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HOSPITAL EMERGENCY DEPARTMENTS

Crowding Continues to Occur, and Some Patients
Wait Longer than Recommended Time Frames

What GAO Found

Emergency department crowding continues to occur in hospital emergency
departments according to national data, articles we reviewed, and officials we
interviewed. National data show that hospitals continue to divert ambulances,
with about one-fourth of hospitals reporting going on diversion at least once
in 2006. National data also indicate that wait times in the emergency
department increased, and in some cases exceeded recommended time
frames. For example, the average wait time to see a physician for emergent
patients—those patients who should be seen in 1 to 14 minutes—was

37 minutes in 2006, more than twice as long as recommended for their level of
urgency. Boarding of patients in the emergency department who are awaiting
transfer to an inpatient bed or another facility continues to be reported as a
problem in articles we reviewed and by officials we interviewed, but national
data on the extent to which this occurs are limited. Moreover, some of the
articles we reviewed discussed strategies to address crowding, but these
strategies have not been assessed on a state or national level.

Average Wait Time to See a Physician and Percentage of Visits in Which Wait Time to See a

Physician Exceeded Recommended Time Frames by Acuity Level, 2006

Percentage of visits in which
wait time exceeded

Patient acuity level® Average wait time

(recommended time frame) in minutes recommended time frames
Immediate (less than 1 minute) 28 73.9
Emergent (1 to 14 minutes) 37 50.4
Urgent (15 to 60 minutes) 50 20.7
Semiurgent (greater than 1 to 2 hours) 68 13.3
Nonurgent (greater than 2 to 24 hours) 76 —°

Source: GAO analysis of data from HHS’s National Center for Health Statistics (NCHS).
Notes: Information on the standard error associated with estimates of averages is found in the report.

°Acuity levels describe the recommended time a patient should wait to be seen by a physician. NCHS
developed acuity levels based on a five-level emergency severity index recommended by the
Emergency Nurses Association.

°In 2006, no emergency departments reported visits with wait times in excess of 24 hours.

Articles we reviewed and individual subject-matter experts we interviewed
reported that a lack of access to inpatient beds continues to be the main
factor contributing to emergency department crowding, although additional
factors may contribute. One reason for a lack of access to inpatient beds is
competition between hospital admissions from the emergency department
and scheduled admissions—for example, for elective surgeries, which may be
more profitable for the hospital. Additional factors may contribute to
emergency department crowding, including patients’ lack of access to primary
care services or a shortage of available on-call specialists.

In commenting on a draft of this report, HHS noted that the report
demonstrates that emergency department wait times are continuing to
increase and frequently exceed national standards. HHS also provided
technical comments, which we incorporated as appropriate.
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Washington, DC 20548

April 30, 2009

The Honorable Max Baucus
Chairman

Committee on Finance
United States Senate

Dear Mr. Chairman:

Open 24 hours a day, 7 days a week, hospital emergency departments are a
major part of the nation’s health care safety net. Of the estimated

119 million visits to U.S. emergency departments in 2006, over 40 percent
were paid for by federally-supported programs.' These programs—
Medicare, Medicaid, and the State Children’s Health Insurance Program®—
are administered by the Department of Health and Human Services (HHS).
Emergency department staff report being under increasing pressure, and
concerns have been raised that they face challenges in providing timely
and effective emergency medical care. For example, considerable
attention has been given to reports of ambulance diversion—that is,
emergency departments requesting that ambulances that would normally
bring patients to their hospitals go instead to other hospitals that are
presumably less crowded. Concerns have also been raised about the
frequency of patients remaining in the emergency department—taking up
staff and resources—after the decision has been made to admit them to
the hospital or transfer them to another facility, a practice known as
boarding. In addition, reports of long wait times in emergency
departments have led to concerns of potential adverse effects on the
quality of care for patients, such as prolonged pain and suffering.

We have reported on the extent of crowding in emergency departments
and factors contributing to crowding. In 2003, we reported results from
our survey of more than 2,000 hospitals with emergency departments

'S. R. Pitts, R. W. Niska, J. Xu, and C. W. Burt, “National Hospital Ambulatory Medical Care
Survey: 2006 Emergency Department Summary,” National Health Statistics Reports, no. 7
(2008).

