample for both the ED file and the OPD file. Up to and including the hospital
stage, both samples are identical; however, at the emergency servisegecthe

samples diverge. This divergence is based on whether an OPD meets thdariteria
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definition as an ED versus an outpatient clinic. The CDC (2008) clearly defined its
criteria for determining whether an ED (or an emergency servicgwasaselected for
inclusion in the ED file or the OPD file for the 2008 NHAMCS. If an ED was extia?#
hours per day, it was considered in-scope and therefore included in the EDafilén-f
scope ED had an emergency service area that was open for less than 24 hours per day, the
emergency service area was included with the ED. If a hospital had anfteD kiss
than 24 hours per day then it was considered an OPD. Each ED was treated asea separat
stratum, and all emergency service areas were selected with cei@itttg hospitals
eligible for the study, 353 had EDs and chose to participate in the survey, reisudtimg
unweighted ED response rate of 93.1 percent. From these 353 EDs, a total of 463
emergency service areas were selected, and of these, 431 respondeddirity ttea
total of 34,134 patient visit records for the survey (CDC, 2008).
Patient Visits

The sampling unit for the NHAMCS is the patient visit. This is defined as a
direct, personal exchange between a patient and a physician, or a staémaeting
under a physician's direction, for the purpose of seeking care and renderihg healt
services, in the U.S., to EDs of non-Federal, short-stay, or general hospitals. For the 2008
NHAMCS, visits were systematically selected over a randomly askimesek
reporting period, with a target number of 100 visit records for each hospital, totaling
34,134 visit records for the entire survey.

Definitions of Variables and Terms
The 2008 NHAMCS contains 386 variables describing hospital, ED and visit

characteristics. However, only a fraction of these variables were uded study. Table
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characteristics, (2) hospital characteristics, (3) patient chasticigrand (4) patient’s

community characteristics. Each variable will be discussed below witbatetspits

conceptual definition, as well as its operational definition in the 2008 NHAMCS.

Table 3.Conceptual definitions of variables to be used in the study

Variable Name

Conceptual Definition

Boarded patient

Patient boarding time

1. Visit Characteristics

A patient whose ED evaluation ismlete and the decision has been made
to admit to the hospital or transfer to anotheilitgcbut there is no
available bed and the patient remains in the EDs ifitludes patients who
never secure a bed in the hospital or a transfditfa and are ultimately
discharged from the ED.

The time from decision to aamtransfer until departure from the ED.

Hospital geographic
region

Hospital metropolitan
status

Hospital ownership

Hospital elective surgery
schedule

Hospital ambulance
diversion time

Safety net status

Boarding ED

2. Hospital Characteristics

The region of the U.S. in which the ED is locatBlditheast, Midwest,
South, or West).

Whether the ED is located in a metropolitan or a-nwtropolitan area.

The type of ownership of thepfiias in which the ED is located (Voluntary
non-profit, Government non-Federal, or Proprietary)

The number of days per week the hospital schealdesive surgeries.

The time in minutes or hours a hospital spendsipgfweek/year diverting
ambulances to alternate hospitals.

A hospital serving >30% Medicaid patients, >30%nsnred patients, or
>40% combined Medicaid and uninsured patients.

An ED that routinely practices ED bdagd

Mental health/substance
abuse (MHSA) patient

Patient age

Patient residence

Patient sex

Patient race

Patient ethnicity

3. Patient Characteristics
A patient whose ED visit is related to a MHSA cdiudi.

The patient’s age.

The patient’s current place siflemce (Private Residence, Nursing Home,
Other Institution, Other Residence, Homeless, dtridmwn).

The patient’s sex (Male or Female).

The patient’s race (White, Black/AfricAmerican, Asian, Native
Hawaiian/Other Pacific Islander, American Indiardg4a Native, Multiple
Races Reported, or Unknown).

The patient’s ethnicity (Hispdhgtino, not Hispanic/Latino, or Unknown).
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Patient expected source of The expected primary source of payment for the (#&ivate Insurance,

payment

Patient frequency of ED
use

Patient diagnosis

Patient cause of injury,
poisoning, or adverse
event

Medicare, Medicaid/SCHIP, Worker's Compensationf-Bay, No
Charge/Charity, Other, or Unknown).

The number of previous times the patient has been & the ED associated
with the visit record in the last 12 months.

The patient’s diagnosis (ICD-9)CM

The specific details regarding the cause of tharypjpoisoning, or adverse
event relating to the patient’s visit (ICD-9-CM).

Community poverty
Community income
Community education

Community urban/rural
status

4. Patient’s Community Characteristics
Percent of poverty in patientsmmunity.
Median household income in pasectmmunity.

Percentage of adults with ehBlme’s Degree or higher in patient’s
community.
Urban-rural classification of the patient’s commniyni

Visit Characteristics

To address the posed research questions, the most important variables to measure

are characteristics particular to the visit: whether the patient waddahand if so, the

amount of time spent boarding. Unfortunately, the U.S. currently lacks a standard

definition for boarding (Lewin Group, 2009). Ideally, the concept of boarding describes

ED patients whose evaluation is complete and for whom the decision has been made to

either admit or transfer, but there is no available bed. However, capturingatite ex

moment when this decision to admit or transfer occurs is difficult, as EDs héamndif

practices, administrative systems, and charting processes. sudtalvearding and

boarding time have been defined using several different measures in tiaritein

Australia, the term access block is used in lieu of boarding. The Australiaicg@ract

standard definition for access block is when a patient has been awaitingiadrars

transfer with a total time in the ED of greater than eight hours (Aiastr@bllege for

Emergency Medicine, 2002). In the United Kingdom, the policy of the NationalHealt
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Service (NHS) is that no ED patient should wait longer than four hours from aorival t
admission, transfer or discharge (NHS, 2000). While the NHS does not explicitheuse
terms boarding or access block to define a wait of greater than four hours,st seem
reasonable to assume greater than four hours as a benchmark for boarding given the
wording of the policy. In the U.S., researchers have used such definitions for boarding
time as time from bed request to departure from the ED (Pines et al., 2008), and time
from decision to admit until actual arrival in the admitting unit (Chalfin et al., 2007)
Additionally, in one U.S. study using 2003-2005 NHAMCS data where neither
time of decision to admit nor time of bed request were captured in the datassethess
used ED length of stay (the difference between ED arrival and ED depadiagroxy
for boarding time, with six hours chosen as a “reasonable time frame” for ED t&ngt
stay (Pines, Localio et al., 2009, p. 404). While the 2008 NHAMCS does not contain
information regarding time of decision to admit (or transfer) or time of bed rte(@ues
transfer request), it does contain data regarding ED length of stay, sodtlveopbssible
to follow the example of Pines, Localio et al. (2009) to construct a proxy for boarding
time. Therefore, to address the research questions above, boarded patients will be
operationally defined as patients for whom the 2008 NHAMCS visit record indecates
visit disposition of admit to hospital, or transfer to a different hospital, and aertgfhl
of stay of greater than six hours. Patient boarding time will be operationfiigalas
the total ED length of stay minus six hours. Furthermore, in order to account for those
boarded patients who never secure a bed in an admitting unit or transfey, facditire
subsequently discharged directly from the ED, the operational definition ofdeldoar

patient will also include patients for whom the 2008 NHAMCS visit record indicates a
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visit disposition of ED discharge, and an ED length of stay greater than six hdues4Ta
summarizes the operational definitions of visit characteristics to be utad study:

Table 4.Operational definitions for visit characteristics

Variable Name Operational Definition

Boarded patient 1 = admitted patient with ED LOShe6irs
2 = transferred patient with ED LOS >6 hours
3 = discharged patient with ED LOS >6 hours

Patient boarding time Total ED LOS minus 6 hours

Hospital Characteristics

In order to describe the relationship between hospital characteristics @&nd vis
characteristics, the following hospital-specific variables are ofasten this study:
geographic region, metropolitan status, ownership, elective surgery schedull hospi
ambulance diversion time, and safety net status. Geographic region, metrogialitis,
ownership, and safety net status are important demographic variables that have the
potential to illustrate differences in visit characteristics among supgr Hospital
metropolitan status is determined according to the 2008 NHAMCS variable for
metropolitan statistical area. Within the dataset, this variable is dedgve/hether the
hospital is located in a statistical area determined by the U.S. OfffiMdaragement and
Budget (derived from U.S. Census Bureau data) as having at least one urbasize
with a population of 50,000 or more, including any socially and economically integrated
adjacent territory, without regard to state borders (CDC, 2008; U.S. Office of
Management and Budget, 2007). Elective surgery schedule is a variable that may be
useful in identifying relationships between visit characteristics and tbaqeraf
hospital rationing of inpatient beds to elective surgery patients, as it has beenesligges

that such rationing contributes to EDC (GAO, 2003; Henneman et al., 2009). Likewise
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ambulance diversion time is an important variable to examine with relation to visit
characteristics because several studies have demonstrated a sigagsciation
between the number of admitted patients boarding in the ED and ambulance diversion
measures (Fatovich et al., 2005; Schull, Lazier et al., 2003). It is recognized tha
ambulance diversion networks are managed differently throughout geographic negions
the U.S., with some regions eschewing the practice altogether (PateR80at Vilke et
al., 2004); however, as a measure of ambulance diversion is captured by the NHAMCS, it
seems worthwhile to analyze its relationship with boarding, given the sagraéc
attributed to this variable by previous studies and the depth and breadth of the available
dataset.

To address research question one, a variable for whether an ED was a “boarding
ED” had to be constructed. While a boarding ED is conceptually defined as an ED that
routinely practices patient boarding, a more concrete operational defina®reguired
for the analysis. As it did not seem appropriate to define a boarding ED as anheD in t
dataset for which at least one visit resulted in patient boarding, the datasahalyzed
to determine whether there were any characteristics inherent to thentgagligtribution
of boarded patients that would make a more reasonable cutoff. In the naive dataset, a
natural break occurred: exactly 25.0% of the EDs in the naive dataset hadtheeater
4.0% of visits that resulted in patient boarding. A boarding ED was therefaneaiat
an ED for which >4% of all visits sampled resulted in ED stays of >6 hours. To help
illustrate this point, Figure 1 below shows the frequency distribution of boarding visits

per ED in the unweighted dataset, with a reference line at thpe2Bentile for the
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sample (4% of visits). Table 5 summarizes the operational definitions of hospital

characteristics to be used in this study:

Figure 1.Frequency Distribution of Boarding Visits Per ED in the Unweighted Sample
(Reference Line at #5Percentile of Sample)

Frequency Distribution of Boarding Visits Per ED in
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Table 5.0perational definitions for hospital characteristics
Variable Name

Operational Definition

Hospital geographic region 1 = Northeast (CT, ME,MIH, NJ, NY, PA, RI, VT)
2 = Midwest (IL, IN, 1A, KS, MI, MN, MO, NE, ND,
OH, SD, WI

3 = South (AL, AR, DE, DC, FL, GA, KY, LA, MD,
MS, NC, OK, SC, TN, TX, VA, WV)
4 = West (AK, AZ, CA, CO, HI, ID, MT, NV, NM, OR,
UT, WA, WY)
Hospital metropolitan status 1 = located in a Metildan Statistical Area
2 = not located in a Metropolitan Statistical Area
1 = Voluntary non-profit

2 = Government non-federal
3 = Proprietary

Hospital ownership
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Hospital elective surgery schedule 1= None

2 = One day/week

3 = Two days/week

4 = Three days/week
5 = Four days/week
6 = Five days/week

7 = Six days/week

8 = Seven days/week

Hospital ambulance diversion time 1=0
(aggregated number of hours the hospital wa2 = 1-99
on ambulance diversion in 2007) 3 =100-499

4 =500 or more

Safety net status A hospital serving >30% Medigeitients, >30%
uninsured patients, or >40% combined Medicaid and
uninsured patients.

Boarding ED An ED for which >4% of all visits saradiresulted in
ED stays of >6 hours.

Patient Characteristics

In order to describe the relationship between patient characteristics and visi
characteristics, the following patient-specific variables are efest in this study:
MHSA status, age, residence, sex, race, ethnicity, expected source of payshent, a
frequency of ED use. A visit was determined to be related to a MHSA condmidn (a
therefore coded as a MHSA patient) by screening the InternationalfiCktssn of
Diseases, 9th Revision, Clinical Modification (ICD-9-CM) code for theepéi (1)
diagnosis, and (2) cause of injury, poisoning or adverse event, to identify codes that
match known MHSA codes using AHRQ's Healthcare Cost and Utilization Projec
Clinical Classification Software (CCS) for ICD-9-CM codes.

ICD-9-CM codes and CCS.

ARHQ developed the CCS as a tool for grouping patient diagnoses and
procedures into clinically meaningful categories, with the aim of simpdjfthe process

of analyzing ICD-9-CM codes when conducting research (ElixhausemgBE&iPalmer,
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2010). In 2008, AHRQ went a step further, developing a special tool for MHSA
conditions. According to AHRQ, the MHSA CCS tool was developed using the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (iarer
Psychiatric Association, 1994), in consultation with staff at both the Natiosi#utes

for Mental Health and the Substance Abuse and Mental Health Services Adations
among other experts (Elixhauser, Steiner & Palmer, 2010). The resulting tool pranide
ideal set of ICD-9-CM codes relating to MHSA conditions for use in this sitlig/ ICD-
9-CM codes included in the MHSA CCS tool, grouped by CCS category, appear in
Appendix G (Elixhauser, Steiner & Palmer, 2010).

Following the findings of Owens, Mutter et al. (2010) based on the Nationwide
Emergency Department Sample (a national probability sample from 2003} it w
anticipated that the screening above would result in approximately 12.5% of allrvisit
the 2008 NHAMCS being identified as MHSA related. However, after the sogeand
coding, preliminary analyses revealed only 6.4% of the sample had been ida#ifie
MHSA related. With such a large discrepancy, the dataset was furtherestfee
MHSA related visits that might not have been identified based on the CCS tooi%-ICD
CM codes listed in the patient’s diagnosis or the cause of injury. Cases aggyedfifor
further review and consideration for coding as MHSA related based on the following
additional screening criteria: (1) the visit resulted in admission to a hinexatish or detox
unit; (2) a toxicology screen was sent during the visit; (3) the reason for theassi
listed as intentional injury; (4) the visit resulted in transfer to anoth#ityfdor
psychiatric, mental health or substance abuse care; and (5) the visit includetbaidiag

or cause of injury not included in the CCS tool but that might indicate a MHSA related
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visit, e.g. “983: hanging, strangulation or suffocation” (see Appendix H for l=hadés).
These additional screening criteria led to the flagging of 1223 casestf@rfraview;
however, after evaluating each case individually for unequivocal inclusion aS& MH
related visit, only 63 additional cases were coded as MHSA related (an éoféa$9%
of MHSA patients to the weighted sample). Table 6 summarizes the operational
definitions of patient characteristics to be used in this study:

Table 6.0perational definitions for patient characteristics

Variable Name Operational Definition

Mental health/substance abuse (MHSA) patient Aepativhose visit record indicates an ICD-9-
CM code for either (1) diagnosis or (2) cause of
injury, poisoning or adverse event that is included
in AHRQ’s MHSA Clinical Classification
Software (Appendix G).

Patient age Age (years)

Patient residence 1 = Private residence
2 = Nursing home
3 = Other institution
4 = Other residence
5 = Homeless

Patient sex 1 = Male
2 = Female

Patient race 1 = White
2 = Black/African American
3 = Asian

4 = Native Hawaiian/Other Pacific Islander
5 = American Indian/Alaska Native
6 = Multiple Races

Patient ethnicity 1 = Hispanic/Latino
2 = Not Hispanic/Latino

Patient expected source of payment 1 = Privateanse
2 = Medicare
3 = Medicaid/SCHIP
4 = Worker's Compensation
5 = Self-pay
6 = No charge/charity
7 = Other

Patient frequency of ED use The number of previouss the patient has been
seen in the ED associated with the visit record in
the last 12 months.

Patient diagnosis The patient’s diagnosis (ICD-9)CM
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Patient cause of injury, The specific details regarding the cause of the
poisoning, or adverse injury, poisoning, or adverse event relating to the
event patient’s visit (ICD-9-CM).

Patient’'s Community Characteristics

In order to describe the relationship between patient's community characseris
and visit characteristics, the following community-specific variablefimterest in this
study: poverty, income, education, and urban/rural status. The 2008 NHAMCS provides
data for these variables linked to patients according to the ZIP code of #@’pati
residence as indicated on the visit record. Unfortunately, the documentation grovide
with the 2008 NHAMCS does not specify the original source of this data. As all other
population figures for the 2008 NHAMCS come from U.S. Census Bureau data, it seems
reasonable to assume that the U.S. Census Bureau is also the source for thelsesgata. T
variables are operationally defined in the 2008 NHAMCS as follows:

Table 7.0Operational definitions for patient’s community characteristics

Variable Name Operational Definition

Community poverty 1 = Less than 5.00%
2 =5.00-9.99%
3 =10.00-19.99%
4 =20.00% or more

Community income 1=%32,793 or less
2 = $32,794-$40,626
3 = $40,627-$52,387
4 = $52,388 or more

Community education 1 = Less than 12.84%
2 =12.84%-19.66%
3 =19.67%-31.68%
4 =31.69% or more

Community urban/rural status 1 = Large central metr
2 = Large fringe metro
3 = Medium metro
4 = Small metro
5 = Non-metro (micropolitan and non-core)
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Data Collection Procedures

The 2008 NHAMCS sample was compiled using results of survey visits to U.S.
EDs based on the sampling algorithm previously described. The U.S. Bureau of the
Census was responsible for the data collection, and field representativesd ¢we
days of classroom training and four hours of self-study prior to hospital vigtd. Fi
representatives then instructed hospital staff about the data collection @odess
procedures for completing the visit records for the survey. Hospital stafutviezed for
visit sampling, rather than field representatives, for the following thessons: (1)
unique hospital record keeping practices made it difficult for field repraseasdo
perform this role, (2) many hospitals did not want to give field representativessato
confidential information, and (3) hospital staff could collect the data ataortine actual
visit times leading to more accurate data. Hospitals were contacted labsutvey three
months before the data collection period in order to prepare for the survey and gain
Institutional Review Board approval.

Field representatives visited sites each week during the data collecimah, pad
maintained telephone contact with hospital staff in order to ensure quality coningl dur
the data collection process. Furthermore, the patient visit survey recordewevesd
by field representatives for missing data, and attempts were made tetmpEsing
data by consulting hospital staff or through review of medical records. To ensure
confidentiality, the top section of each survey record, containing the patiengésamam
record number (see Appendix F), was detached prior to submission to the field
representative. Hospital staff were advised to retain this section for fokis wethe

event that the survey record required review for clarification or retrggvalssing data.
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Following data processing, all medical and drug coding/keying operationswigeetdo
a two-way 10 percent independent verification procedure. Additionally, all survey
records with differences between coders or with illegible entriegézon for visit,
diagnostic and therapeutic procedures, diagnosis, cause of injury, and medieatson i
were reviewed and adjudicated (CDC, 2008). The average keying error rate for non-
medical items was 0.8 percent, while medical coding had discrepancy rafesg ran
between 0.7 and 1.4 percent.
Data Considerations

Missing Data

The CDC (2008) reports that unweighted item nonresponse rates were 5.0% or
less for all but the following variables to be used in this study: race (15.3%), gthnici
(23.8%), primary expected source of payment of visit (6.1%), how many times has
patient been seen in this ED within the last 12 months (41.6%), cause of injury (17.0% of
injury-related visits), type of unit to which patient was admitted (13.0% of aimiss
related visits), and how many days per week are elective surgereskibath(11.7%).
Also, ZIP codes that were missing or invalid led to nonresponse rates for the following
variables of interest in this study: median household income in patient’s ZIP6ch%e,(
percent of adults with a Bachelor's Degree or higher in patient’s ZIP(6dth), and
percent of poverty in patient’'s ZIP code (6.1%). Missing data for two of the aleove, it
race and ethnicity, were imputed using the following algorithm: (1) a hot deck approa
using current year data from a matching record based on diagnosis and patient’s ZI
code/county of residence; (2) a cold deck approach using data from previous {&gr(s);

diagnosis, hospital, emergency service area, and immediacy with whichidme pat
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should be seen; and (4) failing all other methods, data was imputed from a randomly
selected record. For all analyses in this study, missing data was hantikdisg
deletion.
Estimation Procedures

The NHAMCS produces unbiased national probability estimates through the use
of a multistage estimation procedure having three components: (1) inflation by
reciprocals of the sampling selection probabilities, (2) adjustment for nonrespndse
(3) a population weighting ratio adjustment. Each of these components is descriteed in t
documentation for the 2008 NHAMCS (CDC, 2008), which is summarized below.

Inflation by reciprocals of selection probabilitigsach stage of sampling has one
probability of being selected, and the product of these four probabilities is thd overal
probability of selection. The basic inflation weight is the inverse of this dveral
probability of selection.

Adjustment for nonresponsBwo types of nonresponse exist: (1) data from
hospitals that refused to participate, and (2) failure of an emergencyesamgecto
provide completed patient visit survey records for a sample of its patiest Vigit
address the first type of nonresponse, weights of visits to hospitals sinthar to
nonrespondent hospital were inflated to represent the missing visit data. A hoapital w
deemed similar to a nonrespondent hospital based on region, ownership type, and MSA
status. To address the second type of nonresponse, weights of visits for emergency
service areas similar to the nonrespondent emergency service areaslatectto

represent the missing visit data. An emergency service area was deensdaiani
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nonrespondent emergency service area based on region, ownership type, MSAretatus
emergency service area group.

Ratio adjustmentAdjustments were made within hospital strata by region and
ownership type, and for all regions except the West, adjustment stratauvieee f
defined by MSA status. Adjustment factors were based on: (1) a numerator vasich w
the sum of annual visit volumes reported to EDs in sampling frame hospitals in the
stratum, and (2) a denominator which was the estimated number of those visits for that
stratum.
Patient Visit Weight

In order to produce national estimates based on the 34,134 visits captured by the
dataset, each record in the 2008 NHAMCS contains an inflation factor, the patient visi
weight. The sum of all patient visit weights in the dataset equals the total of 123,761,309
estimated visits to U.S. EDs in 2008.
Emergency Department Weight

The 2008 NHAMCS also contains a weight to enable researchers to calculate
department-level estimates. This weight, the emergency departmight,wall be used
in the data analysis of estimations involving hospital characteristics.
Reliability of Estimates

While the 2008 NHAMCS is capable of producing national probability estimates
based on data from these 34,134 unweighted visits, users are warned to pay close
attention to the reliability of the estimates. This is because a reyasivell number of
visits for any single variable can be used to determine that variable’s hatiobability

estimate. This is best described by the administrators of the NHAMCS whestalesy



58

Users should also be aware of the reliability or unreliability of certéimates,
particularly the smaller estimates. The National Center for Hetdtist&s
considers an estimate to be reliable if it has a relative standard eB@pefcent
or less (i.e., the standard error is no more than 30 percent of the estimate).
Therefore, it is important to know the value of the lowest possible estimats in thi
survey that is considered reliable, so as not to present data in a journal article or
paper that may be unreliable. Most data file users can obtain an adequate working
knowledge of relative standard errors from the information presented in Appendix
l. It should be noted that estimates based on fewer than 30 records are also
considered unreliable, regardless of the magnitude of the relative starrdard er
(CDC, 2008).
Thus, appropriate evaluation of relative standard errors and number of records was
performed following the above guidelines for all analyses in this study.
Calculation of Estimates and Standard Errors
Calculation of population estimates and standard errors for the NHAMCS must
take into account the complex nature of the sample design. Siller and Tompkins (n.d.)
summarize this concern well:
The multistage area probability designs of [surveys like the NHAMCS]decl
clustering, stratification, and the assignment of unequal probabilities ofigele
to sample units. The complexity of these sample designs causes a departure from
the assumption that independent sample points have equal probabilities of
selection. Specialized statistical software is required to acopaelpute

estimates of population statistics and their standard errors; otherwisentierdt
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errors produced, as for a simple random sample, would generally underestimate

the true population value, negating the validity of resulting confidence intervals or

statistical significance tests (p. 1).
Fortunately, providers of software packages commonly used for statisiidgs@s, such
as SAS, Stata, and SPSS, have developed procedures or modules for use with such
complex sample designs. The 2008 NHAMCS contains two variables for use in these
computations: CSTRATM and CPSUM. Directions for using these variables, including
command statements for SAS, Stata, and SPSS, are provided in the documentation for the
2008 NHAMCS and were performed as directed (CDC, 2008).

Data Analysis

The descriptive analyses for this study (research questions 1-4)anelected
using Stata/SE version 11.2 (StataCorp LP, College Station, TX); the multileve
regression analysis (research question 5) was conducted using Mplus version 6.11
(Muthén & Muthén, Los Angeles, CA). The study characterizes the population of patient
visits to U.S. EDs in 2008, particularly those visits resulting in patient boarding. Sihe vi
characteristics of the population were analyzed by hospital, patient and’patient
community characteristics using the following descriptive statisti@ppropriate: mean,
standard deviation, median, range, proportion, and frequency distribution. By applying
appropriate weights provided with the 2008 NHAMCS, this analysis produced unbiased
national estimates for these characteristics. Standard errors wgretedras previously
described, and 95% confidence intervals (Cls) are provided for all estimédfeserizes
in proportions of subgroups (by characteristic) were tested using a traadfohi-square

test statistics, with significance assessed at05.
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Research Question Oné#/hat is the proportion of U.S. EDs that board patients?
In order to address this research question, the variables “boarded patieriibardirig
ED” were created in the dataset as previously described (see Table 4). Agteropr
descriptive statistics were then analyzed, applying weights to the datasquaed to
determine the proportion of U.S. EDs that boarded patigrdsided in these descriptive
statistics is a breakdown by subgroups of hospital characteristicsalsieeS) in order to
better understand differences within the sample. Differences were tesstg a
transformed chi-square test statistics, with significance assatse- .05.

Research Question Two: What is the total proportion of visits to U.S. EDs that
result in patient boarding, and does this proportion vary by patient type, or by hospital,
patient and community characteristicgain using the new variable “boarded patient,”
appropriate descriptive statistics were analyzed, applying veedghtequired, in order to
answer the research question. This question was addressed overall, as \pallaslge
for the subpopulations of MHSA and non-MHSA patients, as admitted patients, transfer
patients, and patients ultimately discharged directly from the ED. Intindbese
descriptive statistics is a breakdown by subgroups of hospital, patient, and patient’s
community characteristics (see Tables 5-7) in order to better understandraiéis
within the sample. Differences were tested using a transformed chi-sesiastatistics,
with significance assessedaat .05.

Research Question Three: For those patients who board in U.S. EDs, how long
does the average patient board, and does this time vary by patient type, or by hospital,
patient and community characteristicABswering this research question required the

addition of another new variable to the dataset, “patient boarding time,” follolaeng t
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criteria previously defined. Appropriate descriptive statistics Wee analyzed,

applying weights as required, in order to determine a total average boamtkras well

as average boarding times for the subpopulations of MHSA and non-MHSA patients, as
admitted patients, transfer patients, and patients ultimately dischargettydnem the

ED. Included in these descriptive statistics is a breakdown by subgroups oflhospita
patient, and patient’s community characteristics (see Tables 5-7) intotuetter

understand differences within the sample. Tests of significance foretities between

group means (F-tests) were performed, with significance assessed usifg.

Research Question Four: What is the total amount of ED boarding time in the
U.S. annuallyAgain using the new variable “patient boarding time,” appropriate
descriptive statistics were analyzed, applying weights, to compute tateldED
boarding time as well as annual boarding times for the subpopulations of MHSA and
non-MHSA patients, as admitted patients, transfer patients, and patientsaljtima
discharged directly from the ED. These times were compared to total annpaliEnt
visit times as a reference point for all categories.

Research Question Five: What are the relationships among patient, hospital, and
community characteristics and ED boardin§@ answer this research question,
multilevel regression analyses were conducted using Mplus version 6.11 (Muthén &
Muthén, Los Angeles, CA). In an effort to parsimoniously represent the rasttisr
than create separate models for MHSA and non-MHSA subpopulations, the variable
MHSA was tested for interactions with all other variables. Level oneblesiavere
patient and patient’'s community characteristics; level two variables vaspital

characteristics. First, board time was regressed on individual predictefsaiate
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models, then a final multivariate multilevel model was created. Signigcamas assessed
ata = .05.
Measurement Assumptions and Data Checking

All analyses above were subjected to rigorous data checking and tests of
measurement assumptions during the data analysis process. Data poinfisthat fe
standard deviations (SD) from the mean were investigated to ensure agaiestiyaba
other errors. To address potential non-normality of the data or violations of the
assumption of independence, estimates for the multilevel analysis were olaifglus
using the MLR technique, defined as “maximum likelihood parameter estimales wi
standard errors...that are robust to non-normality and non-independence of observations”
(Muthén & Muthén, 2010, p. 533). These concerns were also largely mitigated by the
large sample size inherent to the dataset. To test for multicollineathg imultilevel
analyses, predictors at level one and level two were first standardized, tresseeg
against all other predictors at the same level and assessed for sigeificancding to
the method described by Heeringa, West, and Berglund (2010); however, no results
concerning for multicollinearity were observed following this technique. Othar da
checking and validation of measurement assumptions were performed asediesctine
sectionsReliability of EstimateandCalculation of Estimates and Standard Errors
above. Finally, tests for interactions between independent variables wierenger, with
interaction terms incorporated into the final model where significant.

Protection of Human Subjects
An application to the Committee on Human Research (CHR) at the University of

California, San Francisco (UCSF) was submitted for approval prior to the
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commencement of this study. The study relied on analyses of secondary dateefrom t
2008 NHAMCS, a free, public-use dataset containing no personally identifiable data
Furthermore, the 2008 NHAMCS was the sole source of data used in this study. The
study therefore met the requirements for approval by means of a “Deniajjué$ted
Review” by the CHR at UCSF, as it was deemed not to qualify as human subjects

research (see Appendix I).
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Chapter Four: Results

The purpose of this study was to better understand U.S. ED boarding practices. To
meet this purpose, this study of U.S. ED boarding practices addresses fivelrese
guestions. Results will be presented in the order of these research questions.aresult
based on the analysis of the 2008 NHAMCS, currently the only existing dataset that
captures the variables necessary for this study and that is capalddwfipg national
estimates (Owens, Barret et al., 2010). The NHAMCS is a national probadiptes
survey of visits to hospital EDs that allows for the application of weights to produce
unbiased national estimates. Unless otherwise explicitly stated, dtbnpsesented are
weighted estimates.

This study aims to gain understanding about overall U.S. ED boarding practices
within the entire population of patients who visited U.S. EDs in 2008. Specific interest is
placed on boarded patients overall, as well as on the subpopulations of patients with
mental health/substance abuse conditions (MHSA) and without mental health/seibstanc
abuse conditions (non-MHSA). Each of these three populations (overall, MHSA, and
non-MHSA) of boarded patients have been analyzed by three distinct visit types: (1)
boarded admitted patients, (2) boarded transfer patients, and (3) boarded
admitted/transfer patients who were ultimately discharged direotty fine ED.

In order to produce these national estimates, each of the unweighted 34,134
patient visit records contained in the dataset has an inflation factor, the pesitent
weight. The sum of all patient visit weights in the dataset equals the total of 123,761,309
estimated visits to U.S. EDs in 2008. Of all those visits, 11% (more than 13 million)

patients stayed longer than 6 hours (i.e., were boarded), and 6.5% (more than 8 million)
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of all visits were for MHSA related conditions. Visit boarding and MHSA chariatites
for the weighted sample are presented in Table 8 below:

Table 8.Proportion of Visits in the 2008 NHAMCS Weighted Sample by Characteristic
(N=123,761,309)

Disposition Boarded Not Boarded

Proportion 11.0% 89.0%

(N) (13,656,488) (110,104,821)

Boarding Category Admitted Boarder Transferred Boarder Discharged Boarder
Proportion 35.8% 3.9% 60.4%

(N) (4,891,349) (531,591) (8,243,016)

MHSA Status MHSA Related Visit Non-MHSA Related Visit

Proportion 6.5% 93.5%

(N) (8,100,308) (115,661,001)

The 2008 NHAMCS also contains a weight to enable researchers to calculate
department-level estimates. This weight, the ED weight, was used tcatalitid ED
level estimates necessary to answer research questions one and five. Thatedwei
sample for the 2008 NHAMCS contained 336 EDs; this amounted to a weighted estimate
of 4,745 EDs. Most (73.4%) of the EDs were in voluntary non-profit hospitals, and
39.7% were located in the South (see Table 5 in Chapter 3 for list of states corragpondi
to each region). Characteristics for the weighted sample of EDs are ptasehible 9:

Table 9.Proportion of EDs in the 2008 NHAMCS Weighted Sample by Characteristic

(N=4745)

Region Northeast Midwest South West
Proportion 13.7% 28.5% 39.7% 18.1%
(N) (650) (1352) (1882) (861)
Metropolitan Status MSA Non-MSA

Proportion 65.6% 34.4%

(N) (3111) (1634)

Ownership Voluntary Non-Profit Government Non-FederalProprietary

Proportion 73.4% 12.7% 13.9%

(N) (3485) (602) (658)

Safety Net Status ~ Safety Net Non-Safety Net

Proportion 43.5% 56.5%

(N) (2051) (2668)
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It should also be noted here that the default test statistic reported byr8tata a
many other software systems in the analysis of categorical data froptezosarveys is
the design-adjusted Rao-Scott F-statistic (Heeringa et al., 2010). Tho$ segptificance,
referred to in Stata as the “design-based Pearson,” is actually arPelairsquare
statistic that is transformed to correct for the design effects of usaighted estimates
(StataCorp, n.d.). Therefore, this statistic will be reported with all categjoesults
(research questions one and two).

Research Question One

What is the proportion of U.S. EDs that board patieritaBle 10 below shows a
breakdown of boarding EDs by proportion of EDs in each U.S. region. Of the estimated
4,745 EDs in the U.S., there were 2,743 that met the criteria as a boarding ED (4% of a
visits resulted in ED stays greater than 6 hours), corresponding to a proportion af 57.8%
The design-based Pearson F-test for differences among the regions wasdaat!
found to be significant. These results demonstrate that the Midwest was thegamy re
to have fewer boarding EDs than non-boarding EDs, with the Northeast and the West
being the two regions with the highest proportion of boarding EDs.

Table 10.Proportion of Boarding EDs by U.S. Region

U.S. Total Northeast Midwest South West Design-based
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) Pearson
Boarding ED (N) (N) (N) (N) (N)
Yes 57.8% 79.7% 38.8% 55.7% 75.6% Fos5, 43873.7
(47.1-68.5) (60.5-91.0) (20.1-61.6) (39.5-70.9) (59.6-86.7) p=0.02
(2743) (518) (525) (1048) (651)
No 42.2% 20.3%* 61.2% 44.3% 24.4%
(31.5-52.9) (9.1-39.5) (38.4-79.9) (29.2-60.5) (13.3-40.4)
(2002) (132) (827) (834) (210)

*Unreliable: standard error >30% of estimate
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Considering other hospital characteristics that describe differences oripyop

for U.S. boarding EDs, Tables 11-13 below present a breakdown of boarding EDs by

metropolitan statistical area (MSA), type of hospital ownership, and whethet thre

hospital was a safety net hospital. These results show a significaedbgigproportion of

boarding EDs were located in MSAs. There was no significant differenoedatg to

ownership or safety net status.

Table 11 Proportion of U.S. Boarding EDs by MSA Status

MSA Non-MSA Design-based
(95% ClI) (95% ClI) Pearson
Boarding ED (N) (N)
Yes 74.0% 26.9% Fi 175=18.2
(65.6-81.0) (13.0-47.6) p<.0001
(2302) (440)
No 26.0% 73.1%
(19.0-34.4) (52.4-87.0)
(809) (1194)

Table 12 Proportion of U.S. Boarding EDs by Type of Ownership

Voluntary Government Proprietary Design-based Pearson
Non-Profit Non-Federal (95% ClI)
(95% CI) (95% CI) (N)
Boarding ED (N) (N)
Yes 59.0% 43.0% 64.7% F2.0,344.70.79
(46.3-70.7) (21.8-67.2) (37.7-84.8) p=0.45
(2056) (259) (426)
No 41.0% 57.0% 35.3%*
(29.3-53.7) (32.8-78.2) (15.2-62.4)
(1429) (343) (232)

*Unreliable: standard error >30% of estimate

Table 13 Proportion of U.S. Boarding EDs by Safety Net Status

Safety Net Non-Safety Net Design-based
(95% ClI) (95% ClI) Pearson
Boarding ED (N) (N)
Yes 56.2% 59.1% F1175=0.09
(41.9-69.6) (44.2-72.5) p=0.77
(1153) (4577)
No 43.8% 40.9%
(30.4-58.1) (27.5-55.8)
(898) (1091)
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Additionally, the data were analyzed to determine the proportion of boarding EDs
by both aggregate number of hours spent on ambulance diversion and number of days
that hospital elective surgeries were performed, but all resulting éssinvare unreliable
due to the magnitude of their standard errors. For the analyses in subsequesit resea
guestions, the variable for number of days that hospital elective surgereepeviermed
continued to produce unreliable results for all estimates and was therefppedifrom
all analyses for this study.

Research Question Two

What is the total proportion of visits to U.S. EDs that result in patient boarding,
and does this proportion vary by patient type, or by hospital, patient and community
characteristicsOverall, of the 123,761,309 estimated visits to U.S. EDs in 2008, there
were 13,656,488 visits that resulted in patient boarding, or 11.0% (see Table 8). Of the
8,100,308 estimated MHSA related visits, 21.5% resulted in patient boarding, while only
10.3% of non-MHSA related visits resulted in patient boarding. Table 14 below further
describes the proportion of ED visits resulting in boarding by subpopulation for edch visi
type. Design-based Pearson F-tests for differences between the MHSA andiBén-M
subpopulations was significant for all visit types. This data demonstrates tha
significantly greater proportion of MHSA related visits resulted ingpatboarding
overall, as well as within each distinct type of boarding visit.

Table 14 Proportion of ED Visits Resulting in Boarding by Patient Type and Visit Type

Visit Type All Boarded MHSA Non-MHSA Design-based
Patients Patients Patients Pearson
(95% ClI) (95% ClI) (95% ClI) (MHSA vs.
(N) (N) (N) Non-MHSA)

All Visit Types 11.0% 21.5% 10.3% F; 175150.2
(9.9-12.2) (18.9-24.2) (9.2-11.4) p<0.0001

(13,656,488) (1,745,528) (11,910,960)
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Admitted Only 4.0% 5.6% 3.8% Fi 17511.29
(3.4-4.6) (4.4-7.2) (3.3-4.5) p=0.001
(4,891,349) (455,914) (4,435,435)

Transferred Only 0.43% 4.4% 0.16% Fi 175668.33
(.34-.55) (3.3-5.7) (0.11-0.22) p<0.0001
(531,591) (352,167) (179,424)

Discharged Only 6.7% 11.6% 6.3% Fi 17557.64
(6.0-7.4) (9.9-13.6) (5.7-7.0) p<0.0001
(8,243,016) (939,458) (7,303,558)

Hospital Characteristics

Table 15 below provides a breakdown of the proportion of ED visits resulting in
boarding for all visit types by U.S. region for all patients, as well ahiéstibgroups of
MHSA patients and non-MHSA patients. More detailed results for each visit type
(admitted boarder, transferred boarder, and discharged boarder) can be foundsin Table
J1-J3 in Appendix J. These figures demonstrate that the Northeast regioteatigsis
boarded a significantly higher proportion of ED patients across all visit typdsefor t
combined patient population, as well as both the MHSA and non-MHSA patient
subpopulations; in the Northeast, nearly one in three MHSA related visits reaulted i
boarding in 2008.

Table 15 Proportion of ED Visits Resulting in Boarding by Type and Region

Visit Type Northeast Midwest South West Design-based
(95% CI) (95% CI) (95% CI) (95% CI) Pearson
(N) (N) (N) (N)
All Patients, 14.6% 10.3% 9.7% 10.9% Fos, 4063.17
All Visit (12.3-17.3) (7.7-13.7) (8.1-11.5) (8.6-13.8) p=0.03
Types (3,589,476) (2,789,300) (4,653,151) (2,624,561)
MHSA 30.6% 19.3% 19.9% 18.8% F.s,442.53.39
Patients, All  (25.3-36.4) (12.7-28.0) (16.2-24.3) (14.9-23.5) p=0.02
Visit Types  (476,041) (336,196) (556,442) (376,849)
Non-MHSA  13.6% 9.7% 9.0% 10.2% Fo9, 507.52.73
Patients, All  (11.2-16.3) (7.3-12.9) (7.5-10.8) (7.8-13.2) p=0.045
Visit Types  (3,113,435) (2,453,104) (4,096,709) (2,247,712)
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Considering other hospital characteristics that describe differences in the
proportion of visits resulting in patient boarding, Table 16 presents a breakdown of
hospitals by metropolitan statistical area (MSA). Results are showvtinef@ategory of all
visit types only, for the combined patient population as well as for the MHSA and non-
MHSA subpopulations. Results detailing other visit types can be found in Taklésr4-
Appendix J. As shown in Table 16, the proportion of ED visits resulting in boarding was
significantly higher in MSAs for all patient populations, and especially for MkH$ated
visits, where nearly one in four resulted in boarding.

Table 16 Proportion of ED Visits Resulting in Boarding by Type and MSA Status

Visit Type MSA Non-MSA Design-based Pearson
(95% CI) (95% CI)
(N) (N)
All Patients, 12.3% 4.6% F; 17520.0
All Visit (11.1-13.6) (3.0-7.1) p<0.0005
Types (12,733,921) (922,567)
MHSA 23.8% 8.4% Fi 17522.0
Patients, All (21.1-26.7) (5.2-13.2) p<0.0005
Visit Types (1,647,848) (97,680)
Non-MHSA 11.4% 4.4% Fi 17516.5
Patients, All (10.3-12.7) (2.7-7.0) p=0.0001

Visit Types (11,086,073) (824,887)

Table 17 below describes differences in the proportion of visits resulting in
patient boarding by type of hospital ownership. Results are shown for the caibgbry
visit types only, for the combined patient population as well as for the MHSA and non-
MHSA subpopulations. Results detailing other visit types can be found in Tabl@sn)7-J
Appendix J. These figures demonstrate a pattern of increasingly higher jgnogoft

boarding visits from proprietary to voluntary non-profit to government non-federal EDs
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For the MHSA subpopulation, almost one-third of all government non-federal ED visits
resulted in boarding.

Table 17 Proportion of ED Visits Resulting in Boarding by Type and Ownership

Visit Type Voluntary Non- Government Non- Proprietary Design-based
Profit Federal (95% ClI) Pearson
(95% CI) (95% CI) (N)
(N) (N)
All Patients, All 11.3% 14.4% 6.1% Fi9,333.56.9
Visit Types (10.1-12.6) (10.8-19.0) (4.3-8.7) p=0.0015
(10,732,902) (2,028,619) (894,967)
MHSA Patients, 21.0% 29.6% 13.4% F197 3475.3
All Visit Types (18.1-24.3) (23.4-36.6) (8.0-21.6) p=0.0057
(1,255,376) (375,469) (114,683)
Non-MHSA 10.6% 12.9% 5.7% Fi9 33275.8
Patients, All Visit  (9.5-11.9) (9.5-17.4) (3.9-8.1) p=0.004
Types (9,477,526) (1,653,150) (780,284)

Table 18 below describes differences in the proportion of visits resulting in
patient boarding by the aggregate number of hours a hospital was on ambulance diversion
in 2007. More detailed results for each visit type (admitted boarder, transferrddrhoa
and discharged boarder) can be found in Tables J10-J12 in Appendix J. Table 18 below
demonstrates a consistent trend of significant, increasing proportions of ED boarding
visits as the number of hours of ambulance diversion increased. Viewed conversely, the
proportion of boarding patients is significantly associated with increasengfus
ambulance diversion.

Table 18 Proportion of ED Visits Resulting in Boarding by Aggregate Number of Hours
the Hospital Was on Ambulance Diversion in 2007

Visit Type 0 Hours 1-99 Hours  100-499 Hours >500 Hours Design-based
(95% CI) (95% CI) (95% ClI) (95% CI) Pearson
(N) (N) (N) (N)
All Patients, 7.2% 9.6% 14.2% 17.4% Fzo 680.511.5
All Visit (5.9-8.9) (7.2-12.7) (11.5-17.5) (14.8-20.4) p<0.0005

Types (3,337,450)  (1,963,403) (2,501,864)  (3,025,074)



72

Patients, Al (8.5-14.8)  (16.3-29.0) (22.3-35.9)  (25.3-38.1)  p<0.0005
Visit Types ~ (303,050)  (309,320)  (402,623) (384,970)

Non-MHSA  7.0% 8.7% 13.0% 16.4% Fss 630510.0
Patients, Al (5.6-8.6) (6.5-11.6)  (10.2-16.4)  (13.6-19.6)  p<0.0005

Visit Types  (3,034,400)  (1,654,083) (2,099,241)  (2,640,104)

The data were also analyzed for differences in the proportion of visits resalting i
patient boarding by whether a hospital was a safety net hospital (definbdsstal
with either >30% Medicaid visits, >30% uninsured visits, or >40% combined Medicaid
and uninsured visits). Surprisingly, there were no differences in proportionstsfthréi
led to boarding by safety net status; results appear in Tables J13-J15 in Aghendi
Patient Characteristics

Table 19 below describes differences in the proportion of visits resulting in
patient boarding by age. More detailed results for each visit type (adrbdtrder,
transferred boarder, and discharged boarder) can be found in Tables J16-J18 in Appendix
J. Table 19 demonstrates a trend of significantly increasing proportions of Edinigoar
visits as age increased. This is not surprising given the increased acuidnassien
rate expected with advancing age. For the subpopulation of MHSA patients itbthe <
year group, the proportion of ED visits resulting in boarding was nearly fous higker
than for the same group in the non-MHSA subpopulation, while at older ages the
proportion of MHSA patients boarded was only twice that of the non-MHSA
subpopulation. This may be explained by the difficulty in finding psychiatric serface
the pediatric population, as described by Mansbach, Wharff, Austin, Ginnis, and Woods

(2003).
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Table 19 Proportion of ED Visits Resulting in Boarding by Type and Age

Visit Type  <15yr 15-24 yr 25-44 yr 45-64 yr 65-74 yr 75+ yr Design-based
(95% Cl)  (95% Cl)  (95% Cl)  (95% Cl)  (95% Cl)  (95% Cl)  Pearson
(N) (N) (N) (N) (N) (N)

All Patients,  3.6% 7.9% 10.8% 15.3% 16.0% 19.1% Fas 77573.9

All Visit (2.8-4.7) (6.8-9.1) (9.5-12.2)  (13.4-17.3) (13.6-18.7) (16.6-21.8) p<0.0001

Types (839,601)  (1,561,135) (3,796,258) (4,016,670) (1,195,255) (2,247,569)

MHSA 15.2% 20.3% 20.5% 23.9% 24.6% 23.1% Fag, 7650.9

Patients, Al (9.7-23.2)  (16.1-25.3) (16.9-24.6) (19.9-28.4) (14.6-38.3) (16.2-31.8) p=0.45

Visit Types (52 582) (308,488)  (632,119)  (559,893)  (69,669) (122,776)

Non-MHSA  3.5% 6.9% 9.9% 14.4% 15.6% 18.9% Fas 76578.7

Patients, Al (2.7-4.4) (5.8-8.0) (8.7-11.2) (12.6-16.4) (13.2-18.5) (16.4-21.6) p<0.0001

VisitTypes (787 018)  (1,252,647) (3,164,139) (3,456,777) (1,125,586) (2,124,793)

Table 20 below describes differences in the proportion of visits resulting in
patient boarding by residence. More detailed results for each visit thmétted boarder,
transferred boarder, and discharged boarder) can be found in Tables J19-J21 in Appendix
J. As seen in Table 20, patients who lived in private residences experienced a much lower
proportion of boarding than did almost all other categories; not surprisingly, nursing
home residents and the homeless experienced the highest proportion of boarding, with a
noteworthy 43.4% of homeless MHSA related visits resulting in boarding.

Table 20 Proportion of ED Visits Resulting in Boarding by Type and Residence

Visit Type Private Other Other Nursing Homeless  Design-based
Residence Residence Institution  Home (95% ClI) Pearson
(95% CI) (95% CI) (95% CI) (95% CI) (N)
(N) (N) (N) (N)
All Patients,  10.4% 13.1% 17.2% 23.1% 28.4% Fzs 666529.2
All Visit (9.3-11.6) (9.2-18.5)  (12.4-23.5) (18.8-28.0) (20.3-38.2) p<0.0001
Types (11,791,262) (120,607) (164,154) (578,643) (154,596)
MHSA 20.5% 11.6%* 23.3% 27.5% 43.4% Fz6 62504.1
Patients, Al (17.8-23.4)  (5.1-24.2) (12.5-39.4) (16.1-42.8) (29.3-58.7) p=0.004
VisitTypes  (1,390,168) (19,684) (42,859) (68,398) (94,230)
Non-MHSA  9.8% 13.5% 15.8% 22.6% 18.4% Fz7 63522.3
Patients, All (8.7-11.0) (9.1-19.5)  (11.0-22.1) (18.0-28.0) (10.7-29.9) p<0.0001
Visit Types  (10,401,094) (100,923) (121,295) (510,245)  (60,366)

*Unreliable

: standard error >30% of estimate
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The data were also analyzed to describe differences in the proportion of visits
resulting in patient boarding by gender. While results were statigtieghificant for a
higher proportion of boarding for females compared to males, the differences faend we
small and are therefore only presented in Tables J22-J24 in Appehdkgwise, results
for differences in the proportion of visits resulting in patient boarding by thoelity
were either not significant, unreliable, or when found to be significant theeshtfes
were small. One noteworthy exception, however, was the proportion of MHSAdrelate
ED visits for all visit types, where results showed that 48.4% (95% CI 31.3-65.8) of
MHSA visits by patients identifying as multiple race, and 40.6% (95% CI 22.4-61.9) by
Asians, resulted in patient boarding, compared to 19.2% (95% CI 16.2-22.6) for non-
Hispanic Whites (5o, s7+3.6, p=0.0034). All results for race/ethnicity are presented in
Tables J25-J27 in Appendix J.

Expected source of payment was also analyzed for differences in the noodrti
visits resulting in boarding. Results are presented in Tables J28-J30 in Appéaftiiel].
some statistically significant differences were found betweega@a#s, no overall trend
emerged from the results, and in general differences found were small. Expected s
of payment was further dichotomized into two groups: an insured group (private
insurance, Medicare, worker's compensation, and other payment), and an uninsured
group (Medicaid, self-pay, and no charge/charity). Analysis of the dichotonmaep g
failed to produce any significant differences.

Finally, the data were analyzed to describe differences in the proportiont®f vis
resulting in patient boarding by the number of previous times the patient was d&&n in t

ED associated with the visit record in the last 12 months. Results appear inJidbles
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J33 in Appendix J. Surprisingly, statistically significant differenceewenall, when
present, and no meaningful trend was found.
Patient's Community Characteristics

The data were analyzed to describe differences in the proportion of visitsgesult
in patient boarding by both (1) the level of poverty and (2) the median household income
in the patient’s ZIP code, but results were unremarkable, with no stalyssicaificant
differences. Results appear in Tables J34-J39 in Appendix J. The data werelgissmlana
for differences in the proportion of visits resulting in patient boarding by themerce
adults with a Bachelor’s degree or higher in the patient’s ZIP code. Rehlolts) s
Table 21, demonstrate an unexpected, statistically significant agsotiatween higher
education and longer boarding. More detailed results appear in Tables J40-J42 in
Appendix J.

Table 21 Proportion of ED Visits Resulting in Boarding by Percent of Adults with a
Bachelor’'s Degree or Higher in Patient’s ZIP Code

Visit Type <12.84% 12.84%- 19.67%- >31.69% Design-based
(95% ClI) 19.66% 31.68% (95% ClI) Pearson
(N) (95% CI) (95% CI) (N)
(N) (N)
All Patients, All  9.8% 9.9% 12.0% 12.5% F’7 4653.5
Visit Types (8.3-11.7) (8.4-11.6) (10.4-13.7) (10.8-14.5) p=0.02
(3,371,882) (3,076,412) (3,234,799) (2,846,632)
MHSA Patients, 20.1% 17.4% 20.3% 26.5% Foo s5052.1
All Visit Types  (16.4-25.9) (12.8-23.1) (15.8-25.6) (21.7-31.9) p=0.0999
(433,263) (344,302) (369,859) (407,448)
Non-MHSA 9.1% 9.4% 11.4% 11.5% Fo7 2673.1
Patients, All (7.6-10.9) (7.9-11.1) (9.8-13.1) (9.8-13.4) p=0.03
Visit Types (2,938,619) (2,732,110) (2,864,940) (2,439,184)

Finally, differences in the proportion of visits resulting in patient boarding by the
urban-rural classification of the patient’s ZIP code were analyzesiliRein Table 22

below, demonstrate that, as population density increased from rural to urban, proportions
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of boarding visits also increased. Most notably, results show that 27.2% of MHSA visits
to large central metro EDs resulted in patient boarding. More detailed resulte c
found in Tables J43-J45 in Appendix J.

Table 22 Proportion of ED Visits Resulting in Boarding by the Urban-Rural
Classification of the Patient’s ZIP Code

Visit Type Large Large Fringe Medium Metro Small Metro Non-Metro Design-based
Central Metro (95% CI) (95% CI) and Micro- Pearson
Metro (95% CI) (N) (N) politan
(95% CI) (N) (95% CI)
(N) (N)
All Patients, 15.1% 12.2% 10.2% 7.8% 5.6% Fz7 36512.8
All Visit (13.1-17.3) (10.5-14.2) (8.4-12.4) (5.1-11.6) (4.3-7.3) p<0.0001
Types (4,509,420) (3,155,944) (3,424,221) (563,396) (1,197,457)
MHSA 27.2% 23.6% 20.9% 10.2%* 10.7% Fs7 6556.7
Patients, All (23.2-31.6) (18.0-30.3) (16.4-26.3) (5.1-19.6) (7.4-15.2) p<0.0001
Visit Types (607,337) (372,467) (432,275) (47,566) (133,641)
Non-MHSA 14.1% 11.5% 9.5% 7.6% 5.3% F37 64511.5
Patients, All (12.1-16.3) (9.8-13.5) (7.7-11.6) (5.0-11.4) (4.0-6.9) p<0.0001
Visit Types (3,902,083) (2,783,477) (2,991,946) (515,830) (1,063,816)

*Unreliable: standard error >30% of estimate

Research Question Three

For those patients who board in U.S. EDs, how long does the average patient
board, and does this time vary by patient type, or by hospital, patient and community
characteristicsverall, of the 13,656,488 estimated visits to U.S. EDs that resulted in
boarding in 2008, the mean boarding time (with boarding time defined as time spent in
the ED in excess of 6 hours and not including this first 6 hours), was 216 minutes. For the
subpopulation of 1,745,528 estimated MHSA related boarding visits, the mean boarding
time was 293 minutes; for the subpopulation of 11,910,960 estimated non-MHSA related
boarding visits, the mean boarding time was 205 minutes. These results appear in Table
23 below, with the greatest difference found in the group of boarded patients ultimately
discharged directly from the ED, where MHSA patients boarded for over two hours

longer than non-MHSA patients (308.5 minutes vs. 178.3 minutes).
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Table 23 Mean Patient Boarding Time in Minutes by Patient Type and Visit Type

Visit Type All Boarded MHSA Non-MHSA Pearson
Patients Patients Patients (MHSA vs. Non-MHSA)
(95% ClI) (95% ClI) (95% ClI)
(N) (N) (N)

All Visit 216.2 292.7 205.0 Fi 17713.42

Types (191.5-240.9)  (254.8-330.5)  (177.2-232.8) p=0.0003
(13,656,488) (1,745,528) (11,910,960)

Admitted 253.1 293.9 248.9 Fi, 1461.02

Only (194.1-312.1)  (227.8-360.0)  (184.6-313.2) p=0.31
(4,891,349) (455,914) (4,435,435)

Transferred 233.6 250.7 200.1 Fi 65=0.47

Only (169.5-297.8)  (178.8-322.7)  (73.6-326.7) p=0.49
(531,591) (352,167) (179,424)

Discharged  193.1 308.5 178.3 Fi 175722.76

Only (173.8-212.4)  (258.8-358.3)  (158.4-198.2) p<0.0001
(8,243,016) (939,458) (7,303,558)

Hospital Characteristics

Table 24 below provides a breakdown of the mean patient boarding time for all

visit types by U.S. region for all patients, as well as for the subgroups of Midants

and non-MHSA patients. More detailed results for each visit type (admittedenpa

transferred boarder, and discharged boarder) can be found in Tables J46-J48 in Appendix

J. These results illustrate that the Northeast region boarded MHSA pédrents

significantly longer than other regions, with an average of over two and driestes

more boarding for MHSA patients than the South region.

Table 24 Mean Patient Boarding Time in Minutes by Type and Region (N=13,656,488

Visit Type Northeast Midwest West South Pearson
(95% CI) (95% CI) (95% CI) (95% CI)
All Patients, All Visit 259.1 231.7 193.3 186.8 Fs3, 1772.30
Types (186.9-331.2) (196.0-267.4) (147.8-238.8) (163.9-209.7) p=0.08
MHSA Patients, All  381.3 270.7 294.6 228.8 Fs 1274.52
Visit Types (316.0-446.6) (188.4-352.9) (190.6-398.7) (180.4-277.2) p=0.0048
Non-MHSA Patients, 240.4 226.3 176.3 181.1 Fs 177=1.86
All Visit Types (154.3-326.5) (188.7-264.0) (131.4-221.3) (156.1-206.1) p=0.14
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Table 25 below describes differences in the mean patient boarding time lof type

hospital ownership. Results show a statistically significant differencador t

subpopulation of MHSA patients, with those visiting government non-federal EDs

boarding for about two hours longer on averddere detailed results for each visit type

(admitted boarder, transferred boarder, and discharged boarder) can be foundsin Table

J49-J51 in Appendix J.

Table 25Mean Patient Boarding Time in Minutes by Type and Ownership

(N=13,656,483

Visit Type Voluntary Non- Government Non- Proprietary Pearson
Profit Federal (95% ClI)
(95% CI) (95% CI)
All Patients, All Visit 211.6 254.5 185.1 F, 17572.82
Types (181.3-241.9)  (215.6-293.3) (140.6-229.6) p=0.06
MHSA Patients, Al 265.1 389.4 277.3 F2 1263.25
Visit Types (222.8-307.5)  (303.4-475.5) (180.3-374.4) p=0.04
Non-MHSA Patients, 204.5 223.8 171.5 F, 1751.54
All Visit Types (170.5-238.5)  (186.2-261.4) (126.6-216.5) p=0.22

The data were also analyzed for differences in mean patient boarding time by

whether hospitals were located in a metropolitan statistical area (NR&&lts were

unremarkable with the exception of transfer patients: in MSAs, transfenfsatioarded

for an average of 267.1 minutes, compared to 101.9 minutes in non-M8Asdetailed

results appear in Tables J52-J54 in Appendbirklly, analyses were conducted for

differences in the mean patient boarding time by (1) the aggregate nunmoer®the

hospital was on ambulance diversion in 2007, and (2) whether the hospital was a safety

net hospital, but neither variable produced any statistically significdatetices among

the groups. Detailed results for each can be found in Tables J55-J60 in Appendix J.

Patient Characteristics
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Differences in mean patient boarding time were analyzed by patient residenc
Selected results appear below in Table 26 with more detailed results agpedrables
J61-J63 in Appendix J. Table 26 shows a significant difference between groups for the
population of all patients, most likely attributed to the even larger difference sbown f
the subpopulation of MHSA patientsy(F=6.41, p=0.0001)-or the MHSA
subpopulation, both the homeless group (552.6 minutes) and the other residence group
(718.6 minutes) boarded for much longer than all other groups; the similarity between
these groups may be attributed to the NHAMCS definition of other residence as “the
patient’s current place of residence is a hotel, college dormitoryteasbisng center,
etc.” (CDC, 2008, p. 124). By including hotels in the other residence category, this
category may largely represent patients from single resident ocguigsnrant buildings,

a population that may have similar characteristics, healthcare needs iaatlanikrends
as the homeless.

Table 26 Mean Patient Boarding Time in Minutes by Type and Residence
(N=13,656,483

Visit Type Private Nursing Other Other Homeless  Pearson
Residence Home Institution  Residence (95% CI)
(95% CI) (95% Cl) (95% CIl)  (95% CI)
All Patients,  210.6 214.5 283.3 268.5 418.8 Fs. 1765.03
All Visit (185.2- (158.9- (174.4- (137.9- (327.1- p=0.0007
Types 236.0) 270.1) 392.1) 399.0) 510.5)
MHSA 260.2 222.0 394.1 718.6 552.6 Fs 1256.41
Patients, All - (224.6- (130.4- (188.5- (316.2- (433.6- p=0.0001
VisitTypes 295 7) 313.7) 599.7) 1120.9) 671.6)
Non-MHSA  204.0 213.4 244.1 180.7 210.0 Fs 1650.26
Patients, Al (175.6- (153.2- (128.8- (120.5- (136.0- p=0.90
Visit Types 232 4) 273.7) 359.4) 240.9) 284.0)

Further analyses to test for differences in mean patient boarding time dayt pati

race/ethnicity were performed. Unfortunately, the results fgralips except non-
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Hispanic White and non-Hispanic Black were largely unreliable due to the magoitude
their standard errors (all results appear in Tables J64-J66 in Appendix J). Hdaever
the MHSA subpopulation, it appeared as if there was a trend toward longer boarding
times between two distinct groups, so groups were combined into the following
dichotomy based on the trend: (Group 1) non-Hispanic White, non-Hispanic Black, and
Hispanic vs. (Group 2) Asian, Native Hawaiian/Pacific Islander, Ametigdian/Alaska
Native, and multiple races. This resulted in reliable results with a sigmifcsfference
between the two groups for only the MHSA subpopulation, with Group 2 boarding for
just over three hours longer than Group 1. Results appear in Table 27 below.

Table 27 Mean Patient Boarding Time in Minutes by Dichotomized Race/Ethnicity
(Group 1: Non-Hispanic White, Non-Hispanic Black, and Hispanic vs. Group 2: Asian,

Native Hawaiian/Pacific Islander, American Indian/Alaska Native, and Multiple Races
(N=13,656,488)

Visit Type Group 1 Group 2 Pearson
(95% CI) (95% CI)
All Patients, All Visit 214.1 262.2 F1 1773.06
Types (188.5-239.6)  (211.8-312.7) p=0.08
MHSA Patients, Al 281.1 462.8 F11257.86
Visit Types (244.7-317.6)  (333.9-591.7) p=0.0058
Non'.MHSA Patier]ts, 204 .5 217.6 F]_’ 173:022
All Visit Types (175.7-233.2)  (167.3-268.0) p=0.64

Differences in mean patient boarding time were also analyzed for dieerdry
expected source of payment. Again, results for many of the smaller groups proved
unreliable due to the magnitude of their standard errors, and results were largely
unremarkable (shown in Tables J67-J69 in Appendix J). The data were furtheednaly

according to the dichotomy for this variable that was created for resgaestion three:
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an insured group (private insurance, Medicare, worker's compensation, and other
payment), and an uninsured group (Medicaid, self-pay, and no charge/charity). Results
for this dichotomy were reliable and showed a significant difference for the group of
transferred boarders only,(E=4.51, p=0.0374), with the insured group boarding for an
average of 193.0 minutes (95% CI 116.4-269.7) vs. the uninsured group boarding for
341.1 (95% CI 225.3-456.9).

Finally, the data were analyzed for differences in mean patient bodirdedy
age, gender, and the number of previous times the patient was seen in the ED associated
with the visit record in the last 12 months. Results were unremarkable foreal| t
variables. They appear in Tables J70-J78 in Appendix J.
Patient's Community Characteristics

The data were analyzed for differences in mean patient boarding time byehe le
of poverty in the patient’s ZIP code. The only notable results were for the subgroup of
admitted patients, as seen in Table 28 below, where there was a trend toward longer
average boarding times as the level of community poverty increased. All czsulte
seen in Tables J79-J81 in Appendix J.

Table 28 Mean Patient Boarding Time in Minutes by Level of Poverty in Patient’s ZIP
Code (N=12,529,729

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Pearson
(95% CI) (95% CI) (95% CI) (95% CI)

All Patients, 228.8 231.1 219.1 363.7 Fs 1472.37

Admitted Only (150.6-307.0) (179.0-283.2) (160.4-277.7) (201.5-525.8) p=0.07

MHSA Patients, 162.6 267.8 351.9 347.5 Fs 6=3.87

Admitted Only (118.6-206.6) (164.8-370.9) (149.0-554.8) (229.7-465.4) p=0.0134

Non-MHSA Patients, 236.7 227.8 209.6 366.3 Fs, 1362.45

Admitted Only (149.5-323.8) (171.3-284.3) (148.8-270.3) (179.3-553.2) p=0.07
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Differences in mean patient boarding time were also analyzed by the urban-r
classification of the patient’s ZIP code. As seen in Table 29 below, there wagalh ove
trend downward as population density decreased; however, non-MHSA patients in non-
metropolitan areas trended sharply upward whereas MHSA patients in non-nitnopol
areas trended sharply downward. More detailed results can be seen in §2k184 ih
Appendix J.

Table 29 Mean Patient Boarding Time in Minutes by the Urban-Rural Classification of
the Patient’s ZIP Code (N=12,850,438

Visit Type Large Central Large Fringe  Medium Metro Small Metro Non-Metro and  Pearson
Metro Metro (95% CI) (95% CI) Micropolitan
(95% CI) (95% CI) (95% CI)
All Patients, 239.0 202.9 201.8 141.8 211.9 F4, 1653.25
All Visit (181.2-296.8) (168.6-237.1) (177.3-226.4) (108.7-174.8) (140.6-283.2) p=0.0135
Types
MHSA 339.4 229.6 291.3 241.2 136.3* F4, 1273.20

Patients, All  (268.8-410.1) (172.7-286.6) (220.6-362.0) (136.2-346.2) (41.1-231.5) p=0.0154
Visit Types

Non-MHSA  223.4 199.2 188.9 132.6 221.4 F4 1673.51
Patients, Al (157.0-289.8) (160.6-237.9) (162.0-215.8) (102.7-162.5) (149.8-293.0) p=0.0088
Visit Types

*Unreliable: standard error >30% of estimate

Additional analyses for differences in mean patient boarding time by both (1)
median household income and (2) the percent of adults with a Bachelor's degree or
higher in the patient’s ZIP code produced unremarkable results. Tables J85-J90 in
Appendix Jshow details of the results for each variable.

Research Question Four

What is the total amount of ED boarding time in the U.S. annu@lixtall, of
the 395 million hours of estimated visit time to U.S. EDs in 2008, 49.2 million hours
were spent boarding. Thus, as a proportion, it is estimated that 12.5% of all \asib tim
U.S. EDs in 2008 was spent boarding. For the subpopulation of MHSA related visits, the

proportion of total boarding time to total visit time was almost twice as much, with
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23.7% of all MHSA related ED visit time spent boarding. These figures esenged in

more detail in Tables 30-32, broken down by visit type (all boarders, admitted boarders,
transferred boarders, and discharged boarders), for all patients (Table\8él),assfor

the subgroups of MHSA patients (Table 31) and non-MHSA patients (Table 32):

Table 30.Total Annual ED Patient Boarding Time (in Millions of Hours) vs. Total
Annual ED Patient Visit Time (in Millions of Hours) by Type

Visit Type Total Boarding Total Visit Proportion Boarding Time/
Time Time Total Time
(95% ClI) (95% ClI)
(N) (N)

All Visit Types 49.2 395.0 12.5%
(43.6-54.8) (377.5-412.5)
(13,656,488) (123,761,419)

Admitted Only 20.6 86.5 23.9%
(15.8-25.4) (78.0-94.9)
(4,891,349) (16,569,777)

Transferred Only 2.1 9.6 21.6%
(1.5-2.6) (8.5-10.7)
(531,591) (2,086,123)

Discharged Only 26.5 299.2 8.9%
(23.9-29.2) (287.6-310.8)
(8,243,016) (105,164,565)

Table 31 MHSA Total Annual ED Patient Boarding Time (in Millions of Hours) vs.
MHSA Total Annual ED Patient Visit Time (in Millions of Hours) by Type

Visit Type Total Boarding Total Visit Proportion Boarding Time/
Time Time Total Time
(95% CI) (95% CI)
(N) (N)

All Visit Types 8.5 36.0 23.7%
(7.4-9.6) (33.6-38.3)
(1,745,528) (8,100,308)

Admitted Only 2.2 8.0 27.9%
(1.7-2.7) (7.0-9.0)
(455,914) (1,508,058)

Transferred Only 15 4.9 30.1%
(1.0-1.9) (4.2-5.6)
(352,167) (761,504)

Discharged Only 4.8 23.1 20.9%
(4.1-5.6) (21.4-24.9)

(939,458) (5,844,406)
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Table 32Non-MHSA Total Annual ED Patient Boarding Time (in Millions of Hours) vs.
Non-MHSA Total Annual ED Patient Visit Time (in Millions of Hours) by Type

Visit Type Total Boarding Total Visit Proportion Boarding Time/
Time Time Total Time
(95% CI) (95% CI)
(N) (N)

All Visit Types 40.7 359.0 11.3%
(35.2-46.2) (342.6-375.5)
(11,910,960) (115,661,111)

Admitted Only 18.4 78.4 23.5%
(13.6-23.2) (70.2-86.7)
(4,435,435) (15,061,719)

Transferred Only 0.60* 5.1 11.7%
(0.22-0.98) (4.1-5.3)
(179,424) (1,324,619)

Discharged Only 21.7 276.1 7.9%
(19.3-24.1) (265.4-286.7)
(7,303,558) (99,320,159)

*Unreliable: standard error >30% of estimate

Research Question Five

What are the relationships among patient, hospital, and community
characteristics and ED boardinglo answer this research question, multilevel regression
analyses were conducted using Mplus version 6.11 (Muthén & Muthén, Los Angeles,
CA). The dependent variable, boarding time (in hours), was regressed on patient and
patient’'s community characteristics as level one predictors, and hospitattehistics as
level two predictors. Rather than creating separate models for MHSA and n8A-MH
subpopulations, the entire population of boarded patients was tested with the variable
MHSA retained in all models as a predictor, and also tested for interaciibrel vother
variables. This approach was chosen because it led to a more parsimonious
representation, as results can be expressed within a single final modelodélevas
built in an iterative fashion, with boarding time regressed on each predictor individual

(again, with MHSA also in each model and testing for any interaction between each
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predictor and MHSA individually) prior to compilation of the final model. Results are
presented below in the order of the iterations and building up to the final model.
Level One Predictors

Each of the variables for patient and patient’'s community charaasiisée
Tables 6-7 in Chapter 3) were individually tested for significance as toeslaf
boarding time, and also tested for significant interactions with the patieactérastic
MHSA. The only variables that significantly predicted boarding time &l lewve were
MHSA and the within-level interaction between MHSA and residence. Prelynina
analysis of residence indicated that the only significant category wé®theless
population; therefore, to simplify presentation and interpretation, the vaftable
residence was dichotomized to homeless and non-homeless. Results are shown in Table
33 below.

Because the interaction between the predictors for MHSA and homelessness
(MHSAxHomeless) is significant, it is not appropriate to interpret the nitaot ef
either of these variables on their own, as such an interpretation would be misleading
Therefore, interpreting Table 33, the intercept represents the number ®biboarding
when all predictors are equal to zero—i.e., 3.2 hours of boarding time for a non-MHSA
non-homeless patient. For MHSA homeless patients, boarding time is the sum of all
coefficients, or 7.7 hours of boarding time. For MHSA patients who are not homeless,
boarding time is the sum of the intercept and the coefficient for MHSA, or 4.2 hours of
boarding time. For non-MHSA patients who are homeless, boarding time is the sum of
the intercept and the coefficient for homeless, or 3.0 hours of boarding time; however, t

fact that the coefficient for homeless is not significant on its own indieates
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nonsignificant difference between homeless and non-homeless patients who are not
MHSA patients. To aid in interpretation, Figure 2 is a graphical representdtthe data
from Table 33.

Table 33 Results for Boarding Time on Homeless Status, MHSA Status, and Interaction
Between Homeless and MHSA

Parameter Estimate S.E. Est./S.E Sig.
Intercept 3.197 0.23E 13.58¢ <0.001
Within Level
MHSA 1.04E 0.33t 3.123 0.002
Homeless -0.178 0.52€ -0.33¢€ 0.736
MHSAxHomeles: 3.66C 1.08€ 3.36¢ 0.001

*Dependent Variable: Board Time (in hours)

Figure 2.Results for Boarding Time on Homeless and MHSA Status (Interaction Model)
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Level Two Predictors

All variables for hospital characteristics (see Table 5 in Chapter 3)alssre
individually tested as predictors of boarding time (again with MHSA in each moslel), a
well as for significant cross-level interactions with MHSA. Only oagivas found to be a

significant level two predictor, and only as a main effect. Preliminaalyais revealed
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that the West was the only region that was significant, compared to the dibezfre,
the variable region was dichotomized to West versus all other regions to acmeve a
parsimonious model. Results are shown in Table 34 and Figure 3 below.

As shown in Table 34, the intercept indicates that boarding patients in regions
other than the West experience approximately 3.4 hours of boarding. The codificient
the West is significant, indicating that patients in the West board for about 0.9dwsurs |
than patients in all other regions. The main effect of MHSA at level one remains
significant, with no cross-level interaction, indicating that MHSA patierpeance 1.2
hours more boarding time than their non-MHSA counterparts regardlessaf.régiaid
in interpretation, Figure 3 is a graphical representation of the data from Table 34.

Table 34 Results for Boarding Time on Region (West vs. All Others) and MHSA Status
(Main Effects Model)

Parameter Estimate S.E. Est./S.E Sig.
Intercept 3.374 0.26¢€ 12.532 <0.001
Within Level

MHSA 1.20¢ 0.337 3.583 <0.001
Between Level

West -0.89C 0.434 -2.053 0.040

*Dependent Variable: Board Time (in hours)
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Figure 3.Results for Boarding Time on Region (West vs. All Others) and MHSA Status
(Main Effects Model)
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Composite Multilevel Model

Finally, a composite multilevel model was created from the above level one and
level two predictors, using the approach for model building described by Hosmer and
Lemeshow (2000). The significant interaction between the indicators for MHSA and
homelessness (MHSAxHomeless) requires the coefficients for theablgario be
interpreted along with coefficient for the interaction term in ordertfeir effects to be
accurately understood; the same is true of the indicators for MHSA and region (West
and the interaction between them (MHSAxWest). As Table 35 shows, the intercept
indicates an average boarding time of 3.3 hours for non-MHSA patients who are not
homeless in regions other than the West. For the level one variables, the caédfficie
MHSA is significant, indicating an increase in boarding time of approxlygn&té hours
for MHSA patients. The coefficient for homeless patients is not signifibamtever, the
interaction term MHSAxHomeless is significant, demonstrating thatetagonship

between homelessness and boarding time depends on MHSA status. For homeless MHSA
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patients, the average boarding time increases by an additional 3.8 hours. Examining the
level two variables, similar to the predictor for homelessness, there isfacaigni

interaction between region and MHSA status, indicating that region is a cagifi
moderator in the model. Interpreting this effect, boarding time is about 1.4 haufsrles
patients who are both MHSA and live in the West region; however, the fact that the
coefficient for West is not significant on its own indicates a nonsignificaietreifce

between patients in the West and patients in all other regions who are not MHSA
patients.

In constructing the composite model, two final iterations were performegtto t
for interactions between the predictors for homelessness and region (Hohvesgsx
and for a three way interaction between all predictors in the model
(MHSAxHomelessxWest). Tests for these interactions were not signifezad Table 35
represents the final multilevel model. To aid in interpretation, Figlxdaew graphically
represents the mean boarding times for the various patient and hospital dlsticacte
combinations from the model.

Table 35.Composite Multilevel Results for Boarding Time

Parameter Estimate S.E. Est./S.E Sig.
Intercept 3.33E 0.271 12.28¢ <0.001
Within Level
MHSA 1411 0.368 3.828 <0.001
Homeless -0.172 0.538 -0.32C 0.749
MHSAxHomeless 3.75¢ 1.123 3.347 0.001
Between Level
West -0.65C 0.481 -1.352 0.176
MHSAxWest -1.391 0.71C -1.961 0.050

*Dependent Variable: Board Time (in hours)
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Figure 4.Composite Multilevel Results for Boarding Time
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In light of the multitude of significant differences between group charatibsri
indicated by the results of the bivariate analyses from research questipitsvhs
anticipated that the composite multilevel model would mirror these relatpeahd
produce an elegant model with many significant variables. However, as der@ohstra
above, this was not the case, and results of the multilevel multivariate regrasalysis
were somewhat disappointing. The differences noted between the relationships found by
the bivariate analyses and the multilevel multivariate analysesaneportant finding in
themselves. This point is discussed in greater detail in the next chapter.

In conclusion, these five research questions were answered in order to gain
understanding about U.S. boarding practices on a national level, with particulestimtere
the subpopulation of mental health and substance abuse patients. Results of these
analyses demonstrate significant differences in both the proportion of patients boarded,

and length of boarding, according to hospital, patient, and community charaisefibe
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importance of these results, their implications for practice, policy, seard theory,

and the limitations of this study will be discussed below.
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Chapter Five: Discussion

A factor commonly associated with emergency department crowding (Dt
practice of boarding admitted patients (Fatovich et al., 2005; Forster et al. &2803;

2003; Lewin Group, 2002; Lucas, Farley, Twanmoh, Urumov, Olsen et al., 2009; Schull,
Lazier et al., 2003). However, almost no quantitative data exists describing the
characteristics or extent of this practice on a national level in the UeSe(&

Accounting Office, 2003; Institute of Medicine, 2006). Even less is understood about the
boarding of the subpopulation of mental health and substance abuse patients (Lewin
Group, 2008).

Therefore, the purpose of this study was to better understand U.S. ED boarding
practices on a national level. To meet this purpose, the study described ED boarding
practices for the U.S. patient population overall, and for the subpopulation of mental
health and substance abuse patients, using a dataset capable of national probability
estimates (CDC, 2008). While results of this analysis yielded many erdeudings,
there were many unanticipated findings as well. Highlights of the redthss study are
discussed below for each research question.

Discussion of the Results

Research Question One: What is the proportion of U.S. EDs that board patients?
Establishing the proportion of U.S. EDs that board patients was an important, and
overdue, gap to fill in the literature. Very little data exists about theeatd=D
boarding on a national level, yet in one of the largest U.S. surveys regarding EDC,
boarding of admitted patients was the most commonly cited reason for crowdi@y (GA

2003). Furthermore, in position statements, leading professional ED associat®ns ha
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cited boarding as a major contributor to EDC (American College of Emergency
Physicians, 2006; Eitel, Rudkin, Malvehy, Killeen & Pines, 2010; Emergency Nurses
Association, 2006). Without quantitative data characterizing the extent of thiegyréc
has been difficult to determine if these claims are justified.

In order to answer this question, a boarding ED was defined as an ED for which
>4% of all visits sampled resulted in ED stays of >6 hours. Using this definitiors it wa
determined that 57.8% of all U.S. EDs boarded patients in 2008. This figure indicates that
a majority of our nation’s EDs experience boarding, and goes far towardtiveyittee
findings of the GAO and the position statements of leading ED associatioRs It
further determined that the Northeast (79.7%) and the West (75.6%) had a sigwpificantl
higher proportion of boarding EDs than the South (55.7%) and the Midwest (38.8%).
Further research is needed to understand why these regional differestessestiich an
understanding could inform decisions geared toward improving the problem.

Another important difference that emerged in answering this researdioguss
that significantly more EDs in metropolitan statistical areas (M®aajded patients
(74.0%) than EDs in non-MSAs (26.9%). This finding could help administrators,
researchers, and policymakers narrow their focus on solutions to those thatadpecific
target EDs in MSAs. A surprising result in the analysis of this researchajuests that
neither type of hospital ownership, nor safety net status, resulted in sighditfarences
in the proportion of boarding EDs. This finding is noteworthy as it was expected that both
private and non-safety net hospitals would have lower proportions of boarding EDs; the

contrary result suggests that ED boarding may be more widespread and difficult t
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control than previously thought, as hospitals that are typically considered mouece
rich appear to suffer on par with those considered more burdened and less nimble.

Finally, it was disappointing that it was not possible to produce reliable estimate
for the difference in the proportion of boarding EDs by the aggregate number of hours
spent on ambulance diversion, as this variable has been shown to be associated with EDC
measures in studies based on local area results (Fatovich et al., 2005; Scieulétlaz
2003). It was expected that EDs with increased ambulance diversion times wald ha
increased proportions of boarding. It would have been useful to determine if resatis ba
on this national dataset reaffirmed those found by smaller studies.

Research Question Twd/hat is the total proportion of visits to U.S. EDs that
result in patient boarding, and does this proportion vary by patient type, or by hospital,
patient and community characteristiclsiRe the previous research question, it was
important to answer this question to establish the extent of boarding on a national level
Establishing these figures not only serves to justify current practised kargely on
assumptions, but also creates a benchmark by which the success or failure of future
interventions can be gauged.

With only a few foreign studies (Bullard et al., 2009; Fatovich & Hirsch, 2003)
based on local area data from which to draw, it was difficult to anticipate whatt¢ghe da
might show. While the finding that 11.0% of all ED visits resulted in patient boarding
seems somewhat high, the fact that over half of these visits (6.7% of a)l wisits
boarders that were ultimately discharged directly from the ED modehnadmding. It
should be noted that it is possible that many of these patients ultimately disicharge

directly from the ED may have been lower acuity patients that visitecbBDery busy
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days and met the criterion for boarding simply by virtue of a stay in the ED of >& hour
Without more standardized data collection practices and more cohesive information
systems, more precise results will continue to be elusive.

Regardless, there are several important findings regarding thetehizedion of
differences in the proportion of visits resulting in ED boarding. Foremost amasggithe
the fact that such a striking difference was found between the proportion ot oisisl
resulting in boarding in the MHSA subpopulation (21.5%) and the non-MHSA
subpopulation (10.3%). While it was anticipated that this difference would enesgé b
on past research (American College of Emergency Physicians, 2008; Lewip, G008;
Lewin Group, 2009; Owens, Mutter et al., 2010), the magnitude of the difference found
was surprising. Such a large disparity highlights the need for a redoublingrts effo
toward solutions to address MHSA boarding. These efforts should be especialbdfocus
in the Northeast region, where nearly one in three MHSA related visitsegtgupatient
boarding.

Other noteworthy results include the finding that, as in the case of fesearc
guestion one, the proportion of visits resulting in boarding was higher for metropolitan
statistical areas (12.3%) than for non-MSAs (4.6%), especially for thelmenta
health/substance abuse subpopulation (23.8% vs. 8.4%). This finding is reinforced by
results showing a greater proportion of visits resulting in boarding by patightarban
ZIP codes (15.1%) compared to rural ZIP codes (5.6%), and again, especially for the
MHSA subpopulation (27.2% vs. 10.7%, respectively). These findings indicate a need for
a refinement in the focus of efforts specifically geared toward adidgdssarding of

MHSA patients in metropolitan areas.
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While type of ownership failed to lead to significant differences in relsearc
guestion one, it did result in differences for research question two. An expected trend of
increasing proportions of boarded patients from proprietary (6.1%) to voluntary non-
profit (11.3%) to government non-federal hospitals (14.4%) emerged; however, these
differences were much more pronounced for the MHSA subpopulation (13.4% vs. 21.0%
vSs. 29.6%, respectively). This highlights the need for a focus on efforts aimed at-the non
proprietary sector, and especially geared toward the MHSA population. Anopiesteck
result was the disparity in proportion of visits resulting in boarding between gatient
living in private residences and the homeless; however, the differences found were
striking: 10.4% of all visits from private residences resulted in boarding, cethfmar
28.4% for the homeless; for the MHSA subpopulation, 20.5% of all visits from private
residences resulted in boarding versus 43.4% for the homeless. These largecei$fer
underscore the fact that our healthcare system has far to go toward acbgutggn
service to the homeless. It is truly remarkable #43a4% of all MHSA visits to U.S. EDs
in 2008 by the homeless resulted in a stay of greater than six auwsgver, this was
not the highest proportion of boarding by all subgroups tested in this research study;
rather, it was determined that 48.4% of all MHSA visits by patients igergifis
multiple race, and 40.6% by Asians (vs. 19.2 for non-Hispanic Whites), resulted in
boarding. These disparities for MHSA patients appear alarmingly high andscoiea
need for future research, practice and policy initiatives to help understand arssaddre
them.

Finally, there were unanticipated results for this research question that me

discussion. First was the finding of no difference between the dichotomized group of
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insured and uninsured patients with respect to proportion of visits resulting in patient
boarding. This finding is encouraging and suggests that our nation’s EDs do not
discriminate based on a patient’s insurance status. Second was the findindgheat as
percentage of adults with a Bachelor’s degree or higher in a patientt®déPincreased,

so did the proportion of ED visits resulting in boarding. The author is at a loss to explain
this difference, and it may warrant further research, though the diffeobseeved was

small (9.8% for the category with lowest percent with a Bachelor's degré.%86 for

the category with the highest).

Research Question Three: For those patients who board in U.S. EDs, how long
does the average patient board, and does this time vary by patient type, or by hospital,
patient and community characteristick?answering this research question, boarding
time was defined as time spent in the ED in excess of six hours. Given thasthasfi
hours was not included in the mean patient boarding time, results demonstrate that
patients who boarded in U.S. EDs in 2008 had considerable lengths of stay. For example,
the average boarding patient experienced 216.2 minutes of boarding, or a total ED length
of stay of over nine and a half hours. For the MHSA subpopulation, the average boarding
patient had 292.7 minutes of boarding, or almost eleven total hours in the ED. To put
these times into perspective, the United Kingdom’s National Health Servieepudisy
that no ED patient should wait longer than four hours from arrival to admission, transfer
or discharge (NHS, 2000), and it achieved 96% compliance with this mandate in 2004
(Alberti, 2004). In light of such a comparison, the figures produced by this study appea

discouraging to say the least.
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The analysis of differences in mean patient boarding times by region
demonstrated that the Northeast region boarded the MHSA subpopulation for
significantly longer than other regions, at 381.3 minutes on average. The importance of
this result is compounded by the finding that the Northeast also boarded a sigyifica
greater proportion of MHSA patients than other regions, with 30.6% of all MHSAdelate
visits resulting in boarding. In other words, roughly one in three MHSA relatisl inis
the Northeast resulted in ED stays of approximately 12.5 hours; this figure seem
unacceptably high and warrants further attention.

Another noteworthy result in the analysis of this research question wasthe f
that government non-federal EDs boarded MHSA patients for significantly |(8g@#
minutes) than both voluntary non-profit (265.1 minutes) and proprietary hospitals (277.3
minutes). While this finding was not surprising, the magnitude of the differemee w
unexpectedly high. Combined with the finding that government non-federal EDs also
boarded a significantly higher proportion of MHSA patients than other types of EDs
(29.6% of all MHSA related visits), these figures stand out even more, and iralicate
need for targeted efforts for this population.

One result was particularly encouraging: the finding that transfeampsin EDs
located in non-metropolitan statistical areas (non-MSAs) boarded foricagtif less
time (101.9 minutes) than their counterparts in MSAs (267.1 minutes). This was
reinforced by the finding that mean patient boarding times for transfen{satvéh non-
metropolitan/micropolitan ZIP codes were only about one-third of that for patwhts
metropolitan ZIP codes (79.4 minutes vs. 224.7 minutes). These results may indicate tha

our nation’s rural hospitals are efficient and adept at arranging transfers
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However, the finding that the dichotomized group of insured transfer boarders had
significantly shorter boarding times than the uninsured group of transferredrisoarde
(193.0 minutes vs. 341.1 minutes) suggests our nation’s EDs experience difficulty in
placing uninsured patients in transfer facilities. In a similar vein, thd t@vards longer
boarding times as level of poverty in the patient’s ZIP code increasechdisates a
discouraging association between lower income and decreased level a¢f Beotic
nation’s EDs. This disparity was particularly pronounced for the population of MHSA
homeless, where the average boarding visit resulted in 552.6 minutes of boarding time,
compared to an average of 260.2 minutes for patients living in private residences.
Combined with the finding that 43.4% of all MHSA related homeless visits result in
boarding, these figures are even more concerning.

Another large disparity was found between the dichotomized group of MHSA
boarders based upon race/ethnicity. The group comprised of non-Hispanic White, non-
Hispanic Black and Hispanic boarded on average for 281.1 minutes, whereas the group of
Asian, Native Hawaiian/Pacific Islander, American Indian/Alaskadaand multiple
races boarded on average for 462.8 minutes. This large difference suggests that our
nation’s mental health services for smaller minorities are partiglidanking and in need
of improvement.

Research Question Four: What is the total amount of ED boarding time in the
U.S. annually?This research question was asked in order to be able to put boarding times
into perspective within estimated total annual visit times to U.S. EDs. Witholtas
benchmark against which to measure the magnitude of the time ED patients spend

boarding, it would be difficult to gauge the true scale of the problem. By viewing
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boarding times as a proportion of cumulative total annual ED visit times for i@ih{sain
the U.S. in 2008, the magnitude of the problem becomes quite clear.

Overall, 12.5% of all patient visit time to U.S. EDs in 2008 was spent boarding.
The reader is reminded that this time does not include the first six hours thesagoardi
patients spent in EDs, but rather this figure only represents time spent in @xtess
first six hours. Stated another way, one out of every eight hours of our nation’s €D visi
time was consumed by ED patient boarding in 2008. This figure appears large enough to
justify the research and policy focus that has been placed on ED boarding agatoontr
to emergency department crowding. Additionally, several researchersireavn
attention to the fact that boarding, in addition to being associated with negaterg pati
outcomes, is not in the best financial interest of hospitals (Bayley et al., 2006 ;e
al., 2007; Henneman et al., 2009; Lucas, Farley, Twanmoh, Urumov, Evans et al., 2009).
While it is impossible to calculate an actual figure for the poteriadmue loss for
hospitals that these 49.2 million hours of boarding time represent, such a figure would
undoubtedly be staggering.

Perhaps even more striking are the results of these figures for the matital he
and substance abuse (MHSA) subpopulation, where 23.7% of all MHSA patient visit
time to U.S. EDs in 2008 was spent boarding. Equally as striking is the wide gaprbetwe
percentage of visit time and percentage of boarding time for this subpopulatio®s MHS
patients accounted for only 9.1% of all visit time to U.S. EDs in 2008, yet they aatounte
for 17.3% of all boarding timé hese figures highlight the crisis our nation’s EDs are
experiencing with respect to the current lack of both mental health and substamce abus

services and facilities, as well as the restrictive legislation gowgethe treatment,
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transfer and discharge criteria for these patients. There are no winrtessaguation;

while EDs experience negative effects from this boarding, the boarded\ Mé&ttents do

not receive the level of care they deserve (ACEP, 2008; Lewin Group, 2008 Lewi

Group, 2009; McGee & Kaplan, 2007; Pedroja, 2008). These results indicate the need for
immediate, wide ranging and large scale interventions that include furediMHSA

facilities and services, and new policies and legislation to address thismsaugtional

scale.

Research Question Five: What are the relationships among patient, hospital, and
community characteristics and ED boardingf?e multilevel regression analyses used to
answer this research question looked at only the population of boarded patients within the
sample to determine predictors that were associated with boarding tinnedsight, it
would have also been useful to perform multilevel logistic regression analysgghesi
entire sample to determine predictors associated with whether or not asuikgden
boarding. Future analyses should investigate those relationships.

Surprisingly, results for these multilevel multivariate analyses denabedt
relationships that were markedly different from the relationships demouistinabeigh
the bivariate analyses used to answer research questions 1-4. Most impdh@antly
relationships demonstrated between mean boarding times and hospital clsacacteri
the bivariate analyses in research question 3 did not match the results produced by the
multilevel multivariate analyses. The reason for these differentigslisbecause the
bivariate analyses did not take the level 2 ED weights into account. Those analyses
provided means for boarding time at level 1, but the categorical variables (sega3 r

were at level 2. Therefore, the unequal probability sampling of the hospitals leitki
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2 variables, such as region, were not included in the estimations. Since thevelulti
analyses incorporated stratification, cluster sampling, and sampling svatdbth level

1 and level 2 from this complex survey data, they are deemed more reliable than the
results for the hospital characteristics from the bivariate analykesis an important
finding and future researchers using this dataset should be aware of thesaaiffe
when estimating patient level results from hospital level charaotsyistg., patient
boarding time by region.

In all models leading up to and including the final composite multilevel model,
MHSA status remained a strong, significant predictor of increased boardindytitne.
final model, MHSA status also had significant interaction effects with hasmedss at
level 1, and region at level 2. This underscores the importance of this variablashat
highlighted in the bivariate analyses. Clearly, mental health and substanceeddnase
visits are associated with significantly longer boarding times, edpefdr the homeless.

The most surprising finding in the multilevel analysis was that the West region
boards for significantly less time on average than all other regions. As diatey] this
finding was not apparent in the bivariate analyses, which indicated that the South had t
lowest mean boarding time of all regions in the sample. Again, this differandsec
attributed to the capacity of multilevel statistical techniques to accouhbth the
patient and ED levels simultaneously in a model. This finding indicates that future
researchers may want to focus efforts to understand what the West as a gl m
doing differently than other regions to achieve lower boarding times. However, on a

much larger scale, this contrary result to what was shown in the bivariatsisina
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highlights the power of multilevel analysis in general and the importance in bgng t
technique to analyze complex datasets such as the NHAMCS.
Significance

This study has several key features that add to the strength of the filkiags
the complex sample used as the data source for this study was robust enough to produce
unbiased probability estimates that are generalizable to the entire populdiDrvisits
to the U.S. in 2008. Second, while the study relied on secondary data, the breadth of the
data contained in the NHAMCS, especially the availability of spedaifimg variables
regarding patients’ length of stay in the ED, afforded the ability to areafrthe
research questions posed. Finally, by including a multi-stage samigorgtan with
weights at both the patient and department levels, the dataset allowed not only for
bivariate analyses of patient and department level variables, but also ditilevel
multivariate regression analysis capable of estimating paranaetyanting for patient
and departmental weights simultaneously.

Limitations

This research study had several important limitations. Some of theseidingtat
were the result of the lack of any previous analysis of U.S. boarding practidessuale
that this research study attempted. Such studies would have served as useffibguides
the development of research questions, important variables to examine, assooiations t
test, limitations of the dataset or certain measures, and benchmarks tcencbasge. A
previous study of this size and scope could have provided insight into the bestaitatistic
techniques to address the research questions being posed, particularly withordgard t

importance of using multilevel techniques where both patient and hospital level
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characteristics were involved. In the absence of such a precedent, this ekelgdw
ground relying only on single-site academic research center studies datlava
documentation for such guidance. Other limitations specific to the study are dibouss
greater detail below.
Lack of National Practice Definitions

The lack of national practice definitions for many of the key variables oestter
was a major limitation of this study. Even the definition for the outcome variable
measured in this study, boarding time, had to be selectively defined by thichesalue
to the lack of any national standard. Other countries, such as the U.K. and Austvalia, ha
had clear definitions for this variable for close to a decade (Australiang€dtle
Emergency Medicine, 2002; NHS, 2000); it would be useful if national practice
organizations in the U.S. could come to a consensus to follow suit in this regard.
Similarly, the fact that this study included patients that were ultlpndiecharged
directly from the ED, but that had experienced ED lengths of stay >6 hours, angoardi
patients, likely resulted in overestimation of overall boarding visits. To netiat
concern, efforts were taken to provide tables itemizing boarding patientsdy t
admitted boarder, transferred boarder, and discharged boarder. Again, until U.S. national
practice organizations come to a consensus on explicit definitions to measare the
phenomena, such variables will not be incorporated into data collection systems and
instruments, and will continue to have to be constructed from less than ideal proxies.
Identifying MHSA Related Visits

This study may also be limited by the ability to accurately identify rhaetdth

and substance abuse patients within the NHAMCS dataset. As described imdetalil
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Chapter Three above, diligent efforts were undertaken to unequivocally idemtify ev
mental health or substance abuse related visit within the dataset. However, even
following an extended algorithm that included case by case evaluations, only 68%/6 of
weighted sample were identified as being MHSA related visits. Whadithire is
higher than the 5.4% of MHSA related visits found by Hazlett et al. (2004) based on
NHAMCS data from the year 2000, it is still much lower than the more recent 12.5% of
MHSA related visits found by researchers using the Nationwide Emergepayrtihent
Sample (NEDS) dataset from the year 2007 (Owens, Mutter et al., 2010). This
discrepancy is likely due to differences between the variables eallecthe NHAMCS
and the NEDS. While the NHAMCS captures only 3 diagnoses and 3 causes of injury,
the NEDS includes fields for up to 15 diagnoses and 4 causes of injury (AHRQ, 2010;
CDC, 2008). Given these differences, it is likely that this study underestirtied true
number of MHSA patients.
Poorly Defined/Measured Variables

While the NHAMCS is undoubtedly a useful research tool, several of the
variables in the dataset were either problematically defined or poorlyiredagor
example, the variable for patient residence included five categoriesemesidence,
nursing home, other institution, other residence, and homeless. However, “other
residence” was literally a category for any residence not included otlibe categories,
defined as “The patient’s current place of residence is a hotel, collegagatgr@mssisted
living center, etc.” (CDC, 2008, p. 124). This category undermined the usefulness of the
variable, as the estimates produced from the analysis of patient residence weuld ha

been more accurate had the visit records coded as “other residence” hgeedassihe
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category most similar to the patient’s reported residence, e.g., collegeaity coded as
“private residence.” Likewise, it was expected that the variable for thientamnber of

hours a hospital was on ambulance diversion in 2007 would be continuous, but for no
apparent reason (and with no explanation as to the logic) this variable was @btwerte
four categories in the dataset, with no access to the raw continuous data. While stil
useful, analysis of this variable as a continuous measure would have surely leerto bett
estimates.

Theory

The conceptual framework developed by Asplin et al. (2003) proved useful as a
starting point for understanding emergency department crowding and settedasis
for an adapted conceptual model for this study (see Appendix B). While the adapted
conceptual model provided for the identification of several key variables for thge stud
the study relied solely on a secondary dataset. This dataset, the NHAMCS, did atint
of the variables of interest for the study; however, it did not afford the opportunity to
construct measures conforming to ideal conceptual definitions for all vari&alter,
variables were operationally limited to their definitions and measursragatlable
within the dataset.

Several measures theorized to be instrumental in the conceptual model proved
unreliable or unavailable. For example, the variable for number of days that hospital
elective surgeries were performed was intended to measure the camegtitveen ED
patients and surgical patients for inpatient beds, but all results including thislerar
were unreliable due to the magnitude of their standard errors. Similarkarible for

number of times a patient had been seen in the same ED in the last 12 months was
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intended to be an indicator for increased demand for ED care, but all analysesigncludi
this variable were either unreliable or produced meaningless results.

In sum, the conceptual model employed for this study served as a useful starting
point for a national study on ED boarding practices, but it is likely that the model would
have worked more efficiently and effectively for a study in which theareter could
exercise greater control over the design and measurement of the vahatllesabsence
of a better option, the model proved to be adequate to meet the needs of the study.

Implications

Results of this research study have important implications for practiceoacyl p
theory, and research. Foremost, this study has demonstrated that ED boarding is not
limited to the handful of urban, academic research hospitals in which it has been shown
to exist; rather it is a nationwide problem that deserves nationwide attentide.tii
had previously been assumed to be true, there is now quantitative evidence jusigfying t
position statements of such major stakeholders such as Emergency Nursestidasoci
the American College of Emergency Physicians, and the American Agaifem
Emergency Medicine.

Practice/Policy

It is hoped that these professional organizations can leverage the results of this
study to aid in efforts to inform policy and practice in a way that acknowledges t
profound extent of boarding in our nation’s EDs. Several studies have found negative
patient outcomes significantly associated with either increased gihlefistay or with

ED boarding (Chalfin et al., 2007; Hong et al., 2009; Liu et al., 2009; Pines et al., 2008).
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Results of this study suggest these effects are likely generalimadlmuch broader
group of hospitals than previously studied.

At the top of the list of actions indicated by the results of this researchisttlty
need for significant improvements in the services and facilities avaitablental health
and substance abuse patients entering the healthcare system through our ri2giof%s E
previously stated, from 1970 to 2003, the U.S. experienced a 62% decline in inpatient
psychiatric beds per capita, and an 89% decline in state and county psychiatric hospital
beds per capita (President's New Freedom Commission on Mental Health, 2003). The
effects of these closures are clearly manifesting. Furthermsesgrohers have concluded
that the MHSA population receives substandard care while in the ED (AmeridageCol
of Emergency Physicians, 2008; Lewin Group, 2008; Lewin Group, 2009). These
patients deserve a higher standard of care, and solutions that better meetltineariee
needs would likely also benefit our nation’s other ED visitors, and our healthcemmsys
overall, by reducing MHSA boarding.

Almost equally important as this need for increased services and fadditiee
need to lobby for and enact legislation that more accurately reflectpaachs the
trajectory that MHSA patients take from the time they enter the ED aimtiission,
transfer or discharge. Instrumental in this legislation is the requirehsnhental health
and substance abuse facilities accept patients from our nation’s EDs once tieaese pa
have been medically cleared and deemed appropriate for transfer. Guidelinehfor s
medical clearance should also be reviewed to ensure they are relevant ‘®tb8ay
healthcare environment. Lastly, laws governing involuntary commitmentdroan state

to state; stakeholders should work with policymakers to enact overarching hationa
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legislation that uniformly governs how these patients are committed andréaahistes
their treatment.
Theory

The conceptual model by Asplin et al. (2003) and the model adapted from it
served as useful guides for this study. However, as discussed in the limigatting
above, many of the variables measured in the NHAMCS were too poorly defined or
measured to allow for an effective fit with the model. It is hoped that futsearchers
will be able to draw upon the strengths and learn from the weaknesses of the ntodel’s fi
with the dataset that were demonstrated by this research study.

Additionally, two variables that were available in the dataset but not explicitly
mapped in the model proved to have significant associations with boarding proportion or
time: region and metropolitan statistical ard#ile these variables are certainly
measures of the healthcare system in the conceptual model adapted faoo\ti{eest
Appendix B), results of this study indicate that future models should incorporage thes
variables more explicitly. Likewise, homelessness (by virtue aftésaction with
MHSA status) proved to be a strong indicator of boarding time, and should likelyefeat
prominently infuture models. In conclusion, results of this study should be used to
inform efforts at building improved models in the future, and also to select variaates
effectively measure concepts within those models.

Research

This study indicates the need for future researchers to be cautious when using

datasets such as the NHAMCS to estimate patient level variables fromahleyat

characteristics. The bivariate analyses for this study were pextbiollowing the
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instructions provided in the 2008 NHAMCS documentation (CDC, 2008). However, this
led to different results than those produced by the multilevel multivariatesasdtyat

were guided by techniques described by Heeringa et al. (2010) and Muthén and Muthén
(2010). It is assumed that the multilevel analyses resulted in more rebéiblates as

they accounted for weights at both levels 1 and 2; however, future researchedsngncl

the administrators of the NHAMCS, should continue to examine these differentes a
publish their findings to help clarify the best use of such complex surveys.

Finally, this study indicates the need for more uniform crowding measures to be
established on a national level. Adoption of such national practice standards for
emergency department crowding would go far toward not only creating universal
measures for researchers studying the phenomenon, but would also aid adarsesticht
policymakers in their efforts to establish new guidelines and laws to manage\end
emergency department crowding. The lack of such national practice standards w
major limitation for this study. It is the hope that results from this stutiyat only
underscore the need for adoption of such standards, but will also help shape them.

Conclusion

In summary, this study of U.S. ED boarding practices has filled an important gap
in the literature and body of knowledge about ED crowding. It is the first studynkizow
describe U.S. ED boarding practices on a national level, and has established that ED
boarding is indeed a nationwide problem. This finding corroborates and validates the
results of previous studies done on much smaller scales, and goes far toward expanding

the generalizability of the findings of previous researchers.
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Equally as important, this study has demonstrated that mental health relased vis
are consistently associated with both a higher proportion of boarding and longerdpoardin
times, indicative of a growing crisis in our nation’s capacity to serve irezdéh
patients. While this study has demonstrated manifestations of this ctisis our
nation’s EDs, many of the solutions to this crisis likely lie beyond these EDsyand e
beyond the hospitals and communities they serve. This study has indicated the need fo
increased facilities and services, and improved legislation and policiesigeward the
mental health population and the broader systems that regulate and manage @émtal he
care. It is hoped that this study will serve as a useful benchmark and referdutere
researchers to build upon in the efforts to establish persuasive, evidence basesherg
about ED crowding that can improve the quality and safety of emergency care in our

nation’s healthcare system.
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Appendix C

Emergency Department Work Index (EDWIN)

EDWIN = > nt
Bt — Ba)

Where: n= number of patients in the ED in the triage category i
t = triage category (ordinal scale 1-5, 5 being most acute)
Na= the number of attending physicians on duty
Bt = number of treatment beds in the ED

Ba = number of admitted patients boarding in the ED
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Appendix D
National Emergency Department Overcrowding Scale (NEDOCS)
NEDOCS = ((BedBy) X 85.8) + ((Rami¢Br) X 600) + (Wime X 5.64) +
(Atime X 0.93) + ((R x 13.4) — 20)

Where: Beg= number of patients in ED beds

B:= number of ED beds

Pagmit= number of admitted patients

Brh= number of hospital beds

Wiime = Waliting room time for last patient placed into an ED bed

Aiime = longest time since registration among boarding admitted patients

Rn= number of respirators in use in the ED
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Appendix E
Occupancy Level

Occupancy Level = 100 x ¢&/B)

Where: Beg= number of patients in licensed beds and overflow locations, such as

hallway beds or chairs

B:= number of licensed treatment beds



Appendix F

Form Approved OMB No. 0920-0278 Exp. Date 08/31/2009 CDC 64.136

/%o NHAMCS-100(ED) US. DEPARTMENT OF GOMMERCE | PATIENT RECORD NO.:

{10-2-2007) Economics and Statistics Administration

U.S. CENSUS BUREAU

AGTING AS DATA GOLLEGTION AGENT FOR THE

U.S. Department of Health and Human Services
Centers for Disease Control and Preventi

on
tional Center for Health Statistics | PATIENT’S NAME:

NATIONAL HOSPITAL AMBULATORY MEDICAL CARE SURVEY
2008 EMERGENCY DEPARTMENT PATIENT RECORD

Assurance of confidentiality -All information which would permit identification of an individual, a practice, or an establishment
will be held confidential, will be used only by persons engaged in and for the purpose of the survey ‘and will not be disclosed or
released to other persons or used for any other purpose without consent of the individual or the establishment in accordance with
\ section 308(d) of the Public Health Service Act (42 USC 242m).

(Provider: Detach and keep)

Please keep (X) marks inside of boxes = [X] Correct m Incorrect

PA ORMATIO
5 i 3 - i . Time of da;
ahADi:;e rf; it ] . b.ZIP Code cMDaﬂ:elol ;nth | 5 y |:| |:| |:| |:| A Ol Miltary
lon ay ear on ay ear (1) Artival oM
2) Tim
{1 [2fofo[ [ [ [[ [T [[][]] o D Dy
e.Patient residence | f. Sex g. Ethnicity h.Race - Mark (X) one or more. PM
1 Private residence 1+ Hispanic 1 ] White 5[] American
2[]Nursing home ‘E femae orLatino | 2[JBlack/ Incian/ [ Not seen by physician
e 2[Male 2 Not African American ﬁlaﬁska (3)ED |:| |:| |:| |:| Oam O Military
4[] Other residence Hispanic | @ E Asian aive discharge PM
Homeless or Latino 4L Native Hawaiian/ Mark (X) if ED discharge is more
6 Unknown Other Pacific Islander 4)hours from arr?val A
i. Mode of arrival - Mark (X) one. e of Ior this visit - Mark (X) all that apply.
10 Ambulance 300 Personal transportation 1 [ Private insurance 4 ] Worker's compensation 7 ] Other
2 Public service 4O Unknown 2 [] Medicare 5 ] Self-pa & [J Unknown
(nonambulance) 3 [ Medicaid/SCHIP & ] No charge/Charity

2. TRIAGE

a. Initial | (1) Temperature {2) Heart rate {3) Respiratory rate b. Immediacy with which c. Presenting level
Oc per per patient should be seen of pail
O | minute minute 10 Immediate 6 CNo triage 1 I None
{4) Blood pressure (5) Pulse oximetry | {6) Oriented X 3 a E i Gt 70 Unknown | 2 E m"‘:‘ }
Systolic Diastolic O DClunk 3 L1 15-60 minutes 3 loderate
16 Yes sLIUnknown | 4 [ 51 hour-2 hours Severe

3. PREVIOUS CA

I | % | 200 No 5 [ >2 hours-24 hours
RE 4. REASON FOR VISIT

5 [ Unknown

a. Has patient been - Yes| No [Unknown] a.Patient’s or other (s) for this b. Episode of
(1) seen in this ED within visit Use patient's own words. care
thelast 72 hours? .. |1[1|2[1| s[] {1) Most important: ] e
(2) discharged from any 17 Inrtial vist
hospital within the for problem
last 7days? . ... .. [10[200] 3O (2) Other: 2[] Follow-up visit
= for problem
b. How many times has
been seen in this ED within {3) Other: 3[ Unknown
the last 12 months? . . .. |

INJURY/POISONING/ADVERSE EFFECT

a.ls this visit 3 j c. Cause of injury, poisoning, or adverse effect - Describe the place and events that preceded the injury,

lated poisoning, or adverse effect ?fg , allergy to penicillin, bee sting, pedestrian hit by car driven by drunk driver, spouse
y |ntentlonal° beaten with fists by spouse, heroin overdose, infected shunt, etc.).

poisoning, or

adverse effect | 1 [ Yes, self

of medical inflicted

treatment? 2 [ Yes, assault

10 Yes 3 No,

2[INo - SKIP to unintentional

item 6. | 4[] Unknown

6. PROVIDER’S DIAGNOSIS FOR THIS VISIT
As specifically {1) Primary

as possible, fist diagnosis:

diagnoses related|

to this visit i
lncludmg hronic |12} Qther:

sl {3) Other:
7.DIAGNOSTIC/SCREENING SERVICES 8. PROCEDURES 9. MEDICATIONS & IMMUNIZATIONS

Mark (X) all ordered or provided at this visit. Mark (X) all provided List up to 8 drugs given at this visit or prescribed at ED discharge.
1 LINONE at this visit. Exclude Include Rx and OTC drugs, and
Blood tests: 16 ] Pregnancy test medications.

2L]cee 17 £ Rapid flw/influenza test| 1 ] NONE [l none
3[[]BUN/Creatinine 18 C Urinalysis (UA) 2 LIV fluids
4[] Cardiac enzymes W @l 3 [ cast (1}
5[] Electrolytes 20 [ Other testiservice | * L Spiint or wrap (2)

Glucose Imaging: 5 [ Laceration repair
7] Liver function tests 21 [] X-ray 6 [ Incision & drainage (I&D)| (3)
8] Arterial blood gases 2, [ CT scan 7 ] Wound debridement

oL Prothrombin time/INR [ Head o 1 Foreign body removal | 4
10 Blood culture [ Other than head i
11 C1BAC (blood alcohol) 5 [ mR| 8 K Nebulizer threpy (=

10 [ Bladder catheter

12 Toxicology screen

[ Head 11 CING tub ic suction| (6}
g‘laefr)tgzrs Lol [ Other than head |12 [J cPR
i ) (7
Earitee ater 24 [] Ultrasound 18 [ Endotracheal intubation

15 [JEKG/ECG 25 [ Other imaging 14 [ Other

10. PROVIDERS 11. VISIT DISPOSITION
Mark (X) all providers Mark (X) all that apply.
SEE V'S”j " 1 CJ No follow-up planned 10 [] Transfer to different hospital - Specify reason 4
+0 EDa(tendlng physician | » [ Return if needed, PRN/appointment
for Fi

2 Return/Ref
to
s On call attending s

physician/Fellow/Resident
4 RN/ILPN

5[] Nurse practitioner

6 [] Physician assistant

4 Refer to social services
5[] Left before medical screening exam 11 [] Admit to observation unit

6 [ Left after medical screening exam 12 ] Admit to hospital - Please continue
7 Left AMA with ftem 12 - HOSPITAL X

. s[1DOA ADMISSION on the reverse side.

@Sﬁﬂ, o[ Died in ED 13 Other /

NHAMCS-100(ED) (10-2-2007) ._. 2008 ED
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Complete if the patient was admitted to the hospital at this visit. — Mark (X) "Data not available” in each item, if efforts have been exhausted to collect the data.

12. HOSP!

a. Admitted to: b. Hospital admission date c. i time d. ge date
1 [ Critical care unit Month [ Day Year |:| |:| X |:| O AM Month | Day Year
20 Stepdown or telemetry unit 2/0 [\ : O PM 2/ 0|0
3 [J Operating room [ military
2+ Cardia catheterization lap | 1 L] Data not available 1 [ Data not available 1 [ Data not available

inci ital di: i f. H ition

5] Mental health or detox unit [e-
&[] Other bed/unit

p

10 Alive\ 1 [ Home/Residence
2 [ Dead 2[] Transferred

Dat: t ilabl
7 [ Data not available SR : Do
1 [ Data not available 4 Data not available 4 Data not available
If this infe ion is not le at time of ab i then I the H ital Admission Log. j

NHAMCS-100{ED) (10-2-2007) ._.
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Appendix G

650 Adjustment disorders
3090 3091 30922 30923 30924 30928 30929 3093 3094 30982 30983
30989 3099

651 Anxiety disorders
29384 30000 30001 30002 30009 30010 30020 30021 30022 30023 30029
3003 3005 30089 3009 3080 3081 3082 3083 3084 3089 30981
3130 3131 31321 31322 3133 31382 31383

652 Attention-deficit, conduct, and disruptive behavi or disorders
31200 31201 31202 31203 31210 31211 31212 31213 31220 31221 31222
31223 3124 3128 31281 31282 31289 3129 31381 31400 31401 3141
3142 3148 3149

653 Delirium denentia, and amestic and other cognitive disorders
2900 29010 29011 29012 29013 29020 29021 2903 29040 29041 29042
29043 2908 2909 2930 2931 2940 2941 29410 29411 2948 2949
3100 3102 3108 3109 3310 3311 33111 33119 3312 33182 797

654 Devel opnental disorders
3070 3079 31500 31501 31502 31509 3151 3152 31531 31532 31534
31535 31539 3154 3155 3158 3159 317 3180 3181 3182 319 V400 V401

655 Disorders usually diagnosed in infancy, childhood, or adol escence
29900 29901 29910 29911 29980 29981 29990 29991 30720 30721 30722
30723 3073 3076 3077 30921 31323 31389 3139

656 | mpul se control disorders, NEC
31230 31231 31232 31233 31234 31235 31239

657 Mbod di sorders
29383 29600 29601 29602 29603 29604 29605 29606 29610 29611 29612
29613 29614 29615 29616 29620 29621 29622 29623 29624 29625 29626
29630 29631 29632 29633 29634 29635 29636 29640 29641 29642 29643
29644 29645 29646 29650 29651 29652 29653 29654 29655 29656 29660
29661 29662 29663 29664 29665 29666 2967 29680 29681 29682 29689
29690 29699 3004 311

658 Personality disorders
3010 30110 30111 30112 30113 30120 30121 30122 3013 3014 30150
30151 30159 3016 3017 30181 30182 30183 30184 30189 3019

659 Schi zophreni a and ot her psychotic di sorders

29381 29382 29500 29501 29502 29503 29504 29505 29510 29511 29512
29513 29514 29515 29520 29521 29522 29523 29524 29525 29530 29531
29532 29533 29534 29535 29540 29541 29542 29543 29544 29545 29550
29551 29552 29553 29554 29555 29560 29561 29562 29563 29564 29565
29570 29571 29572 29573 29574 29575 29580 29581 29582 29583 29584
29585 29590 29591 29592 29593 29594 29595 2970 2971 2972 2973
2978 2979 2980 2981 2982 2983 2984 2988 2989
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660 Al cohol -rel ated di sorders
2910 2911 2912 2913 2914 2915 2918 29181 29182 29189 2919 30300
30301 30302 30303 30390 30391 30392 30393 30500 30501 30502 30503
76071 9800

661 Substance-rel ated di sorders

2920 29211 29212 2922 29281 29282 29283 29284 29285 29289 2929
30400 30401 30402 30403 30410 30411 30412 30413 30420 30421 30422
30423 30430 30431 30432 30433 30440 30441 30442 30443 30450 30451
30452 30453 30460 30461 30462 30463 30470 30471 30472 30473 30480
30481 30482 30483 30490 30491 30492 30493 30520 30521 30522 30523
30530 30531 30532 30533 30540 30541 30542 30543 30550 30551 30552
30553 30560 30561 30562 30563 30570 30571 30572 30573 30580 30581
30582 30583 30590 30591 30592 30593 64830 64831 64832 64833 64834
65550 65551 65553 76072 76073 76075 7795 96500 96501 96502 96509
V6542

662 Suicide and intentional self-inflicted injury
E9500 E9501 E9502 E9503 E9504 E9505 E9506 E9507 E9508 E9509 E9510
E9511 E9518 E9520 E9521 E9528 E9529 E9530 E9531 E9538 E9539 E954
E9550 E9551 E9552 E9553 E9554 E9555 E9556 E9557 E9559 E956 E9570
E9571 E9572 E9579 E9580 E9581 E9582 E9583 E9584 E9585 E9586 E9587
E9588 E9589 E959 V6284

663 Screening and history of nental health and substance abuse codes
3051 30510 30511 30512 30513 33392 3575 4255 5353 53530 53531 5710
5711 5712 5713 7903 V110 V111 V112 V113 V114 V118 V119 V154 V1541
V1542 V1549 V1582 V6285 V663 V701 V702 V7101 V7102 V7109 V790 V791
V792 V793 V798 V799

670 M scel |l aneous di sorders

29389 2939 30011 30012 30013 30014 30015 30016 30019 3006 3007
30081 30082 3021 3022 3023 3024 30250 30251 30252 30253 3026 30270
30271 30272 30273 30274 30275 30276 30279 30281 30282 30283 30284
30285 30289 3029 3060 3061 3062 3063 3064 30650 30651 30652 30653
30659 3066 3067 3068 3069 3071 30740 30741 30742 30743 30744 30745
30746 30747 30748 30749 30750 30751 30752 30753 30754 30759 30780
30781 30789 3101 316 64840 64841 64842 64843 64844 V402 V403 V409
V673
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Appendix H

Additional Diagnoses Additional Causes of Injury
290 967 935
291 968 937
292 969 936
293 970 938
294 971 939
295 972 940
296 973 941
297 974 942
298 975 943
299 976 944
300 977 945
301 978 946
302 979 947
303 980 950
304 981 951
305 982 952
306 983 953
307 984 954
308 985 955
309 986 956
310 987 957
311 988 958
312 989 959
313 980
314 981
315 982
316 983
317

318

319

333

797

960

961

962

963

964

965

966
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Appendix |

UGS

Linivasrsily of Cisftorea
Sun Franséaa

Human Research Protection Program
Committee on Human Research

Notification of Denial of Requested Review

Date: February 14, 2011

Principal Investigator Co-Principal Investigator

Mary A Blegen Jason Nolan

Study Title: Measuring United States Emergency Department Boarding Practices
Study #: 11-05576 ;

Reference #: 017625

Review of your recent submission on the above named protocol was denied by the CHR because this
study: '

does not qualify as research,
___X__ does not qualify as human subjects,

the UCSF CHR will not serve as the IRB of record for this research, and/or

other (see comments below).
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Because the application proposes to only access de-identified datasets, this study does not constitute
human subject research.

If you need documentation for funding agencies, administrators, or collaborators, a Self-Certification Form
is provided for your use. Copies of this form should be maintained in your research files. Do not submit a
copy of the form to the CHR.

If you have any questions, or need additional information, please contact the CHR office at 415-476-1814.
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Table J1Proportion of ED Visits Resulting in Boarding by Type and Region

Visit Type  Northeast Midwest South West Design-based
(95% CI) (95% CI) (95% CI) (95% CI) Pearson
(N) (N) (N) (N)

All Visit 14.6% 10.3% 9.7% 10.9% Fos, 4063.17

Types (12.3-17.3) (7.7-13.7) (8.1-11.5) (8.6-13.8) p=0.03
(3,589,476) (2,789,300) (4,653,151) (2,624,561)

Admitted 5.9% 4.3% 2.9% 3.6% F2.9, 500.74.39

Only (4.3-8.0) (3.1-6.2) (2.2-3.8) (3.4-4.6) p=0.005
(1,444,230) (1,170,604) (1,402,885) (873,630)

Transferred 0.34% 0.28% 0.57% 0.40% Fos 4885177

Only (0.18-0.65) (0.13-0.60) (0.43-0.78) (0.25-0.62) p=0.16
(83,434) (75,900) (276,765) (95,492)

Discharged 8.4% 5.7% 6.2% 6.9% F.s, 49072.19

Only (7.2-9.9) (4.3-7.6) (5.2-7.3) (5.2-9.0) p=0.09
(2,065,194) (1,548,882) (2,973,501) (1,655,439)

Table J2Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

Region

Visit Type  Northeast Midwest South West Design-based
(95% ClI) (95% ClI) (95% ClI) (95% ClI) Pearson
(N) (N) (N) (N)

Types (25.3-36.4) (12.7-28.0) (16.2-24.3) (14.9-23.5) p=0.02
(476,041) (336,196) (556,442) (376,849)

Admitted 9.0% 6.8% 4.4% 3.7% F..9,506.52.88

Only (5.5-14.4) (4.1-11.2) (2.9-6.7) (2.2-6.1) p=0.04
(140,473) (119,364) (122,570) (73,507)

Transferred 4.6% 2.6%* 6.2% 3.1%* F’.9, 50051.79

Only (2.4-8.7) (1.0-6.5) (4.3-8.8) (1.6-5.8) p=0.15
(71,423) (45,780) (173,276) (61,688)

Discharged 17.1% 9.8% 9.3% 12.1% F2.9,502.73.09

Only (13.3-21.8) (6.5-14.6) (7.1-12.2) (8.3-17.3) p=0.03
(266,156) (171,052) (260,596) (241,654)

*Unreliable: standard error >30% of estimate

Table J3Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type and

Region

Visit Type  Northeast Midwest South West Design-based
(95% CI) (95% CI) (95% CI) (95% CI) Pearson
(N) (N) (N) (N)

All Visit 13.6% 9.7% 9.0% 10.2% Fo9, 507.52.73

Types (11.2-16.3) (7.3-12.9) (7.5-10.8) (7.8-13.2) p=0.045
(3,113,435) (2,453,104) (4,096,709) (2,247,712)



Admitted
Only

Transferred
Only

Discharged
Only

5.7%
(4.1-7.8)
(1,303,757)

.052%
(.026-.11)
(12,011)

7.8%
(6.7-9.2)
(1,799,038)

4.2%
(2.9-5.9)
(1,051,240)

12%
(.054-.26)
(30,120)

5.5%
(4.1-7.3)
(1,377,830)

2.8%
(2.2-3.7)
(1,280,315)

23%
(.14-.37)
(103,489)

6.0%
(5.0-7.1)
(2,712,905)

3.6%
(2.7-4.9)
(800,123)

15%
(.088-.27)
(33,804)

6.4%
(4.8-8.6)
(1,413,785)
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F2.9,504.574.03
p=0.008

F2.s6, 447.73.25
p=0.03

F2s 49051.70
p=0.17

Table J4Proportion of ED Visits Resulting in Boarding by Type and MSA Status

Visit Type  MSA Non-MSA Design-based Pearson
(95% ClI) (95% ClI)
(N) (N)

All Visit 12.3% 4.6% F; 17520.0

Types (11.1-13.6) (3.0-7.1) p<.0005
(12,733,921) (922,567)

Admitted 4.4% 1.7%* F1 1755.46

Only (3.7-5.1) (.77-3.8) p=0.02
(4,550,858) (340,491)

Transferred 0.41% 0.54% F1 1750.87

Only (0.31-0.54) (0.33-0.89) p=0.35
(423,872) (107,719)

Discharged 7.5% 2.4% F1 17534.0

Only (6.8-8.3) (1.6-3.6) p<.0005
(7,762,573) (480,443)

*Unreliable: standard error >30% of estimate

Table J5Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

MSA Status

Visit Type  MSA Non-MSA Design-based Pearson
(95% CI) (95% CI)
(N) (N)

Types (21.1-26.7) (5.2-13.2) p<.0005
(1,647,848) (97,680)

Admitted 6.6% 0% F1 1752.96

Only (5.2-8.3) (0.0-0.0) p=0.09
(455,914) 0)

Transferred 4.1% 5.6% F1 175=0.90

Only (3.0-5.8) (3.4-9.2) p=0.34
(286,662) (65,505)
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Discharged 13.1% 2.8%* F1 17518.6
Only (11.2-15.3) (1.2-6.0) p<.0005
(907,283) (32,175)

*Unreliable: standard error >30% of estimate

Table J6Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type and
MSA Status

Visit Type  MSA Non-MSA Design-based Pearson
(95% CI) (95% CI)
(N) (N)

All Visit 11.4% 4.4% F; 17516.5

Types (10.3-12.7) (2.7-7.0) p=0.0001
(11,086,073) (824,887)

Admitted 4.2% 1.8%* F1 1754.36

Only (3.6-4.8) (.82-4.0) p=0.04
(4,094,994) (340,491)

Transferred .14% .22%* F1 1750.96

Only (.10-.20) (.10-.53) p=0.33
(137,210) (42,214)

Discharged 7.1% 2.4% F1 17529.8

Only (6.4-7.9) (1.6-3.6) p<.0005

(6,855,290)  (448,268)

*Unreliable: standard error >30% of estimate

Table J7Proportion of ED Visits Resulting in Boarding by Type and Ownership

Visit Type Voluntary Non- Government Non-  Proprietary Design-based Pearson
Profit Federal (95% ClI)
(95% CI) (95% CI) (N)
(N) (N)

Types (10.1-12.6) (10.8-19.0) (4.3-8.7) p=0.0015
(10,732,902) (2,028,619) (894,967)

Admitted 4.3% 4.1% 1.5%* Fi9, 331.75.0

Only (3.7-5.1) (2.6-6.2) (.82-2.8) p=0.008
(4,097,097) (570,004) (224,248)

Transferred .46% 37% .28%* F1g2 31851.42

Only (.35-.61) (.23-.59) (.14-.53) p=0.24
(439,579) (51,386) (40,626)

Discharged 6.5% 10.0% 4.3% Fio, 3377.6

Only (5.8-7.3) (7.5-13.3) (3.0-6.1) p=.0007
(6,202,312) (1,410,611) (630,093)

*Unreliable: standard error >30% of estimate
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Table J8Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

Ownership

Visit Type Voluntary Non- Government Non-  Proprietary Design-based Pearson
Profit Federal (95% ClI)
(95% CI) (95% CI) (N)
(N) (N)

Types (18.1-24.3) (23.4-36.6) (8.0-21.6) p=0.0057
(1,255,376) (375,469) (114,683)

Admitted 5.3% 10.0% 1.2%* F1_95Y ansr.3

Only (3.9-7.3) (6.9-14.2) (.33-4.4) p=0.0009
(319,092) (126,429) (10,393)

Transferred 5.0 % 2.9% 1.8%* F12 31851.42

Only (3.7-6.7) (1.7-5.0) (.58-5.5) p=0.24
(299,511) (37,173) (15,483)

Discharged 10.7% 16.9% 10.4%* Firg 317.52.7

Only (8.7-13.0) (12.9-21.8) (5.4-19.1) p=.07
(636,773) (213,878) (88,807)

*Unreliable: standard error >30% of estimate

Table J9Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type and

Ownership

Visit Type Voluntary Non- Government Non-  Proprietary Design-based Pearson
Profit Federal (95% ClI)
(95% ClI) (95% ClI) (N)
(N) (N)

Types (9.5-11.9) (9.5-17.4) (3.9-8.1) p=0.004
(9,477,526) (1,653,150) (780,284)

Admitted 4.2% 3.5% 1.6%* Fl_gy 330.55.0

Only (3.6-5.0) (2.2-5.6) (.83-2.9) p=0.009
(3,778,005) (443,757) (213,855)

Transferred .16 % 1% * .18%* F174,304.50.34

Only (.10-.24) (.06-.22) (.09-.36) p=0.68
(140,068) (14,213) (25,143)

Discharged 6.3% 9.4% 3.9% F19, 331.76.8

Only (5.6-7.0) (6.8-12.7) (2.7-5.6) p=.0016
(5,565,539) (1,196,733) (541,286)

*Unreliable: standard error >30% of estimate



140

Table J10Proportion of ED Visits Resulting in Boarding by Aggregate Number of Hours

the Hospital Was on Ambulance Diversion in 2007

Visit Type 0 Hours 1-99 Hours 100-499 Hours >500 Hours Design-based
(95% CI) (95% CI) (95% ClI) (95% ClI) Pearson
(N) (N) (N) (N)

All Visit 7.2% 9.6% 14.2% 17.4% Fz9 680511.5

Types (5.9-8.9) (7.2-12.7) (11.5-17.5) (14.8-20.4) p<0.0005
(3,337,450) (1,963,403) (2,501,864) (3,025,074)

Admitted 2.3% 3.3% 5.0% 7.4% Fz0 675.59.0

Only (1.7-3.1) (2.2-5.0) (3.7-6.9) (5.6-9.8) p<0.0005
(1,065,059) (683,133) (885,802) (1,291,392)

Transferred .34% 42% .43% A47% F3.76, 658.70.78

Only (.22-.52) (.25-.71) (.24-.78) (.29-.76) p=0.53
(158,397) (86,165) (75,417) (81,401)

Discharged 7.8% 5.5% 6.0% 6.4% Fzs 670.57.7

Only (6.7-9.2) (4.1-7.3) (5.0-7.1) (4.8-8.6) p<0.0005
(2,120,080) (1,194,105) (1,540,645) (1,652,281)

Table J11Proportion of MHSA Related ED Visits Resulting in Boarding by Aggregate
Number of Hours the Hospital Was on Ambulance Diversion in 2007

Visit Type 0 Hours 1-99 Hours 100-499 Hours >500 Hours Design-based
(95% CI) (95% CI) (95% CI) (95% ClI) Pearson
(N) (N) (N) (N)

All Visit 11.3% 22.0% 28.6% 31.3% Fss 657.58.5

Types (8.5-14.8) (16.3-29.0) (22.3-35.9) (25.3-38.1) p<0.0005
(303,050) (309,320) (402,623) (384,970)

Admitted 2.2%* 6.1% 6.0% 11.2% Fso, 677.654.5

Only (.97-4.8) (3.7-10.1) (3.3-10.6) (7.2-17.0) p=0.0017
(58,495) (86,310) (84,491) (137,433)

Transferred 3.7% 3.8%* 4.7%* 4.1%* Fs.67, 641.50.58

Only (2.4-5.6) (2.0-6.9) (2.3-9.3) (2.1-8.0) p=0.66
(98,994) (53,033) (65,744) (50,456)

Discharged 5.4% 12.1% 17.9% 16.0% Fas 671.57.7

Only (3.8-7.8) (7.9-18.0) (13.1-24.1) (11.3-22.3) p<0.0005
(145,561) (169,977) (252,388) (197,081)

*Unreliable: standard error >30% of estimate

Table J12Proportion of Non-MHSA Related ED Visits Resulting in Boarding by
Aggregate Number of Hours the Hospital Was on Ambulance Diversion in 2007

Visit Type 0 Hours 1-99 Hours 100-499 Hours >500 Hours Design-based
(95% CI) (95% CI) (95% ClI) (95% CI) Pearson
(N) (N) (N) (N)

All Visit 7.0% 8.7% 13.0% 16.4% Fz.9 680.510.0

Types (5.6-8.6) (6.5-11.6) (10.2-16.4) (13.6-19.6) p<0.0005
(3,034,400) (1,654,083) (2,099,241) (2,640,104)
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Only (1.7-3.1) (2.1-4.8) (3.6-6.8) (5.3-9.6) p<0.0005
(1,006,564) (596,823) (801,311) (1,153,959)

Transferred .14% * 17%* .06%* .19%* Fs.82, 667.70.86

Only (.07-.28) (.09-.33) (.02-.22) (.09-.42) p=0.48
(59,403) (33,132) (9,673) (30,945)

Discharged 4.5% 5.4% 8.0% 9.0% Fzo 685.576.4

Only (3.6-5.7) (4.0-7.3) (6.3-10.0) (7.2-11.3) p=0.0001

(1,974,519)  (1,024,128)  (1,288,257)  (1,455,200)

*Unreliable: standard error >30% of estimate

Table J13Proportion of ED Visits Resulting in Boarding by Type and Safety Net Status

Visit Type  Safety Net Non-Safety Net Design-based Pearson
(95% CI) (95% CI)
(N) (N)

All Visit 10.8% 11.2% F; 1770.13

Types (9.3-12.5) (9.7-12.9) p=0.72
(6,354,760) (7,158,398)

Admitted 3.2% 4.7% Fi 1776.1

Only (2.5-4.1) (3.9-5.7) p=0.015
(1,873,403) (2,997,108)

Transferred .47% .40% F., 17570.40

Only (.33-.66) (.29-.55) p=0.53
(274,591) (257,000)

Discharged 7.2% 6.1% Fi 17572.245

Only (6.1-8.4) (5.3-7.0) p=0.14
(4,210,148) (3,910,376)

Table J14Proportion of MHSA Related ED Visits Resulting in Boarding by Type and
Safety Net Status

Visit Type  Safety Net Non-Safety Net Design-based Pearson
(95% CI) (95% CI)
(N) (N)

All Visit 23.3% 19.8% Fi 1751.6

Types (19.7-27.3) (16.2-23.9) p=0.20
(957,672) (787,856)

Admitted 5.2% 6.0% F; 1750.28

Only (3.5-7.7) (4.3-8.4) p=0.60
(215,050) (240,864)

Transferred 5.0% 3.7% Fi 1751.13

Only (3.4-7.2) (2.5-5.5) p=0.29
(204,710) (147,457)

Discharged 13.1% 10.0% Fy 1753.03

Only (10.4-16.4) (8.1-12.4) p=0.08

(539,923) (399,535)
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Table J15Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type
and Safety Net Status

Visit Type  Safety Net Non-Safety Net Design-based Pearson
(95% ClI) (95% ClI)
(N) (N)

Types (8.4-11.6) (9.2-12.3) p=0.48
(5,397,088) (6,370,542)

Only (2.4-3.9) (3.8-5.6) p=0.0099
(1,658,353) (2,756,244)

Transferred .13% .18%* F; 1740.83

Only (.07-.24) (.12-.27) p=0.36
(69,881) (109,543)

Discharged 6.7% 5.9% F1 17471.58

Only (5.7-7.9) (5.1-6.7) p=0.21
(3,670,225) (3,510,841)

*Unreliable: standard error >30% of estimate

Table J16Proportion of ED Visits Resulting in Boarding by Type and Age

Visit Type <15yr 15-24 yr 25-44 yr 45-64 yr 65-74 yr 75+ yr Design-based
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) Pearson
(N) (N) (N) (N) (N) (N)

All Visit 3.6% 7.9% 10.8% 15.3% 16.0% 19.1% Fas,77673.9

Types (2.8-4.7) (6.8-9.1) (9.5-12.2) (13.4-17.3) (13.6-18.7) (16.6-21.8) p<0.0001
(839,601) (1,561,135) (3,796,258) (4,016,670) (1,195,255) (2,247,569)

Admitted T% 1.0% 2.7% 6.0% 8.8% 11.6% Fs3 765115.3

Only (.5-1.2) (.7-1.5) (2.2-3.2) (4.9-7.2) (7.1-11.0)  (9.7-13.9) p<0.0001
(169,063) (200,642) (934,881) (1,556,404) (659,001) (1,371,358)

Transferred .12%* .64% .33%* .67% 45%* 44%* Fa6 7075.1

Only (.06-.22) (.42-.97) (.22-.50) (.48-.95) (.20-.97) (.22-.89) p=0.0002
(27,301) (126,448) (115,207) (177,259) (33,287) (52,089)

Discharged 2.8% 6.2% 7.8% 8.7% 6.7% 7.1% Fa1, 7247211

Only (2.1-3.7) (5.3-7.4) (6.9-8.9) (7.6-9.9) (5.3-8.6) (5.8-8.5) p<0.0001
(643,237) (1,234,045) (2,747,350) (2,283,838) (502,967) (831,579)

*Unreliable: standard error >30% of estimate

Table J17Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

Age

Visit Type  <15yr 15-24 yr 25-44 yr 45-64 yr 65-74 yr 75+ yr Design-based
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) Pearson
(N) (N) (N) (N) (N) (N)

All Visit 15.2% 20.3% 20.5% 23.9% 24.6% 23.1% F48,7870.9

Types (9.7-23.2)  (16.1-25.3) (16.9-24.6) (19.9-28.4) (14.6-38.3) (16.2-31.8) p=0.45
(52,582) (308,488) (632,119) (559,893) (69,669) (122,776)

Admitted .97%* 2.8%* 5.3% 5.4% 14.7% 14.8% Fs7 8267.0

Only (.13-6.8) (1.5-5.5) (3.5-8.0) (3.7-7.7) (8.2-24.7)  (8.7-24.2)  p<0.0001
(3,339) (42,943) (163,553)  (125,631) (41,576) (78,872)
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Transferred 4.0%* 7.1% 3.4% 4.8% 2.6%* .9%* Fa0 7072.5

Only (1.5-10.6) (4.4-11.1) (2.2-5.3) (3.4-6.9) (.4-14.9) (.3-2.9) p=0.04
(13,947) (106,924)  (106,189)  (112,859)  (7,460) (4,788)

Discharged 10.2% 10.5% 11.8% 13.8% 7.3%* 7.4%* Fss, 7851.2

Only (5.8-17.5) (7.2-15.0) (9.2-15.0) (10.4-18.0) (3.3-15.3) (3.8-13.7) p=0.32

(35,297) (158,621) (363,557) (322,234) (20,633)  (39,116)

*Unreliable: standard error >30% of estimate

Table J18Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type

and Age

Visit Type  <15yr 15-24 yr 25-44 yr 45-64 yr 65-74 yr 75+ yr Design-based
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) Pearson
(N) (N) (N) (N) (N) (N)

All Visit 3.5% 6.9% 9.9% 14.4% 15.6% 18.9% Fas 76578.7

Types (2.7-4.4) (5.8-8.0) (8.7-11.2)  (12.6-16.4) (13.2-18.5) (16.4-21.6) p<0.0001
(787,018)  (1,252,647) (3,164,139) (3,456,777) (1,125,586) (2,124,793)

Admitted 73% .86% 2.4% 6.0% 8.6% 11.5% Fas5 765113.3

Only (.47-1.1) (.568-1.3) (1.9-3.0) (4.9-7.3) (6.9-10.7)  (9.6-13.7)  p<0.0001

(165,724)  (157,699)  (771,328)  (1,430,773) (617,425) (1,292,486)

Transferred No reliable estimates available*

Only
Discharged 2.7% 5.9% 7.4% 8.2% 6.7% 7.0% F41,71620.3
Only (2.0-3.6) (5.0-7.0) (6.4-8.5) (7.2-9.2) (5.2-8.6) (5.8-8.5) p<0.0001

(607,940)  (1,075,424) (2,383,793) (1,961,604) (482,334) (792,463)

*Unreliable: standard error >30% of estimate

Table J19Proportion of ED Visits Resulting in Boarding by Type and Residence

Visit Type Private Nursing Other Other Homeless  Design-based
Residence Home Institution ~ Residence (95% CI) Pearson
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (N)
(N) (N) (N) (N)

All Visit 10.4% 23.1% 17.2% 13.1% 28.4% Fz.8, 666=29.2

Types (9.3-11.6) (18.8-28.0) (12.4-23.5) (9.2-18.5) (20.3-38.2) p<0.0001
(11,791,262) (578,643) (164,154) (120,607) (154,596)

Admitted 3.5% 15.2% 6.5% 5.0%* 6.7%* Fs6,61548.6

Only (3.0-4.2) (11.4-20.0) (4.1-10.2) (2.6-9.2) (3.6-12.1) p<0.0001

(4,010,626) (380,397) (62,078)  (45,515)  (36,248)

Transferred No reliable estimates available*

Only
Discharged 6.4% 7.5% 10.0% 7.8% 21.3% Fss6,61579.5
Only (5.8-7.2) (5.1-10.8) (6.2-15.8)  (5.0-11.8) (14.1-30.9) p<0.0001

(7,295,087) (187,085) (95,400)  (71,366)  (116,231)

*Unreliable: standard error >30% of estimate
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Table J20Proportion of MHSA Related ED Visits Resulting in Boarding by Type and
Residence

Visit Type Private Nursing Other Other Homeless  Design-based
Residence Home Institution Residence (95% CI) Pearson
(95% ClI) (95% ClI) (95% ClI) (95% Cl)  (N)
(N) (N) (N) (N)

All Visit 20.5% 27.5% 23.3% 11.6%*  43.4% Fao 02541
Types (17.8-23.4) (16.1-42.8) (12.5-39.4) (5.1-24.2) (29.3-58.7) p=0.004
(1,390,168) (68,398)  (42,859)  (19,684)  (94,230)

Admitted  4.7% 20.6%* 10.1%* 3.9%* 13.2%* Fau 58579
Only (3.4-6.4)  (9.9-37.8) (4.2-22.6) (1.0-14.4) (6.7-24.3)  p<0.0001
(315,989)  (51,185)  (18,622)  (6,663)  (28,717)

Transferred 4.7% 3.2%* 3.6%* 1.5%* 1.0%* Foo a051.5
only (35-6.3)  (1.3-7.9)  (.7-155)  (54.8)  (.3-3.2) p=0.20
(319,989)  (7,971) (6,676) (2,520)  (2,117)

Discharged 11.1% 3.7%* 9.6%* 6.29%* 29.2% Fas 62574
only (9.3-13.3)  (1.4-9.4)  (4.2-20.2) (2.5-14.4) (18.0-43.6) p<0.0001
(756,201)  (9,242) (17,561)  (10,501)  (63,396)

*Unreliable: standard error >30% of estimate

Table J21Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type
and Residence

Visit Type Private Nursing Other Other Homeless  Design-based
Residence Home Institution Residence (95% CI) Pearson
(95% CI) (95% CI) (95% CI) @5%cCly  (N)
(N) (N) (N) (N)

All Visit 9.8% 22.6% 15.8% 13.5% 18.4% Fs7 63622.3

Types (8.7-11.0) (18.0-28.0) (11.0-22.1)  (9.1-19.5) (10.7-29.9) p<0.0001
(10,401,094) (510,245) (121,295) (100,923) (60,366)

Admitted 3.5% 14.6% 5.6% 5.2%* 2.3%* Fs6,6335.9

Only (2.9-4.1) (10.7-19.6) (3.2-9.7) (2.5-10.3) (.4-12.4) p<0.0001
(3,694,637) (329,212) (43,456) (38,852) (7,531)

Transferred No reliable estimates available*

Only

Discharged 6.1% 7.9% 10.1% 8.1% 16.1% Fs6 61654.1

Only (5.5-6.9) (5.4-11.4) (5.8-17.0) (5.2-12.6) (8.9-27.5) p=0.004

(6,538,886) (177,843) (77,839) (60,865)  (52,835)

*Unreliable: standard error >30% of estimate

Table J22Proportion of ED Visits Resulting in Boarding by Type and Gender

Visit Type Female Male Design-based Pearson
(95% CI) (95% CI)
(N) (N)

All Visit Types 12.0% 9.9% F1 175722.0
(10.8-13.4) (8.8-11.0) p<0.0001

(8,058,404) (5,598,084)



Admitted Only 4.1% 3.8% F 17511
(3.4-4.9) (3.2-4.5) p=0.29
(2,739,876) (2,151,473)

Transferred Only .39% .48% Fi 1750.94
(.28-.54) (.35-.65) p=0.33
(260,542) (271,049)

Discharged Only 7.6% 5.6% F; 17533.8
(6.7-8.5) (5.0-6.3) p<0.0001
(5,059,911) (3,183,105)
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Table J23Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

Gender

Visit Type Female Male Design-based Pearson
(95% CI) (95% CI)
(N) (N)

All Visit Types 21.9% 21.3% Fy, 1750.07
(18.3-25.8) (18.4-25.0) p=0.79
(862,406) (883,122)

Admitted Only 7.0% 4.4% Fi 1754.5
(5.0-9.7) (3.2-6.0) p=0.04
(275,033) (180,881)

Transferred Only 5.0% 3.7% Fi1 1751.0
(3.4-7.3) (2.5-5.6) p=0.31
(196,680) (155,487)

Discharged Only 9.9% 13.2% Fi 1754.3
(7.8-12.5) (10.9-15.9) p=0.04
(391,247) (548,211)

Table J24Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type

and Gender

Visit Type Female Male Design-based Pearson
(95% CI) (95% CI)
(N) (N)

All Visit Types 11.4% 9.0% Fi, 175729.9
(10.2-12.8) (8.0-10.1) p<0.0001
(7,195,998) (4,714,962)

Admitted Only 3.9% 3.8% Fi 175=0.33
(3.3-4.7) (3.2-4.4) p=0.57
(2,464,843) (1,970,592)

Transferred Only No reliable estimates available*

Discharged Only 7.4% 5.0% Fy 17757.7
(6.6-8.3) (4.4-5.7) p<0.0001
(4,668,664) (2,634,894)

*Unreliable: standard error >30% of estimate
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Table J25Proportion of ED Visits Resulting in Boarding by Type and Race/Ethnicity

Visit Type Non- Non- Hispanic Asian Native American Multiple Design-
Hispanic Hispanic (95% ClI) (95% ClI) Hawaiian/  Indian/ Races based
White Black (N) (N) Pacific Alaska (95% ClI) Pearson
(95% ClI) (95% ClI) Islander Native (N)
(N) (N) (95% ClI) (95% ClI)
(N) (N)
All Visit 10.5% 12.3% 11.3% 12.4% 9.9% 7.3% 15.3% Fs2 7351.6
Types (9.3-11.8) (10.3-14.6)  (9.3-13.7) (9.4-16.1) (6.5-14.7) (4.3-12.3) (9.5-23.5) p=0.18
(7,933,592) (3,328,001) (1,786,596) (304,482) (69,377) (73,571) (160,869)
Admitted 4.1% 4.0% 3.2% 4.9% 4.0%* 2.4%* 1.2%* Fa3 7561.3
Only (3.4-4.9) (3.1-5.3) (2.4-4.3) (3.0-8.0) (2.0-8.0) (.9-6.5) (.6-2.7) p=0.29
(3,105,907)  (1,092,302) (506,315) (121,430) (28,269) (24,136) (1,042,053
Transferred  .44% 49% .34% .34%* No data No data .45%* F2.2 3850.2
Only (.33-.58) (.32-.75) (.18-.62) (.14-.82) (.01-2.0) p=0.9
(332,982) (132,324) (53,139) (8,349) (4,797)
Discharged 6.0% 7.8% 7.8% 7.2% 5.9% 4.9%* 13.6% Fs7, 83574.5
Only (5.3-6.7) (6.6-9.1) (6.2-9.7) (5.3-9.6) (3.3-10.3) (2.7-8.9) (7.8-22.6)  p=0.0007
(4,502,437) (2,103,652) (1,227,419) (175,883) (41,108) (49,435) (143,082)

*Unreliable: standard error >30% of estimate

Table J26Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

Race/Ethnicity
Visit Type Non- Non- Hispanic Asian Native American Multiple Design-
Hispanic Hispanic (95% ClI) (95% ClI) Hawaiian/  Indian/ Races based
White Black (N) Pacific Alaska (95% ClI) Pearson
(95% ClI) (95% ClI) Islander Native (N)
(N) (N) (95% Cl) (95% Cl)
(N) (N)

All Visit 19.2% 24.1% 25.7% 40.6% 14.3%* 7.7%* 48.4% Fs.o,8753.6
Types (16.2-22.6)  (18.6-30.7) (20.2-32.1) (22.4-61.9) (3.3-44.9) (1.0-40.3) (31.3-65.8) p=0.0034
(998,016) (371,633)  (265,249)  (59,693) (3,732) (5,852) (41,353)

Admitted 4.6% 6.6% 7.4%* 20.7%* 4.5%* 2.1%* 4.7%* Fao,6053.1
Only (3.2-6.7) (4.3-9.9) (3.9-13.7)  (7.8-44.6) (1.8-11.0)  (.3-13.2) (.9-21.8) p=0.0167

(240,574) (101,718)  (76,459) (30,398) (1,175) (1,578) (4,012)
Transferred 4.2% 5.4% 3.6%* 5.2%* No data No data 5.6%* Fs.4,7750.35
Only (3.0-5.9) (3.4-8.5) (1.8-7.0) (2.1-12.8) (1.3-21.6) p=0.86
(219,488) (83,187) (36,991) (7,704) (4,797)
Discharged  10.4% 12.1% 14.8% 15.5%* 9.8%* 5.6%* 38.1% Fs.1,88653.1
Only (8.2-13.0) (9.0-16.2)  (10.1-21.1) (6.6-32.3) (1.0-55.0) (.8-31.5) (27.2-50.3) p=0.008
(538,231) (187,005)  (152,076)  (22,771) (2,557) (4,274) (32,544)

*Unreliable: standard error >30% of estimate

Table J27Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type

and Race/Ethnicity

Visit Type Non- Non- Hispanic Asian Native American Multiple Design-
Hispanic Hispanic (95% ClI) (95% ClI) Hawaiian/  Indian/ Races based
White Black (N) (N) Pacific Alaska (95% ClI) Pearson
(95% ClI) (95% ClI) Islander Native (N)
(N) (N) (95% Cl) (95% Cl)
(N) (N)
All Visit 9.9% 11.6% 10.3% 10.6% 9.7% 7.3%* 12.3%* Faa,7651.1
Types (8.7-11.2) (9.6-13.8) (8.3-12.7) (7.9-14.1) (6.3-14.8) (4.3-12.1) (6.2-23.0) p=0.38
(6,935,576) (2,956,368) (1,521,347) (244,789)  (65,645) (67,719) (119,516)
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Admitted 4.1% 3.9% 2.9% 3.9% 4.0%* 2.4%* .9%* Fa2 7a71.5

Only (3.4-4.9) (2.9-5.1) (2.1-3.9) (2.3-6.7) (1.9-8.1) (.8-6.9) (.4-2.2) p=0.18
(2,865,333)  (990,584) (429,856) (91,032) (27,094) (22,558) (8,978)

Transferred .16% .19% 11% .03% No data No data No data 2F

Only (.10-.26) (.10-.38) (.04-.31) (.004-.21) 306=0.06
(113,494) (49,137) (16,148) (645) p=0.96

Discharged 5.6% 7.5% 7.3% 6.6% 5.7%* 4.9%* 11.4%* Fa5,7053.3

Only (5.0-6.4) (6.4-8.8) (5.7-9.2) (4.8-9.1) (3.1-10.3) (2.7-8.7) (5.3-22.8)  p=0.0073

(3,964,206)  (1,916,647) (1,075,343) (153,112) (38,551)  (45161)  (110,538)

*Unreliable: standard error >30% of estimate

Table J28Proportion of ED Visits Resulting in Boarding by Type and Expected Source

of Payment

Visit Type Private Medicare Medicaid Worker's Self-Pay No Charge Other Design-
Insurance (95% ClI) (95% ClI) Comp (95% ClI) (95% ClI) (95% ClI) based
(95% Cl) (N) (N) (95% Cl) (N) (N) (N) Pearson
(N) (N)

All Visit 9.9% 17.9% 8.8% 2.8%* 8.2% 16.1% 10.6% Fs.o,

Types (8.8-11.4) (15.6-20.4) (7.6-10.3) (1.4-5.7) (6.8-9.8) (10.9-23.1) (7.1-15.4)  g=24.2
(4,284,646) (4,084,021) (2,253,626) (38,504) (1,477,897) (220,714) (450,328)  p<0.0001

Admitted 2.9% 10.0% 2.6% 72%* 1.3% 2.4%* 3.8% Fs.a,

Only (2.4-3.6) (8.3-12.0) (2.0-3.4) (.20-.2.7) (.89-1.8) (.85-6.7) (2.2-6.4) 936=57.2
(1,260,494)  (2,288,690) (663,616) (9,791) (226,352) (33,231) (159,922)  p<0.0001

Transferred  .39% .75% .32% No data .35% 44%* .23%* Fas,

Only (.25-.60) (.53-1.1) (.22-.46) (.20-.63) (.05-3.5) (.08-.72) 705=2.4
(166,549) (171,212) (81,583) (63,546) (6,039) (9,882) p=0.04

Discharged  6.7% 7.2% 5.9% 2.1%* 6.6% 13.2% 6.6% Fs.s,

Only (5.8-7.7) (6.1-8.3) (5.0-7.0) (.88-4.9) (5.5-7.9) (9.4-18.3) (4.5-9.7) 011=3.6

(2,857,603) (1,631,576) (1,510,161) (28,713)  (1,187,999) (181,444) (280,801)  p=0.003

*Unreliable: standard error >30% of estimate

Table J29Proportion of MHSA Related ED Visits Resulting in Boarding by Type and
Expected Source of Payment

Visit Type Private Medicare Medicaid Worker's Self-Pay No Charge Other Design-
Insurance (95% ClI) (95% ClI) Comp (95% ClI) (95% ClI) (95% ClI) based
(95% CI) (N) (N) (95% CI)  (N) (N) (N) Pearson
(N) (N)
All Visit 21.6% 24.4% 21.6% No data 19.0% 30.2% 13.7%* Fs2,
Types (16.7-27.2)  (19.7-29.7)  (16.7-27.4) (15.0-23.8)  (18.8-44.5)  (7.0-25.0) 1.2
(495,082) (353,267) (353,748) (300,315) (55,096) (42,108) p=0.32
Admitted 3.5% 10.7% 7.5% No data 2.6% .83%* 4.0%* Fao,
Only (1.9-6.3) (7.5-15.2) (4.7-11.9) (1.5-4.7) (.14-4.6) (1.4-11.4)  g575.4
(79,680) (155,632) (123,453) (41,289) (1,509) (12,343) p=0.0001
Transferred  4.3%* 5.5% 4.8% No data 3.8% 3.3%* 2.9%* Fa7,
Only (2.3-7.9) (3.3-9.1) (3.2-7.1) (2.1-6.6) (.39-22.8) (.82-9.6) 820=0.29
(98,836) (80,014) (78,553) (59,933) (6,039) (8,827) p=0.91
Discharged 13.8% 8.1% 9.4% No data 12.6% 26.0% 6.9%* Fsas,
Only (10.2-18.6)  (5.6-11.6) (6.6-13.2) (9.6-16.3) (16.4-38.7)  (2.6-17.2)  9=3.0
(316,566) (117,621) (153,476) (199,093) (47,548) (21,215) p=0.01

*Unreliable: standard error >30% of estimate



148

Table J30Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type

and Expected Source of Payment

Visit Type Private Medicare Medicaid Worker's Self-Pay No Charge Other Design-
Insurance (95% ClI) (95% ClI) Comp (95% ClI) (95% ClI) (95% ClI) based
(95% ClI) (N) (N) (95% ClI) (N) (N) (N) Pearson
(N) (N)

All Visit 9.3% 17.5% 8.0% 2.9%* 7.2% 13.9% 10.3% Fa7,

Types (8.1-10.8) (15.1-20.1) (6.8-9.3) (1.4-5.8) (5.8-8.8) (8.7-21.6) (6.5-16.0)  g=23.4
(3,789,564)  (3,730,754) (1,899,878)  (38,504) (1,177,582)  (165,618) (408,220) p<0.0001

Admitted 2.9% 10.0% 2.3% 72%* 1.1% 2.7%* 3.7%* Fsa,

Only (2.4-3.6) (8.3-12.0) (1.7-3.0) (.19-2.7) (.78-1.6) (.88-7.8) (2.1-6.7) 92453.0
(1,180,814) (2,133,058) (540,163) (9,791) (185,063) (31,722) (147,579)  p<0.0001

Transferred .17% .43% .01%* No data .02%* No data .03%* Fis,

Only (.01-.28) (.26-.69) (.002-.08) (.006-.09) (.004-.20) 1.9
(67,713) (91,198) (3,030) (3,613) (1,055) p=0.16

Discharged 6.3% 7.1% 5.7% 2.1%* 6.0% 11.3% 6.6% Fs3,

Only (5.4-7.2) (6.1-8.3) (4.8-6.8) (.89-5.0) (4.9-7.4) (7.2-17.3) (4.2-10.1) ¢72.6
(2,541,037) (1,513,955) (1,356,685) (28,713) (988,906) (133,896) (259,586) p=0.02

*Unreliable: standard error >30% of estimate

Table J31Proportion of ED Visits Resulting in Boarding by Type and Frequency of ED

Use

Visit Type 0 Visits 1 Visit 2 Visits 3 Visits 4 Visits 5-9 Visits >10 Visits Design-
(95% CI) (95% CI) (95% CI) (95% CI) (95% ClI) (95% ClI) (95% ClI) based
(N) (N) (N) (N) (N) (N) (N) Pearson

All Visit 10.8% 13.1% 13.4% 11.8% 14.2% 11.7% 14.9% Faz.

Types (9.4-12.4) (11.1-15.3)  (11.2-15.9)  (9.5-14.6) (10.7-18.8)  (9.2-14.7) (11.4-19.2)  1s=2.3
(3,568,219) (2,408,156)  (1,125,689)  (509,008)  (379,771) (514,447)  (304,921) p=0.0457

Admitted 3.7% 5.1% 5.9% 4.5% 4.8% 4.8% 3.8% Fa1,

Only (3.1-4.5) (3.9-6.8) (4.4-7.8) (2.9-6.8) (3.0-7.7) (3.5-6.8) (2.4-5.8) 622.3
(1,226,271)  (945,913) (492,470) (193,646)  (128,234) (213,023)  (77,443) p=0.0538

Transferred .52% .36% .20%* .90%* .54%* .23%* .87%* Fa.a,

Only (.34-.78) (.21-.62) (.09-.46) (.32-2.5) (.13-2.1) (.09-.65) (.33-2.3) 66=1.5
(170,216) (65,626) (17,195) (38,931) (14,362) (10,323) (17,921) p=0.19

Discharged  6.6% 7.6% 7.3% 6.4% 8.9% 6.6% 10.2% Fso.

Only (5.6-7.8) (6.4-9.0) (6.0-8.9) (4.9-8.3) (6.8-11.6) (5.1-8.7) (6.9-14.9) 55=1.7
(2,177,872)  (1,397,520) (616,301) (277,262)  (237,175) (292,472)  (209,557) p=0.13

*Unreliable: standard error >30% of estimate

Table J32Proportion of MHSA Related ED Visits Resulting in Boarding by Type and

Frequency of ED Use

Visit Type 0 Visits 1 Visit 2 Visits 3 Visits 4 Visits 5-9 Visits >10 Visits Design-
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) based
(N) (N) (N) (N) (N) (N) (N) Pearson

All Visit 23.3% 31.5% 17.5% 17.8% 27.8% 20.9% 33.4% Fso,

Types (18.5-28.9) (24.8-39.2) (11.9-25.1) (9.9-30.1) (18.2-39.9) (13.9-30.2) (21.1-48.4) 015=2.2
(494,175) (302,474) (113,667) (53,846) (55,055) (76,517) (81,469) p=0.046

Admitted 6.2% 10.9% 5.4%* 5.9%* 4.8%* 6.3%* 3.8%* Fss,

Only (3.9-9.9) (6.3-18.2) (2.3-11.1) (2.5-13.4) (1.4-15.1) (2.4-15.6) (1.0-14.2) 965=1.1
(131,720) (104,477) (35,290) (17,770) (9,502) (22,985) (9,372) p=0.36

Transferred  No reliable estimates available*

Only

Discharged  12.7% 15.2% 10.6% 4.0%* 16.6% 13.0% 22.8%* Fao

Only (9.7-16.5) (9.8-22.9) (6.2-17.6) (1.8-8.9) (9.4-27.8) (7.8-20.1) (11.8-39.5) 85:=1.8
(269,906) (145,918) (69,089) (11,989) (32,935) (47,552) (55,694) p=0.11

*Unreliable: standard error >30% of estimate
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Table J33Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Type
and Frequency of ED Use

Visit Type 0 Visits 1 Visit 2 Visits 3 Visits 4 Visits 5-9 Visits >10 Visits Design-
(95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) (95% ClI) based
(N) (N) (N) (N) (N) (N) (N) Pearson

All Visit 10.0% 12.1% 13.0% 11.3% 13.1% 10.9% 12.4% Faz,

Types (8.7-11.4) (10.2-14.2)  (10.8-15.7)  (9.0-14.1)  (9.6-17.8) (8.3-14.1)  (8.9-16.9) g15=2.2
(3,074,044) (2,105,682) (1,012,022) (455,162) (324,766) (437,930) (223,452) p=0.0583

Admitted 3.6% 4.8% 5.9% 4.4% 4.8% 4.7% 3.8% Fas,

Only (2.9-4.3) (3.7-6.3) (4.3-7.9) (2.8-6.8) (2.9-8.0) (3.3-6.7) (2.3-6.1) 74=2.4
(1,094,497)  (841,436) (457,180) (175,876)  (118,732) (190,083)  (68,071) p=0.0468

Transferred  No reliable estimates available*

Only

Discharged  6.2% 7.2% 7.1% 6.6% 8.3% 6.1% 8.5% Fsa

Only (5.2-7.4) (6.0-8.6) (5.8-8.6) (5.0-8.7) (6.0-11.2) (4.4-8.2) (5.4-13.2) gs=1.1
(1,907,966)  (1,251,602) (547,212) (265,273)  (204,240) (244,920)  (153,863) p=0.38

*Unreliable: standard error >30% of estimate

Table J34Proportion of ED Visits Resulting in Boarding by Level of Poverty in Patient’s

ZIP Code

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Design-based
(95% ClI) (95% ClI) (95% ClI) (95% ClI) Pearson
(N) (N) (N) (N)

All Visit Types  10.8% 11.2% 9.9% 12.1% Fo7 4661.8
(9.0-12.9) (9.9-12.7) (8.6-11.5) (10.2-14.3) p=0.16
(1,955,186) (3,576,167) (4,111,228) (2,887,148)

Admitted Only  4.0% 4.5% 3.5% 4.0% F.s 476&1.3
(3.0-5.5) (3.8-5.4) (2.9-4.3) (3.0-5.2) p=0.28
(728,586) (1,442,670) (1,457,718) (941,520)

Transferred .26% 37% .52% .45% Fos 48714

Only (.13-.51) (.22-.61) (.38-.72) (.30-.68) p=0.23
(47,271) (117,969) (214,758) (107,220)

Discharged 6.5% 6.3% 5.9% 7.7% F.s 4772.6

Only (5.6-7.6) (5.4-7.4) (5.0-7.0) (6.6-9.1) p=0.057
(1,179,329) (2,023,262) (2,439,583) (1,839,311)

Table J35Proportion of MHSA Related ED Visits Resulting in Boarding by Level of
Poverty in Patient’s ZIP Code

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Design-based
(95% CI) (95% CI) (95% CI) (95% CI) Pearson
(N) (N) (N) (N)

All Visit Types  20.6% 20.3% 19.0% 24.9% Fso, 51611
(15.0-27.6) (16.1-25.3) (15.0-23.8) (20.2-30.3) p=0.35
(222,771) (441,537) (486,855) (404,415)

Admitted Only  7.1% 5.5% 3.8% 8.1% F.9,5052.0
(3.9-12.6) (3.4-8.7) (2.5-5.9) (5.1-12.6) p=0.12
(76,930) (119,329) (97,351) (131,244)
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Transferred 2.9%* 3.9%* 4.9% 4.6% F..9, 5050.47

Only (1.1-7.3) (2.1-7.1) (3.3-7.2) (2.8-7.6) p=0.69
(31,407) (84,543) (125,931) (75,179)

Discharged 10.6% 11.0% 10.3% 12.3% F.9,51#0.23

Only (6.8-16.1) (8.1-14.7) (7.5-14.1) (9.3-15.9) p=0.87
(114,434) (237,942) (264,404) (198,895)

*Unreliable: standard error >30% of estimate

Table J36Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Level of

Poverty in Patient’s ZIP Code

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Design-based
(95% ClI) (95% ClI) (95% ClI) (95% ClI) Pearson
(N) (N) (N) (N)

All Visit Types  10.2% 10.5% 9.3% 11.2% Fos 4s51.4
(8.5-12.2) (9.2-12.0) (8.0-10.9) (9.4-13.3) p=0.26
(1,732,415) (3,134,630) (3,624,373) (2,482,733)

Admitted Only  3.8% 4.4% 3.5% 3.7% F.s 4851.3
(2.8-5.2) (3.7-5.3) (2.9-4.3) (2.7-4.9) p=0.29
(651,656) (1,323,341) (1,360,367) (810,276)

Transferred .09%* 11% .23% .14% Fso, 5051.7

Only (.04-.24) (.06-.21) (.13-.39) (.07-.30) p=0.16
(15,864) (33,426) (88,827) (32,041)

Discharged 6.3% 6.0% 5.6% 7.4% Fos, 4862.7

Only (5.3-7.4) (5.1-7.0) (4.7-6.7) (6.2-8.7) p=0.051
(1,064,895) (1,785,320) (2,175,179) (1,640,416)

*Unreliable: standard error >30% of estimate

Table J37Proportion of ED Visits Resulting in Boarding by Median Household Income

in Patient's ZIP Code

Visit Type <$32,793 $32,794- $40,627- >$52,388 Design-based
(95% CI) $40,626 $52,387 (95% ClI) Pearson
(N) (95% CI) (95% CI) (N)

(N) (N)

All Visit Types  10.0% 9.9% 11.7% 12.4% Fo7 4552.5
(8.4-11.9) (8.3-11.8) (10.1-13.5) (10.8-14.2) p=0.07
(3,543,344) (2,894,919) (3,157,926) (2,934,242)

Admitted Only  3.3% 3.8% 4.4% 4.6% Fog 4772.0
(2.6-4.3) (3.0-4.8) (3.5-5.7) (3.7-5.7) p=0.12
(1,184,815) (1,104,328) (1,194,254) (1,087,097)

Transferred .52% 42% 41% .31% Fs.0,5170.86

Only (.36-.74) (.26-.66) (.25-.66) (.19-.51) p=0.46
(182,556) (121,764) (109,769) (73,129)

Discharged 6.1% 5.7% 6.9% 7.5% Fos 4762.2

Only (5.1-7.4) (4.8-6.9) (5.9-8.1) (6.4-8.8) p=0.09
(2,176,876) (1,669,381) (1,860,266) (1,775,664)
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Table J38Proportion of MHSA Related ED Visits Resulting in Boarding by Median
Household Income in Patient’'s ZIP Code

Visit Type <$32,793 $32,794- $40,627- >$52,388 Design-based
(95% ClI) $40,626 $52,387 (95% ClI) Pearson
(N) (95% CI) (95% CI) (N)

(N) (N)

All Visit Types  21.1% 18.7% 20.8% 23.3% F29 5050.54
(17.2-25.7) (14.0-24.6) (16.4-26.0) (18.5-28.9) p=0.65
(479,368) (332,411) (366,545) (359,254)

Admitted Only ~ 5.9% 4.5% 4.5% 8.3% Fas 4551.5
(3.7-9.2) (2.6-7.7) (2.6-7.7) (5.4-12.5) p=0.21
(138,251) (79,361) (79,657) (127,585)

Transferred 5.7% 3.6% 4.0% 3.2%* Fos 4071.1

Only (3.8-8.5) (2.1-6.0) (2.1-7.6) (1.6-6.1) p=0.35
(134,543) (63,616) (70,146) (48,755)

Discharged 9.6% 10.7% 12.3% 11.9% F..8, 4950.57

Only (7.2-12.7) (7.3-15.5) (9.2-16.4) (8.8-15.8) p=0.62

(2,355,146)  (1,775,208)  (1,761,915)  (1,524,503)

*Unreliable: standard error >30% of estimate

Table J39Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Median
Household Income in Patient’s ZIP Code

Visit Type <$32,793 $32,794- $40,627- >$52,388 Design-based
(95% ClI) $40,626 $52,387 (95% ClI) Pearson
(N) (95% ClI) (95% ClI) (N)

(N) (N)

All Visit Types  9.2% 9.3% 11.1% 11.7% Foz7 47525
(7.6-11.1) (7.8-11.2) (9.5-12.9) (10.0-13.5) p=0.06
(3,045,976) (2,562,508) (2,791,381) (2,574,988)
(2.4-4.1) (2.9-4.8) (3.5-5.5) (3.5-5.4) p=0.09
(1,046,564) (1,024,967) (1,114,597) (959,512)

Transferred No reliable estimates available*

Only

Discharged 5.9% 5.4% 6.5% 7.2% Fos 4052.2

Only (4.9-7.1) (4.5-6.5) (5.6-7.6) (6.1-8.5) p=0.09

(1,951,399)  (1,479,393)  (1,643,247)  (1,592,473)

*Unreliable: standard error >30% of estimate

Table J40Proportion of ED Visits Resulting in Boarding by Percent of Adults with a
Bachelor’'s Degree or Higher in Patient’s ZIP Code

Visit Type <12.84% 12.84%- 19.67%- >31.69% Design-based
(95% ClI) 19.66% 31.68% (95% ClI) Pearson
(N) (95% CI) (95% CI) (N)
(N) (N)
All Visit Types  9.8% 9.9% 12.0% 12.5% F27 4653.5
(8.3-11.7) (8.4-11.6) (10.4-13.7) (10.8-14.5) p=0.02

(3,371,882)  (3,076,412)  (3,234,799)  (2,846,632)
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Transferred
Only

Discharged
Only

3.3%
(2.5-4.3)
(1,133,961)

52%
(.36-.76)
(179,035)

6.0%
(5.1-7.1)
(2,059,789)

4.0%
(3.1-5.0)
(1,227,918)

45%
(.29-.68)
(138,916)

5.5%
(4.6-6.6)
(1,176,218)

4.4%
(3.7-5.4)
(1,196,611)

26%
(.15-.46)
(70,751)

7.3%
(6.3-8.4)
(1,969,362)

4.4%
(3.5-5.6)
(1,011,298)

43%
(.28-.66)
(98,516)

7.6%
(6.5-8.9)
(1,736,818)
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F27 4551.9
p=0.14

F29, 5051.6
p=0.19

Foo, 40574.4
p=0.0053

Table J41Proportion of MHSA Related ED Visits Resulting in Boarding by Percent of
Adults with a Bachelor’'s Degree or Higher in Patient’s ZIP Code

Visit Type <12.84% 12.84%- 19.67%- >31.69% Design-based
(95% CI) 19.66% 31.68% (95% CI) Pearson
(N) (95% CI) (95% CI) (N)

(N) (N)

All Visit Types  20.1% 17.4% 20.3% 26.5% Fao, 506572.1
(16.4-25.9) (12.8-23.1) (15.8-25.6) (21.7-31.9) p=0.0999
(433,263) (344,302) (369,859) (407,448)

Admitted Only  4.5% 4.8%* 6.0% 8.1% Fos 4851.3
(2.7-7.5) (2.4-9.4) (4.0-9.1) (5.7-11.5) p=0.29
(94,632) (94,370) (110,094) (125,052)

Transferred 4.9% 4.5% 2.9%* 4.8% F..9, 5070.73

Only (3.3-7.4) (2.7-7.4) (1.5-5.7) (2.8-8.0) p=0.53
(102,349) (88,307) (53,105) (73,299)

Discharged 11.4% 8.2% 11.4% 13.6% F.7 47715

Only (8.4-15.3) (5.2-12.7) (8.5-14.9) (10.1-18.0) p=0.23
(237,185) (162,179) (207,214) (209,097)

*Unreliable: standard error >30% of estimate

Table J42Proportion of Non-MHSA Related ED Visits Resulting in Boarding by Percent
of Adults with a Bachelor's Degree or Higher in Patient’'s ZIP Code

Visit Type <12.84% 12.84%- 19.67%- >31.69% Design-based
(95% ClI) 19.66% 31.68% (95% ClI) Pearson
(N) (95% CI) (95% CI) (N)

(N) (N)

All Visit Types  9.1% 9.4% 11.4% 11.5% Fo7 4673.1
(7.6-10.9) (7.9-11.1) (9.8-13.1) (9.8-13.4) p=0.03
(2,938,619) (2,732,110) (2,864,940) (2,439,184)
(2.4-4.3) (3.1-4.9) (3.5-5.2) (3.3-5.3) p=0.18
(1,039,329) (1,133,548) (1,086,517) (886,246)

Transferred No reliable estimates available*

Only
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Discharged 5.7% 5.3% 7.0% 7.2% Foo, 4053.8
Only (4.7-6.8) (4.5-6.4) (6.0-8.2) (6.1-8.4) p=0.0109
(1,822,604) (1,554,039) (1,762,148) (1,527,721)

*Unreliable: standard error >30% of estimate

Table J43Proportion of ED Visits Resulting in Boarding by the Urban-Rural
Classification of the Patient’s ZIP Code

Visit Type  Large Central Large Fringe  Medium Metro Small Metro Non-Metro Design-based
Metro Metro (95% CI) (95% CI) and Micro- Pearson
(95% ClI) (95% ClI) (N) (N) politan
(N) (N) (95% ClI)
(N)
All Visit 15.1% 12.2% 10.2% 7.8% 5.6% Fs7 36512.8
Types (13.1-17.3) (10.5-14.2) (8.4-12.4) (5.1-11.6) (4.3-7.3) p<0.0001
(4,509,420) (3,155,944) (3,424,221) (563,396) (1,197,457)
Admitted 5.6% 4.5% 3.8% 2.5% 2.0% Fz.4 5655.9
Only (4.5-6.8) (3.5-5.7) (2.7-5.2) (1.4-4.2) (1.3-3.1) p=0.0003
(1,659,889) (1,153,440) (1,262,070) (177,967) (420,030)
Transferred .36% 43% 45% .32%* 45% Fss, 6150.22
Only (.25-.52) (.25-.74) (.28-.71) (.13-.75) (.26-.76) p=0.91
(107,388) (110,620) (150,023) (23,012) (96,175)
Discharged 9.2% 7.3% 6.0% 5.0% 3.2% Fs6, 62514.1
Only (8.0-10.6) (6.3-8.5) (4.9-7.3) (3.3-7.4) (2.5-4.1) p<0.0001
(2,745,525) (1,891,884) (2,012,128) (362,417) (687,338)

*Unreliable: standard error >30% of estimate

Table J44Proportion of MHSA Related ED Visits Resulting in Boarding by the Urban-
Rural Classification of the Patient’s ZIP Code

Visit Type  Large Central Large Fringe  Medium Metro Small Metro Non-Metro Design-
Metro Metro (95% CI) (95% CI) and Micro- based
(95% CI) (95% CI) (N) (N) politan Pearson
(N) (N) (95% ClI)

(N)

All Visit 27.2% 23.6% 20.9% 10.2%* 10.7% F37 6556.7

Types (23.2-31.6) (18.0-30.3) (16.4-26.3) (5.1-19.6) (7.4-15.2) p<0.0001
(607,337) (372,467) (432,275) (47,566) (133,641)

Admitted 8.0% 7.8% 5.5% 1.9%* .54%* F33 5774.8

Only (5.7-11.1) (4.7-12.8) (3.2-9.3) (.44-7.6) (.16-1.8) p=0.0019
(178,222) (123,563) (114,122) (8,729) (6,733)

Transferred 2.6% 4.4%* 5.7% 2.7%* 4.7% Fs4,5051.3

Only (1.7-4.0) (2.1-8.8) (3.4-9.3) (.81-8.5) (2.9-7.7) p=0.26
(58,518) (69,163) (117,449) (12,489) (59,441)

Discharged 16.7% 11.4% 9.7% 5.7%* 5.4% F3s 6775.5

Only (13.2-20.8) (8.2-15.7) (7.2-13.1) (2.1-14.7) (3.0-9.6) p=0.0003
(372,608) (179,741) (200,704) (26,348) (67,467)

*Unreliable: standard error >30% of estimate
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Table J45Proportion of Non-MHSA Related ED Visits Resulting in Boarding by the
Urban-Rural Classification of the Patient’s ZIP Code

Visit Type  Large Central Large Fringe  Medium Metro Small Metro Non-Metro Design-based
Metro Metro (95% CI) (95% CI) and Micro- Pearson
(95% CI) (95% CI) (N) (N) politan
(N) (N) (95% ClI)
(N)
All Visit 14.1% 11.5% 9.5% 7.6% 5.3% Fz7 64511.5
Types (12.1-16.3) (9.8-13.5) (7.7-11.6) (5.0-11.4) (4.0-6.9) p<0.0001
(3,902,083) (2,783,477) (2,991,946) (515,830) (1,063,816)
Admitted 5.4% 4.3% 3.6% 2.5% 2.1% F3.4 5875.2
Only (4.3-6.7) (3.3-5.5) (2.6-5.0) (1.5-4.1) (1.3-3.2) p=0.0010
(1,481,667) (1,029,887) (1,147,948) (169,238) (413,297)
Transferred No reliable estimates available*
Only
Discharged 8.6% 7.1% 5.8% 5.0% 3.1% Fz7 63512.1
Only (7.4-10.0) (6.0-8.3) (4.7-7.0) (3.2-7.5) (2.4-4.0) p<0.0001

(2,372,917)  (1,712,143)  (1,811,424)  (336,069) (619,871)

*Unreliable: standard error >30% of estimate

Table J46Mean Patient Boarding Time in Minutes by Type and Region (N=13,656,488

Visit Type Northeast Midwest South West Pearson
(95% CI) (95% CI) (95% CI) (95% CI)

All Visit 259.1 231.7 186.8 193.3 Fs, 1772.30
Types (186.9-331.2) (196.0-267.4) (163.9-209.7) (147.8-238.8) p=0.08
Admitted 344.3 256.4 189.4 200.3 Fs 1472.17
Only (175.7-512.9) (191.8-321.0) (165.4-213.4) (130.8-269.8) p=0.09
Transferred 267.2 181.3 244.3 215.1* Fs 670.75
Only (178.0-356.4) (105.7-256.9) (137.1-351.5) (78.9-351.2) p=0.53
Discharged 199.4 214.6 180.2 188.4 Fs 1770.53
Only (166.7-232.1) (162.0-267.2) (152.1-208.3) (135.4-241.3) p=0.67

*Unreliable: standard error >30% of estimate

Table J47MHSA Mean Patient Boarding Time in Minutes by Type and Region
(N=1,745,528)

Visit Type Northeast Midwest South West Pearson
(95% CI) (95% CI) (95% CI) (95% CI)

All Visit 381.3 270.7 228.8 294.6 Fs3, 1074.52

Types (316.0-446.6) (188.4-352.9) (180.4-277.2) (190.6-398.7) p=0.0048

Admitted 364.7 226.8 192.2 437.3* Fs 6e3.34

Only (269.8-459.6) (118.5-335.2) (124.3-260.1) (173.2-701.4) p=0.02

Transferred 266.3 203.8 271.9 207.9* N/A**

Only (184.9-347.7) (115.0-292.7) (146.4-397.4) (59.7-356.1)

Discharged 422.9 319.2 217.3 273.4 Fs3 1075.61

Only (336.3-509.6) (165.0-473.3) (169.9-264.7) (187.1-359.6) p=0.0014

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit
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Table J48Non-MHSA Mean Patient Boarding Time in Minutes by Type and Region
(N=11,910,960)

Visit Type Northeast Midwest South West Pearson
(95% CI) (95% CI) (95% CI) (95% CI)

All Visit 240.4 226.3 181.1 176.3 Fs 1771.86

Types (154.3-326.5) (188.7-264.0) (156.1-206.1) (131.4-221.3) p=0.14

Admitted 342.1 259.7 189.1 178.5 Fs 1472.07

Only (155.6-528.6) (189.7-329.8) (163.1-215.2) (125.0-232.1) p=0.11

Transferred No reliable estimates available*

Only

Discharged 166.3 201.6 176.6 173.9 Fs3, 1650.46

Only 138.7-194.0 (149.2-254.1) (146.7-206.5) (110.5-237.2) p=0.71

*Unreliable: standard error >30% of estimate

Table J49Mean Patient Boarding Time in Minutes by Type and Ownership
(N=13,656,483

Visit Type Voluntary Non-  Government Non- Proprietary Pearson
Profit Federal (95% CI)
(95% CI) (95% CI)
All Visit 211.6 254.5 185.1 F, 17572.82
Types (181.3-241.9) (215.6-293.3) (140.6-229.6) p=0.06
Admitted 252.5 271.2 218.1 F», 1450.69
Only (182.5-322.6) (212.8-329.6) (149.1-287.2) p=0.50
Transferred 192.4 604.4* 211.1* F> 65=2.30
Only (134.1-250.7) (239.6-969.1) (5.6-416.5) p=0.11
Discharged 185.7 235.4 171.7 F, 1772.60
Only (163.1-208.3) (194.2-276.5) (125.4-217.9) p=0.08

*Unreliable: standard error >30% of estimate

Table J50MHSAMean Patient Boarding Time in Minutes by Type and Ownership

(N=1,745,528
Visit Type Voluntary Non-  Government Non- Proprietary Pearson
Profit Federal (95% ClI)
(95% ClI) (95% ClI)
All Visit Types 265.1 389.4 277.3 F> 1253.25
(222.8-307.5) (303.4-475.5) (180.3-374.4) p=0.04
Admitted Only  263.8 380.4 167.6 F, 67=3.17
(188.1-339.5) (253.6-507.2) (71.1-264.1) p=0.0485
Transferred 193.5 751.8* 153.9 N/A**
Only (145.4-241.7) (244.7-1258.9) (116.1-191.7)
Discharged 299.4 334.2 311.7 F>, 10=0.20
Only (233.3-365.6) (247.8-420.7) (209.4-414.1) p=0.82

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singgmpling unit
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Table J51Non-MHSAMean Patient Boarding Time in Minutes by Type and Ownership

(N=11,910,960

Visit Type Voluntary Non-  Government Non- Proprietary Pearson
Profit Federal (95% CI)
(95% ClI) (95% ClI)

All Visit Types 204.5 223.8 171.5 F, 1771.54
(170.5-238.5) (186.2-261.4) (126.6-216.5) p=0.22

Admitted Only 251.6 240.1 220.6 F> 1450.18
(176.4-326.7) (189.5-290.7) (148.4-292.8) p=0.83

Transferred Only No reliable estimates available*

Discharged Only 172.7 217.7 148.7 F> 17¢72.34
(149.6-195.7) (172.5-262.9) (106.8-190.6) p=0.10

*Unreliable: standard error >30% of estimate

Table J52Mean Patient Boarding Time in Minutes by Type and MSA Status

(N=13,656,483

Visit Type MSA Non-MSA Pearson
(95% CI) (95% CI)

All Visit Types 215.5 225.4 F1 172470.04
(189.8-241.2) (132.2-318.7) p=0.84

Admitted Only 251.1 279.8 F1 1450.15
(188.3-313.9) (151.1-408.4) p=0.70

Transferred Only 267.1 101.9 F1 6511.81
(194.9-339.3) (42.1-161.7) p=0.001

Discharged Only 192.0 211.9 F1 17570.12
(172.7-211.2) (99.7-324.1) p=0.73

Table J53MHSAMean Patient Boarding Time in Minutes by Type and MSA Status

(N=1,745,528

Visit Type MSA Non-MSA Pearson
(95% CI) (95% CI)

All Visit Types 299.8 172.7* Fi 1252.73
(260.8-338.8) (30.4-315.0) p=0.10

Admitted Only 293.9 No data available
(227.8-360.0)

Transferred Only 284.1 104.7* N/A**
(206.0-362.1) (22.0-187.4)

Discharged Only 308.4 311.1* F1, 10x0.005
(257.3-359.6) (8.2-614.0) p=0.99

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit
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Table J54Non-MHSAMean Patient Boarding Time in Minutes by Type and MSA Status
(N=11,910,960

Visit Type MSA Non-MSA Pearson
(95% CI) (95% CI)

All Visit Types 203.0 231.7 F1 1750.33
(173.9-232.1) (138.8-324.5) p=0.56

Admitted Only 246.4 279.8 F1, 1460.20
(177.4-315-3) (151.1-408.4) p=0.70

Transferred Only No reliable estimates available*

Discharged Only 176.5 204.7 F; 1770.23
(156.8-196.3) (90.0-319.5) p=0.63

*Unreliable: standard error >30% of estimate

Table J55Mean Patient Boarding Time in Minutes by Type and Aggregate Number of
Hours the Hospital Was on Ambulance Diversion in 2007 (N=10,82),791

Visit Type 0 Hours 1-99 Hours 100-499 Hours >500 Hours Pearson
(95% CI) (95% CI) (95% CI) (95% CI)
All Visit Types  201.0 208.5 206.9 244.6 F3 13570.28
(172.7-229.4) (158.3-258.7) (165.5-248.3) (155.7-333.5) p=0.84
Admitted Only ~ 247.3 209.7 240.9 296.5* F3 13570.29
(174.2-320.4) (123.6-295.8) (170.4-311.4) (95.3-497.8) p=0.84
Transferred 216.5 218.1 183.3 257.6 Fs 470.32
Only (72.8-360.2)  (108.1-328.0) (76.6-290.0) (152.0-363.2) p=0.81
Discharged 176.1 207.1 188.6 203.4 F3, 13570.49
Only (136.8-215.3) (156.9-257.3) (153.9-223.2) (153.7-253.0) p=0.69

*Unreliable: standard error >30% of estimate

Table J56MHSAMean Patient Boarding Time in Minutes by Type and Aggregate
Number of Hours the Hospital Was on Ambulance Diversion in 2007 (N=1,399,963

Visit Type 0 Hours 1-99 Hours 100-499 Hours >500 Hours Pearson
(95% CI) (95% CI) (95% ClI) (95% CI)

All Visit Types  251.1 347.6 300.0 286.9 Fs 1070.65
(173.1-329.2)  (235.0-460.1) (241.2-358.7) (193.1-380.8) p=0.58

Admitted Only  240.9 311.6* 359.4 278.9 Fs, 550.57
(134.7-347.1)  (78.1-545.1)  (210.1-508.6) (167.0-390.7) p=0.64

Transferred 289.9*% 140.3 188.4* 342.4 N/A**

Only (73.0-506.8) (87.5-193.1) (68.2-308.6)  (214.0-470.9)

Discharged 228.9 430.5 309.1 278.3 Fs 77/1.61

Only (133.4-324.3)  (276.7-584.2) (237.3-381.0) (165.7-390.9) p=0.19

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit
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Table J57Non-MHSAMean Patient Boarding Time in Minutes by Type and Aggregate
Number of Hours the Hospital Was on Ambulance Diversion in 2007 (N=9,427,828

Visit Type 0 Hours 1-99 Hours 100-499 Hours >500 Hours Pearson
(95% CI) (95% CI) (95% ClI) (95% CI)
All Visit Types  196.0 182.5 189.1 238.4 Fs, 1370.34

(164.9-227.1)  (136.7-228.3) (148.5-229.7) (134.9-341.9) p=0.80

Admitted Only ~ 247.7 195.0 228.4 298.7* Fs, 1150.54
(169.7-325.6)  (125.9-264.0) (156.1-300.7) (75.2-522.1)  p=0.65

Transferred No reliable estimates available*

Only

Discharged 172.2 170.0 164.9 193.2 Fs 1370.24
Only (131.0-213.3) (122.7-217.3) (133.3-196.5) (135.6-250.8) p=0.87

*Unreliable: standard error >30% of estimate

Table J58Mean Patient Boarding Time in Minutes by Type and Safety Net Status
(N=13,656,483

Visit Type Safety Net Non-Safety Net Pearson
(95% CI) (95% CI)

All Visit Types 229.1 202.7 Fy 1770.93
(182.3-275.9) (178.2-227.3) p=0.34

Admitted Only 317.0 209.4 Fi 1452.11
(178.3-455.7) (173.2-245.7) p=0.15

Transferred Only 235.7 231.5 F1, 6s<0.005
(143.0-328.3) (140.7-322.3) p=0.95

Discharged Only 189.7 195.4 F. 17=0.09
(162.5-216.8) (168.7-222.1) p=0.76

Table J59MHSA Mean Patient Boarding Time in Minutes by Type and Safety Net Status

(N=1,745,528

Visit Type Safety Net Non-Safety Net Pearson
(95% CI) (95% CI)

All Visit Types 308.0 274.1 F; 1,50.88
(249.8-366.1) (231.4-316.7) p=0.35

Admitted Only 302.5 286.3 F1 65=0.05
(208.6-396.4) (191.6-381.0) p=0.82

Transferred Only 281.3 208.3 N/A**
(163.6-398.9) (149.1-267.6)

Discharged Only 321.5 290.9 Fi1050.45
(248.8-394.3) (232.4-349.4) p=0.51

**Unable to calculate due to one stratum with singhmpling unit
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Table J60Non-MHSA Mean Patient Boarding Time in Minutes by Type and Safety Net
Status (N=11,910,960

Visit Type Safety Net Non-Safety Net Pearson
(95% CI) (95% CI)

All Visit Types 215.1 193.9 Fy 1770.47
(160.8-269.4) (168.0-219.8) p=0.49

Admitted Only 318.9 202.7 F1 1452.00
(163.7-474.1) (166.5-239.0) p=0.16

Transferred Only 102.2 262.6* F1 352.37
(30.3-174.0) (72.2-453.1) p=0.13

Discharged Only 170.3 184.5 Fi 1650.52
(144.6-195.9) (154.4-214.6) p=0.47

*Unreliable: standard error >30% of estimate

Table J61Mean Patient Boarding Time in Minutes by Type and Residence
(N=13,656,483

Visit Type Private Nursing Other Other Homeless Pearson
Residence Home Institution ~ Residence (95% CI)
(95% CI) (95% CI) (95% CI) (95% ClI)

All Visit 210.6 2145 283.3 268.5 418.8 F4, 1755.03

Types (185.2- (158.9- (174.4- (137.9- (327.1- p=0.0007
236.0) 270.1) 392.1) 399.0) 510.5)

Admitted 257.6 184.8 228.3 325.7* 555.5 F4, 1473.07

Only (193.1- (124.8- (133.5- (60.4- (277.1- p=0.02
322.0) 244.8) 323.1) 591.0) 833.8)

Transferred 199.7 363.7* 785.6 353.5* 592.9 F4, 64791.95

Only (141.8- (85.0- (764.2- (-77.6- (334.9- p<0.0001
257.7) 642.5) 807.1) 784.5) 850.9)

Discharged 185.5 263.9 283.8 227.6 373.0 F4, 1654.22

Only (165.0- (155.7- (126.4- (130.3- (281.1- p=0.0028
205.9) 372.2) 441.3) 324.8) 465.0)

*Unreliable: standard error >30% of estimate

Table J62MHSA Mean Patient Boarding Time in Minutes by Type and Residence

(N=1,745,528

Visit Type Private Nursing Other Other Homeless  Pearson
Residence Home Institution ~ Residence (95% CI)
(95% Cl) (95% Cl) (95% CI) (95% CI)

All Visit 260.2 222.0 394.1 718.6 552.6 F4, 1276.41

Types (224.6- (130.4- (188.5- (316.2- (433.6- p=0.0001
295.7) 313.7) 599.7) 1120.9) 671.6)

Admitted 275.7 137.8 185.8* 1118.7 628.8 F4, 656.27

Only (205.5- (98.1- (38.6- (486.3- (310.5- p=0.0003
346.0) 177.4) 333.1) 1751.1) 947.1)
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Transferred 199.1 448.2* 785.6 513.5* 592.9 N/A**
Only (148.8- (111.5- (764.2- (-68.8- (334.9-
249.3) 784.9) 807.1) 1095.8) 850.9)
Discharged 280.6 493.7* 466.1* 513.9 516.7 F4 0=4.61
Only (228.2- (69.0- (92.0- (324.1- (390.3- p=0.0019
332.9) 918.5) 840.2) 703.6) 643.1)

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit

Table J63Non-MHSA Mean Patient Boarding Time in Minutes by Type and Residence
(N=11,910,960)

Visit Type Private Nursing Other Other Homeless Pearson
Residence Home Institution  Residence (95% CI)
(95% Cl) (95% Cl) (95% CI) (95% CI)

All Visit 204.0 213.4 244.1 180.7 210.0 F4, 166=0.26

Types (175.6- (153.2- (128.8- (120.5- (136.0- p=0.90
232.4) 273.7) 359.4) 240.9) 284.0)

Admitted 256.0 192.1 246.6 189.7 276.0 Fs1471.38

Only (187.0- (123.6- (139.3- (93.9- (122.1- p=0.24
325.0) 260.5) 353.8) 285.5) 429.8)

Transferred 201.0 216.2* No 19.0 No F,,54.28

Only (70.7- (-146.7- Data (19.0-19.0) Data p=0.02
331.2) 579.1)

Discharged 174.5 252.0 242.7* 178.2 200.6 F4, 167=0.67

Only (153.4- (141.6- (74.7- (85.9- (117.0- p=0.61
195.5) 362.3) 410.7) 270.5) 284.2)

*Unreliable: standard error >30% of estimate

Table J64Mean Patient Boarding Time in Minutes by Type and Race/Ethnicity
(N=13,656,483

Visit Type  Non- Non- Hispanic  Asian Native American Multiple Pearson
Hispanic  Hispanic (95% CI) (95% Hawaiian/ Indian/ Races
White Black Cl) Pacific Alaska (95%
(95% CI)  (95% CI) Islander  Native Cl)
(95% Cl)  (95% CI)
All Visit 201.8 246.1 209.0 280.3 246.4 202.4 262.3 Fe, 16571.72
Types (181.3- (176.9- (163.9- (185.3- (112.1- (137.5- (215.8- p=0.12
222.2) 315.3) 254.4) 375.2)  380.6) 267.3) 308.8)
Admitted 220.3 341.1 285.8 221.9 159.5* 141.6* 126.0*  Fg 1471.04
Only (188.8- (148.0- (161.7- (111.3- (60.9- (33.7- (-6.6- p=0.40
251.9) 534.1) 409.9) 332.5) 258.1) 249.5) 258.6)

Transferred 234.5 188.9 323.0* 403.8* No Data No Data 121.0 Fs 663.64
Only (158.2- (129.3- (-67.1- (25.9- (121.0- p=0.0097
310.9) 248.4) 713.2) 781.6) 121.0)

Discharged 186.3 200.4 172.5 317.7 306.1* 232.1 279.4 Fe, 1653.70
Only (160.1- (166.7- (146.8- (189.5- (83.9- (167.6- (226.1- p=0.0018

212.5)  234.0) 198.3)  445.9) 528.3)  296.5)  332.8)

*Unreliable: standard error >30% of estimate
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Table J65MHSA Mean Patient Boarding Time in Minutes by Type and Race/Ethnicity

(N=1,745,528
Visit Type  Non- Non- Hispanic  Asian Native American Multiple Pearson
Hispanic  Hispanic  (95% CI) (95% Hawaiian/ Indian/ Races
White Black Cl) Pacific Alaska (95%
(95% CI)  (95% CI) Islander  Native Cl)
(95% CI)  (95% CI)
All Visit 271.1 300.4 291.9 479.0 1255.4*  540.0 357.0 Fe, 124739.9
Types (229.5- (211.6- (185.4- (316.2- (191.1- (540.0- (219.6- p<0.0001
312.8) 389.1) 398.3) 641.7)  2319.8) 540.0) 494.4)
Admitted 301.2 190.7 363.3* 425.5 44.3 394.0 191.0*  N/A**
Only (213.0- (116.8- (129.4- (216.6- (44.3- (394.0- (-25.3-

389.3) 264.7) 597.2) 634.3) 44.3) 394.0) 407.3)
Transferred 224.6 235.2 419.0* 436.3* NoData NoData 121.0 N/A**
Only (164.1- (154.1- (-125.0-  (18.7- (121.0-

285.0) 316.3) 963.0) 853.9) 121.0)
Discharged 277.0 388.5 225.8 577.4 1812.0 593.9 412.2 N/A**
Only (223.8- (230.3- (154.1- (372.4- (1812.0- (593.9- (269.7-

330.3) 546.8) 297.5) 782.5) 1812.0) 593.9) 554.8)

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit

Table J66Non-MHSA Mean Patient Boarding Time in Minutes by Type and
Race/Ethnicity (N=11,910,960

Visit Type  Non- Non- Hispanic  Asian Native American Multiple Pearson
Hispanic  Hispanic  (95% CI)  (95% Hawaiian/ Indian/ Races
White Black Cl) Pacific Alaska (95%
(95% CI)  (95% CI) Islander  Native Cl)
(95% CI)  (95% CI)
All Visit 191.8 239.3 194.6 231.8 189.0 173.2 229.6 Fe, 166=0.95
Types (169.4- (160.6- (150.8- (133.3-  (129.6- (120.2- (189.1- p=0.46
214.2) 317.9) 238.4) 330.3) 248.3) 226.2) 270.0)
Admitted 2135 356.5 272.0 153.9 164.5* 124.0* 97.0* Fe, 1471.48
Only (181.5- (148.1- (156.0- (89.5- (63.6- (13.7- (-33.2- p=0.19
245.6) 564.9) 388.0) 218.3) 265.4) 234.3) 227.2)
Transferred No reliable estimates available*
Only
Discharged 173.9 182.0 165.0 279.0 206.2 197.8 240.3 Fe, 1661.96
Only (145.8- (150.4- (137.6- (143.6- (104.9- (153.9- (196.9- p=0.07
202.1) 213.6) 192.4) 414.5)  307.5) 241.8) 283.7)

*Unreliable: standard error >30% of estimate

Table J67Mean Patient Boarding Time in Minutes by Type and Expected Source of
Payment (N=13,656,438

Visit Type  Private Medicare Medicaid Worker's Self-Pay No Other Pearson
Insurance (95% CI) (95% CI) Comp (95% Charge (95%
(95% ClI) (95% Cl) CI) (95% Cl) CI)

All Visit 197.5 224.8 232.1 332.6 209.1 209.0 198.5 Fs 1670.71

Types (169.0-  (181.5-  (189.3-  (136.7-  (175.7- (139.8-  (152.5- p=0.64
225.9) 268.0) 274.8) 528.5) 242.6) 278.2) 244.4)
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Admitted 239.2 254.0 263.2 246.1* 256.2 525.3* 192.7 Fs 1470.97

Only (175.8-  (182.3-  (160.6-  (-40.5- (179.5- (202.2-  (99.2-  p=0.45
302.5) 325.7) 365.9) 532.7) 332.6) 848.3) 286.2)

Transferred 141.9 234.9 275.7 No Data 440.3* 179.0 329.8 Fs 651.68

Only (83.5- (96.2- (161.7- (141.2- (179.0- (139.1- p=0.15
200.3) 373.6) 389.8) 739.5) 179.0) 520.5)

Discharged 182.3 181.7 216.7 362.1* 187.8 152.1 196.9 Fs 165=1.01

Only (152.8-  (153.4-  (170.5-  (130.0- (152.4- (110.2-  (137.1- p=0.42
211.8) 210.0) 262.8) 594.2) 223.2) 194.0) 256.8)

*Unreliable: standard error >30% of estimate

Table J68BMHSA Mean Patient Boarding Time in Minutes by Type and Expected Source
of Payment (N=1,745,528

Visit Type  Private Medicare Medicaid Worker's Self-Pay No Other Pearson
Insurance (95% CI) (95% CI) Comp (95% Charge (95%
(95% ClI) (95% Cl) ClI) (95% Cl) ClI)

All Visit 284.8 236.2 321.1 No Data  341.3 129.7 348.3* Fs 1254.99
Types (219.3-  (160.7-  (251.3- (261.3- (65.8- (100.1- p=0.0003
350.2) 311.7) 390.8) 421.4)  193.7) 596.5)

Admitted 399.9 244.0 317.2 No Data  289.2 189.0 48.1 Fs 6537.0

Only (170.7- (133.2- (216.2- (142.2- (189.0- (27.8- p<.0001
629.1) 354.7) 418.1) 436.3) 189.0) 68.4)
Transferred 175.7 162.1* 279.1 No Data  464.1* 179.0 356.3 N/A**
Only (96.0- (56.3- (161.5- (130.6- (179.0-  (143.5-
255.4) 268.0) 396.6) 797.6) 179.0) 569.2)
Discharged 289.9 276.3 350.6 No Data  315.2 121.6 515.2* Fs 973.23
Only (210.7- (169.5- (223.0- (223.6- (49.7- (87.4- p=0.0097
369.0) 383.0) 478.3) 406.8) 193.5) 943.1)

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit

Table J69Non-MHSA Mean Patient Boarding Time in Minutes by Type and Expected
Source of Payment (N=11,910,960

Visit Type  Private Medicare Medicaid Worker's Self-Pay No Other Pearson
Insurance (95% CI) (95% CI) Comp (95% Charge (95%
(95% CI) (95% Clh Ch (95% Clh Ch

All Visit 186.1 223.7 215.5 332.6 175.4 235.4 183.0 Fe, 1660.96

Types (156.8- (177.0- (166.9- (136.7- (136.7- (141.1- (143.5- p=0.45
215.4) 270.3) 264.1) 528.5) 214.1)  329.7) 222.6)

Admitted 228.3 254.8 250.9 246.1* 248.8 541.3* 204.8 Fe, 139=1.10

Only (167.3- (178.9- (127.6- (-40.5- (158.9- (205.5- (102.4- p=0.37
289.3) 330.7) 374.2) 532.7) 338.7) 877.0) 307.3)

Transferred No reliable estimates available*

Only

Discharged 168.9 174.3 201.5 362.1* 162.2 162.9 170.9 Fe, 1650.62

Only (139.2- (145.1- (154.5- (130.0- (124.1- (115.2- (114.3- p=0.72
198.7) 203.7) 248.5) 594.2) 200.3) 210.7) 227.6)

*Unreliable: standard error >30% of estimate
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Table J70Mean Patient Boarding Time in Minutes by Type and Age (N=13,656,488

Visit Type <15yr  15-24yr 25-44yr 45-64yr 65-74yr 75+yr Pearson
(95% (95% (95% CI) (95% (95% (95%
Cl) Cl) Cl) Cl) Cl)

All Visit 226.1 218.1 186.6 237.5 217.9 222.2  Fs 17671.91

Types (178.7- (179.3- (161.5- (200.5- (177.3- (172.6- p=0.0953
273.5) 256.8) 211.7) 274.6) 258.5) 271.9)

Admitted 243.7 279.8 213.9 296.6 221.3 243.0 Fs 1451.32

Only (106.7- (151.4- (164.0- (205.8- (162.6- (170.6- p=0.26
380.6)  408.3) 263.9) 387.5) 280.0) 315.5)

Transferred 119.0 161.2 233.7 278.8 219.0*  325.2* F5e=1.07

Only (43.5- (84.6- (138.4- (131.8- (39.1- (-4.9- p=0.39
194.5) 237.9) 328.9) 425.7) 398.9) 655.2)

Discharged 226.0 213.9 175.5 194.2 213.4 179.7  Fs 1651.58

Only (180.7- (169.2-  (146.8- (169.4- (153.5- (142.7- p=0.17
271.4) 258.6) 204.3) 219.0) 273.3) 216.7)

*Unreliable: standard error >30% of estimate

Table J71MHSA Mean Patient Boarding Time in Minutes by Type and Age

(N=1,745,528

Visit Type <15yr  15-24yr 25-44yr 45-64 yr  65-74yr 75+yr Pearson
(95% (95% (95% CI) (95% (95% (95%
Cl) Cl) Cl) Cl) Cl)

All Visit 314.1 262.1 266.2 339.6 316.7 269.0 Fs 1,50.73

Types (166.4- (180.3- (223.2- (268.7-  (133.9- (114.9- p=0.61
461.8) 343.9) 309.2) 410.4) 499.4) 423.1)

Admitted 67.0 319.4 300.2 307.1 349.3* 226.5* F5 671341
Only (67.0- (158.0- (210.1- (222.4-  (40.6- (6.8- p<0.0001
67.0) 480.8) 390.2) 391.8) 658.0) 446.3)

Transferred 105.6* 173.0 246.9 344.4 207.3 352.5  N/A*
Only (34.0- (86.3- (145.8- (144.0- (85.5- (147.1-
177.3) 259.8) 348.0) 544.7) 329.2) 558.0)
Discharged 419.9 306.6 257.9 351.2 290.3 3444  F5 ¢571.20
Only (234.7- (167.0- (201.7- (260.4- (178.0- (187.3- p=0.32
605.1) 446.2) 314.1) 442.0) 402.7) 501.5)

*Unreliable: standard error >30% of estimate

**Unable to calculate due to one stratum with singhmpling unit

Table J72Non-MHSA Mean Patient Boarding Time in Minutes by Type and Age
(N=11,910,960

Visit Type <15yr 15-24 yr  25-44 yr 45-64 yr 65-74yr 75+yr Pearson
(95% Cl)  (95% (95% CI) (95% (95% (95%
Cl) Cl) Cl) Cl)
All Visit 220.2 207.3 170.7 221.0 211.8 2195  Fs 1652.26
Types (170.5- (161.9- (142.5- (177.8- (171.1- (167.6- p=0.0507
270.0) 252.6) 198.9) 264.2) 252.4) 271.5)



Admitted 247.2 269.1 195.6 295.7 212.6 244.0 Fs 14572.11
Only (110.0- (106.6- (138.4- (197.1- (156.6- (168.2- p=0.07
384.5) 431.5) 252.9) 394.3) 268.7) 319.9)

Transferred No reliable estimates available*

Only

Discharged 214.8 200.2 163.0 168.4 210.1 171.6 Fs 1671.78

Only (168.4- (149.9- (131.5- (145.9- (147.6- (132.8- p=0.12
261.1) 250.5) 194.5) 190.9) 272.6) 210.4)
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*Unreliable: standard error >30% of estimate

Table J73Mean Patient Boarding Time in Minutes by Type and Gender (N=13,656,488

Visit Type Female Male Pearson
(95% CI) (95% CI)

All Visit Types 209.1 226.4 Fi 1771.66
(181.6-236.6) (198.0-254.9) p=0.20

Admitted Only 250.0 257.0 F1, 1450.07
(184.3-315.8) (194.4-319.7) p=0.79

Transferred Only 2459 221.9 F1 660.14
(156.0-335.8) (133.8-310.0) p=0.70

Discharged Only 185.0 206.0 Fi 1752.19
(160.9-209.1) (183.3-228.7) p=0.14

Table J74MHSA Mean Patient Boarding Time in Minutes by Type and Gender

(N=1,745,528

Visit Type Female Male Pearson
(95% ClI) (95% ClI)

All Visit Types 273.8 311.1 Fi 1251.08
(224.0-323.6) (258.2-364.0) p=0.30

Admitted Only 2725 326.6 Fi 65=0.51
(202.5-342.4) (200.1-453.0) p=0.48

Transferred Only 255.8 244.3 N/A**
(148.3-363.3) (163.0-325.6)

Discharged Only 283.9 326.1 F1 1050.64
(201.9-366.0) (264.0-388.1) p=0.43

**Unable to calculate due to one stratum with singhmpling unit

Table J75Non-MHSA Mean Patient Boarding Time in Minutes by Type and Gender

(N=11,910,960

Visit Type Female Male Pearson
(95% CI) (95% CI)

All Visit Types 201.3 210.6 Fy, 17570.39
(170.7-232.0) (178.3-242.9) p=0.53

Admitted Only 247.5 250.7 F1, 146=0.01
(174.7-320.4) (183.9-317.4) p=0.91
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Transferred Only No reliable estimates available*
Discharged Only 176.7 181.0 F; 1770.10
(152.1-201.3) (158.6-203.4) p=0.76

No reliable estimates available*

Table J76Mean Patient Boarding Time in Minutes by Type and Frequency of ED Use

(N=8,810,21)
Visit Type 0 Visits 1 Visit 2 Visits 3 Visits 4 Visits  5-9 Visits >10 Pearson
(95% Cl) (95% CI) (95% Cl) (95% CI) (95% (95% CI)  Visits
Cl) (95%
Ch
All Visit 197.4 193.2 236.4 257.4 223.1 222.9 194.9 Fe, 1250.43
Types (167.4- (163.3- (140.2- (114.2- (97.0- (168.3- (129.1- p=0.85
227.4) 223.0) 332.7) 400.5) 349.2) 277.5) 260.7)
Admitted 211.6 223.6 297.0* 405.1* 338.1* 262.1 241.9 Fe, 106=0.48
Only (159.5- (164.9- (90.9- (72.2- (26.5- (152.4- (179.2- p=0.82
236.8) 282.3) 503.1) 738.0) 649.7)  371.8) 304.6)
Transferred 336.2 207.9 214.0* 147.4 2454  275.2 211.3* Fe, 340.78
Only (174.9- (108.4- (40.2- (77.8- (-162.9- (114.9- (-32.3- p=0.59
497.4) 307.4) 387.8) 217.0) 653.6) 435.5) 454.9)
Discharged 178.0 172.2 189.0 170.5 159.5 191.9 176.2 Fe, 1250.30
Only (143.0- (136.4- (151.8- (119.2- (106.3-  (136.0- (85.9- p=0.94

212.9)  208.0)  226.2)  221.7)  212.8) 247.8)  266.4)

*Unreliable: standard error >30% of estimate

Table J77MHSA Mean Patient Boarding Time in Minutes by Type and Frequency of ED
Use (N=1,177,158

Visit Type 0 Visits 1 Visit 2 Visits 3 Visits 4 Visits  5-9 Visits >10 Pearson

(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% (95% Cl)  Visits

Cl) (95%
Cl)

All Visit 294.3 253.5 335.1 272.5 366.6 252.9* 174.6 Fs s7~1.09
Types (222.4-  (167.3-  (249.7-  (115.1-  (159.3- (100.1-  (71.8- p=0.37

366.3) 339.8) 420.6) 429.9) 573.8)  405.7) 277.5)
Admitted 275.8 284.1 275.7 392.8* 610.8 104.2* 167.0*  N/A**
Only (143.9- (190.1- (162.0- (9.4- (321.1- (-3.9- (12.7-

407.6) 378.0) 389.5) 776.2) 900.5) 212.3) 321.3)
Transferred 359.7 234.9 287.7* 151.8* 95.4* 212.2* 212.6* N/A**
Only (161.6-  (1209-  (7.0- (43.0- (-62.7-  (66.0- (-53.8-

557.8) 348.9) 568.4) 260.6) 253.5) 358.5) 478.9)
Discharged 281.0 241.0 374.3 363.9* 399.6 329.8* 164.8*  Fg 7571.86
Only (192.0- (98.5- (266.4- (132.4- (182.8- (112.8- (53.3- p=0.0997

370.0) 383.6)  482.2) 595.4) 616.3)  546.9) 276.2)

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit
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Table J78Non-MHSA Mean Patient Boarding Time in Minutes by Type and Frequency

of ED Use (N=7,633,058

Visit Type 0 Visits 1 Visit 2 Visits 3 Visits 4 Visits  5-9 Visits >10 Pearson
(95% Cl) (95% CI) (95% Cl) (95% CI) (95% (95% CI) Visits
Cl) (95%
Ch
All Visit 181.8 184.5 225.4 255.6* 198.8* 217.6 202.3 Fe, 1271.07
Types (150.3- (152.5- (117.3- (95.7- (52.6- (154.6- (120.6- p=0.39
213.3) 216.5) 333.4) 415.5) 345.0) 280.7) 284.0)
Admitted 203.9 216.1 298.7* 406.4* 316.3* 281.2 252.2 Fe, 105=0.81
Only (154.0- (150.0- (77.0- (41.4- (-22.2-  (162.4- (185.6- p=0.56
253.8) 282.1) 520.3) 771.3) 654.8)  400.0) 318.8)
Transferred No reliable estimates available*
Only
Discharged 163.4 164.2 165.6 161.7 120.8 165.1 180.3* kg, 1;70.58
Only (126.3- (127.3- (130.0- (109.2- (75.8- (113.8- (65.0- p=0.75
200.5) 201.0) 201.1) 214.2) 165.9) 216.4) 295.7)

*Unreliable: standard error >30% of estimate

Table J79Mean Patient Boarding Time in Minutes by Level of Poverty in Patient’'s ZIP

Code (N=12,529,729

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Pearson
(95% CI) (95% CI) (95% CI) (95% CI)
All Visit Types  199.5 205.9 200.8 252.8 Fs 1651.41
(164.7-234.3) (177.0-234.8) (172.1-229.4) (193.0-312.6) p=0.24
Admitted Only  228.8 231.1 219.1 363.7 Fs 1472.37
(150.6-307.0) (179.0-283.2) (160.4-277.7) (201.5-525.8) p=0.07
Transferred 295.7 278.9 211.8 185.1 F3 65=1.00
Only (182.7-408.6) (126.6-431.2) (101.6-322.1) (107.0-263.2) p=0.40
Discharged 177.5 183.1 189.0 200.2 Fs3, 1650.40
Only (152.1-203.0) (148.6-217.6) (158.6-219.3) (164.0-236.3) p=0.75

Table JBOMHSA Mean Patient Boarding Time in Minutes by Level of Poverty in

Patient’s ZIP Code (N=1,555,578

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Pearson
(95% CI) (95% CI) (95% CI) (95% CI)

All Visit Types  253.9 292.7 248.8 306.1 Fs 1,70.84
(180.5-327.4) (221.9-363.5) (197.1-300.4) (235.2-376.9) p=0.47

Admitted Only  162.6 267.8 351.9 347.5 F3 6-3.87
(118.6-206.6) (164.8-370.9) (149.0-554.8) (229.7-465.4) p=0.0134

Transferred 378.8 333.2 184.8 193.8 N/A**

Only (288.9-468.8) (136.7-529.7) (104.6-265.0) (98.1-289.6)

Discharged 281.0 291.4 242.2 322.8 F3, 9¢=0.59

Only (146.5-415.6) (191.5-391.3) (183.7-300.8) (211.0-434.6) p=0.62

**Unable to calculate due to one stratum with singhmpling unit
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Table J81Non-MHSA Mean Patient Boarding Time in Minutes by Level of Poverty in
Patient’s ZIP Code (N=10,974,1p1

Visit Type <5.0% 5.0-9.9% 10.0-19.9% >20% Pearson
(95% ClI) (95% ClI) (95% ClI) (95% ClI)

All Visit Types  192.5 193.7 194.3 244.1 F3 1650.94
(151.9-233.2) (161.1-226.2) (163.1-225.5) (174.2-314.0) p=0.42

Admitted Only  236.7 227.8 209.6 366.3 F3 1352.45
(149.5-323.8) (171.3-284.3) (148.8-270.3) (179.3-553.2) p=0.07

Transferred No reliable estimates available*

Only

Discharged 166.4 168.7 182.5 185.3 Fs3, 1660.46

Only (141.2-191.7) (130.2-207.1) (149.5-215.5) (149.0-221.6) p=0.71

*Unreliable: standard error >30% of estimate

Table J82Mean Patient Boarding Time in Minutes by the Urban-Rural Classification of
the Patient’s ZIP Code (N=12,850,438

Visit Type  Large Central Large Fringe  Medium Metro Small Metro Non-Metro Pearson

Metro Metro (95% CI) (95% CI) and Micro-

(95% CI) (95% CI) politan

(95% CI)

All Visit 239.0 202.9 201.8 141.8 2119 F4, 166=3.25
Types (181.2-296.8) (168.6-237.1) (177.3-226.4) (108.7-174.8) (140.6-283.2) p=0.0135
Admitted 304.2 202.1 235.8 149.6 279.9 F4, 1452.49
Only (159.2-449.2) (160.7-243.6) (178.4-293.3) (95.6-203.6) (170.7-389.2) p=0.0456
Transferred 224.7 267.6* 305.9 215.1* 79.4 F4, 674.54
Only (144.2-305.1) (70.4-464.8) (170.5-441.3) (9.9-420.4) (34.3-124.5) p=0.0027
Discharged 200.4 199.5 172.7 133.2 187.1 F4 1671.88
Only (174.5-226.2) (153.8-245.3) (140.3-205.2) (89.7-176.8) (109.1-265.0) p=0.12

*Unreliable: standard error >30% of estimate

Table JB3MHSA Mean Patient Boarding Time in Minutes by the Urban-Rural
Classification of the Patient’'s ZIP Code (N=1,593,286

Visit Type  Large Central Large Fringe  Medium Metro Small Metro Non-Metro Pearson

Metro Metro (95% CI) (95% CI) and Micro-

(95% CI) (95% CI) politan

(95% ClI)

All Visit 339.4 229.6 291.3 241.2 136.3* Fs 1273.20
Types (268.8-410.1) (172.7-286.6) (220.6-362.0) (136.2-346.2) (41.1-231.5)  p=0.0154
Admitted 374.8 210.9 270.2 71.2* 160.2* F4 6=3.77
Only (235.5-514.1)  (139.0-282.8) (182.3-358.1) (-31.0-173.4) (22.7-297.7) p=0.0083
Transferred 308.3 188.0* 328.5 366.3* 62.5* N/A**
Only (191.2-425.4) (67.8-308.2)  (178.0-479.0) (102.4-630.1) (21.3-103.8)
Discharged 329.1 258.6 281.6 238.3 198.9* Fs 970.62
Only (230.0-428.3) (159.5-357.6) (185.0-378.1) (124.5-352.1) (25.7-372.1) p=0.65

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit
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Table J84Non-MHSA Mean Patient Boarding Time in Minutes by the Urban-Rural

Classification of the Patient’s ZIP Code (N=11,257 152

Visit Type  Large Central Large Fringe  Medium Metro Small Metro Non-Metro Pearson

Metro Metro (95% CI) (95% CI) and Micro-

(95% CI) (95% CI) politan

(95% CI)

All Visit 223.4 199.2 188.9 132.6 221.4 F4 1673.51
Types (157.0-289.8) (160.6-237.9) (162.0-215.8) (102.7-162.5) (149.8-293.0) p=0.0088
Admitted 295.7 201.1 232.4 153.6 281.9 F4, 1362.07
Only (136.0-455.5)  (155.8-246.4) (170.3-294.5) (98.9-208.4) (171.1-392.6) p=0.09
Transferred No reliable estimates available*
Only
Discharged 180.1 193.3 160.7 125.0 185.8 F4 1651.72
Only (155.5-204.8) (140.6-246.1) (129.9-191.5) (87.2-162.8) (105.2-266.3) p=0.15

*Unreliable: standard error >30% of estimate

Table J85Mean Patient Boarding Time in Minutes by Median Household Income in
Patient’s ZIP Code (N=12,530,481

Visit Type <$32,793 $32,794- $40,627- >$52,388 Pearson
(95% Cl) $40,626 $52,387 (95% CI)
(95% CI) (95% CI)
All Visit Types  233.8 225.6 201.1 192.6 Fs 165-1.18
(189.4-278.1) (182.6-268.5) (172.8-229.4) (169.8-215.4) p=0.32
Admitted Only  310.0 261.7 224.6 218.4 Fs 1471.13
(194.2-425.7) (163.2-360.1) (178.3-270.9) (174.6-262.1) p=0.34
Transferred 140.7 234.9* 335.2 289.0 Fs 65=3.28
Only (86.5-194.9)  (65.8-403.9)  (170.2-500.1) (200.9-377.0) p=0.03
Discharged 200.3 201.1 177.6 172.9 Fs 1651.26
Only (164.9-235.7) (166.3-235.8) (143.4-211.7) (149.5-196.3) p=0.29

*Unreliable: standard error >30% of estimate

Table JB6MHSA Mean Patient Boarding Time in Minutes by Median Household Income

in Patient’s ZIP Code (N=1,555,5Y8

Visit Type <$32,793 $32,794- $40,627- >$52,388 Pearson
(95% ClI) $40,626 $52,387 (95% CI)
(95% CI) (95% CI)
All Visit Types  273.7 289.4 281.1 265.3 Fs, 12=0.09
(209.2-338.3) (209.3-369.4) (214.7-347.5) (201.9-328.7) p=0.96
Admitted Only ~ 322.3 421.0 248.0 208.6 Fs 6=1.69
(205.7-438.9) (206.0-635.9) (144.6-351.4) (133.3-284.0) p=0.18
Transferred 1445 196.0 400.2 367.8 N/A**
Only (83.6-205.3)  (80.1-312.0)  (190.8-609.7) (274.5-461.1)
Discharged 322.7 266.1 255.4 278.4 Fs, 0e0.46
Only (221.5-424.0) (179.1-353.1) (179.7-331.0) (174.9-381.9) p=0.71

**Unable to calculate due to one stratum with singhmpling unit
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Table J87Non-MHSA Mean Patient Boarding Time in Minutes by Median Household
Income in Patient’s ZIP Code (N=10,974,353

Visit Type <$32,793 $32,794- $40,627- >$52,388 Pearson
(95% ClI) $40,626 $52,387 (95% ClI)
(95% CI) (95% CI)
All Visit Types  227.3 217.3 190.6 182.5 F3 16671.12
(176.1-278.4) (170.1-264.5) (158.2-223.0) (158.6-206.4) p=0.34
Admitted Only  308.3 249.3 222.9 219.7 F3 1351.03
(177.6-439.1) (143.2-355.5) (173.7-272.1) (171.5-268.0) p=0.38
Transferred No reliable estimates available*
Only
Discharged 186.2 192.7 167.3 160.8 F3 1651.45
Only (150.2-222.2) (157.6-227.9) (128.7-205.9) (139.1-182.5) p=0.23

*Unreliable: standard error >30% of estimate

Table J88Mean Patient Boarding Time in Minutes by Percent of Adults with a
Bachelor’s Degree or Higher in Patient’s ZIP Code (N=12,529)725

Visit Type <12.84% 12.84%- 19.67%- >31.69% Pearson
(95% CI) 19.66% 31.68% (95% CI)
(95% CI) (95% CI)
All Visit Types  233.5 233.1 203.4 182.4 F3, 165=1.58
(178.3-288.6) (187.9-278.3) (177.2-229.6) (157.7-207.0) p=0.20
Admitted Only  306.4 276.1 235.9 190.8 Fs 1471.21
(153.7-459.2) (193.1-359.1) (178.4-293.4) (140.3-241.4) p=0.31
Transferred 245.5 215.9* 189.2 252.5 Fs 650.44
Only (117.7-373.3)  (49.0-382.9)  (90.7-287.6)  (177.9-327.1) p=0.73
Discharged 192.5 203.2 184.2 173.5 Fs3, 1650.55
Only (161.9-223.0) (153.3-253.0) (160.1-208.3) (150.5-196.4) p=0.65

*Unreliable: standard error >30% of estimate

Table JBO9MHSA Mean Patient Boarding Time in Minutes by Percent of Adults with a
Bachelor's Degree or Higher in Patient’s ZIP Code (N=1,554)872

Visit Type <12.84% 12.84%- 19.67%- >31.69% Pearson
(95% CI) 19.66% 31.68% (95% CI)
(95% CI) (95% CI)
All Visit Types  282.0 259.4 282.9 281.1 Fs, 12=0.07
(219.7-344.3) (166.9-351.9) (204.5-361.2) (218.9-343.4) p=0.98
Admitted Only ~ 259.7 307.1 345.4 261.4 F3 6=0.31
(159.0-360.4) (193.2-421.0) (197.9-493.2) (105.7-417.1) p=0.82
Transferred 215.6 256.9* 205.5* 303.4 N/A**
Only (117.0-314.2) (6.2-507.6) (81.0-330.0) (219.0-387.9)
Discharged 321.0 234.8 269.8 285.1 Fs 0=1.24
Only (223.8-418.2) (162.8-370.8) (168.8-370.8) (198.5-371.7) p=0.30

*Unreliable: standard error >30% of estimate
**Unable to calculate due to one stratum with singhmpling unit
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Table J9ONon-MHSA Mean Patient Boarding Time in Minutes by Percent of Adults with
a Bachelor’'s Degree or Higher in Patient’'s ZIP Code (N=10,974)853

Visit Type <12.84% 12.84%- 19.67%- >31.69% Pearson
(95% ClI) 19.66% 31.68% (95% ClI)
(95% ClI) (95% ClI)
All Visit Types  226.3 229.8 193.2 165.9 Fs, 1652.37
(162.3-290.4) (181.2-278.5) (165.5-220.8) (143.2-188.6) p=0.07
Admitted Only  310.7 273.5 224.8 180.9 Fs 1351.47
(144.8-476.6) (185.5-361.6) (163.8-285.8) (139.3-222.4) p=0.22
Transferred No reliable estimates available*
Only
Discharged 175.7 199.9 174.1 158.2 Fs3, 1660.79
Only (147.6-203.9) (145.7-254.0) (147.4-200.8) (136.6-179.8) p=0.50

*Unreliable: standard error >30% of estimate
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