*Medicare is the federal health program that covers seniors aged 65 and older and eligible
disabled persons. Medicaid is the joint federal and state program that finances health care
for certain low-income individuals. The State Children’s Health Insurance Program finances
health care for low-income, uninsured children whose family incomes exceed the eligibility
limits under their state’s Medicaid program.
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located in metropolitan areas of the country and from our site visits to
communities where media and other sources had reported problems with
emergency department crowding.’ Using three indicators of crowding—
diversion, patients leaving the emergency department before a medical
evaluation (presumably due to long wait times in the emergency
department), and boarding—we found that while most emergency
departments across the country experienced some degree of crowding,*
crowding was much more pronounced in some hospitals and areas than in
others. Generally, hospitals that reported the most problems with
emergency department crowding were in metropolitan areas with
populations of 2.5 million or more. We also found that crowding is a
complex issue and that one key factor contributing to crowding at many
hospitals was the inability of hospitals to move admitted patients out of
emergency departments and into inpatient beds. Reasons given for why
hospitals did not have the capacity to meet demand for inpatient beds
from emergency department patients included financial pressures leading
to limited hospital capacity and competition between admissions from the
emergency department and scheduled admissions, such as for elective
surgery. Finally, we reported on strategies that were implemented to
address emergency department crowding in the six communities that we
visited; however, we found that studies assessing the effect of these efforts
were limited.

Since our 2003 report, Congress and others have raised concerns that
hospital emergency departments are continuing to experience crowded
conditions that could potentially compromise the nation’s ability to
provide effective emergency medical care. For example, in September
2003 the Institute of Medicine (IOM) convened a committee to examine,
among other things, emergency department crowding.” In addition, in June

*GAO, Hospital Emergency Departments: Crowded Conditions Vary among Hospitals
and Communities, GAO-03-460 (Washington, D.C.: Mar. 14, 2003).

‘We reported, for example, that two out of three metropolitan hospitals reported going on
ambulance diversion—that is, asking ambulances to bypass their emergency departments
and instead transport patients to other facilities.

The objectives of this committee, the Committee on the Future of Emergency Care in the
United States Health System, were to (1) examine the emergency care system in the United
States; (2) explore its strengths, limitations, and future challenges; (3) describe a desired
vision for the system; and (4) recommend strategies for achieving this vision. The results of
the committee’s efforts were described in three IOM reports released in 2006: Hospital-
Based Emergency Care: At the Breaking Point; Emergency Care for Children: Growing
Pains; and Emergency Medical Services: At the Crossroads.

Page 2 GAO-09-347 Emergency Department Crowding


http://www.gao.gov/cgi-bin/getrpt?GAO-03-460

2007 the House Committee on Oversight and Government Reform held a
hearing at which experts in hospital emergency care testified on the state
of the nation’s emergency care. Given this continued interest, you asked to
us to report on information made available with respect to emergency
department crowding since we issued our 2003 report. Specifically, this
report examines information made available about (1) three indicators of
emergency department crowding—ambulance diversion, wait times,’ and
patient boarding, and (2) factors that contribute to emergency department
crowding.

To conduct this work, we reviewed national data, conducted a literature
review, and interviewed federal and other officials. First, we obtained and
reviewed national data on emergency department diversion and wait times
for 2001 through 2006 from the National Center for Health Statistics
(NCHS)" and data on hospital admissions—which were related to factors
of crowding—from the Agency for Healthcare Research and Quality
(AHRQ).® We obtained nationally-representative data from NCHS and
AHRQ beginning with 2001 because these data became publicly available
in 2003 or later, meeting the criterion for inclusion in our analysis. At the
time we conducted our analysis, the most recent year for which data were
available from NCHS and AHRQ was 2006. In addition, some data from
NCHS were not available for all years between 2001 and 2006 because of
revisions made by NCHS to questions on surveys used to collect

’In this report, we use the broader indicator wait times to include patients leaving before a
medical evaluation and intervals of wait times, such as the amount of time patients wait to
see a physician and the total time patients spend in the emergency department. The
National Center for Health Statistics (NCHS) defines the percentage of visits in which
patients left before a medical evaluation as the percentage of visits in which the patient left
after triage but before receiving any medical care.

"NCHS is an agency within HHS’s Centers for Disease Control and Prevention that compiles
statistical information to guide actions and policies to improve health. NCHS annually
collects data on hospital emergency department utilization in the United States using a
nationally representative survey, the National Hospital Ambulatory Medical Care Survey
(NHAMCS). NCHS uses the NHAMCS to gather, analyze, and disseminate information on
visits to emergency and outpatient departments of nonfederal, short-stay, and general
hospitals in the United States. NCHS weights sample data from the NHAMCS to produce
national estimates.

SAHRQ is an HHS agency that conducts and supports health services research. AHRQ
sponsors the Healthcare Cost and Utilization Project, which is a family of health care
databases and related software tools and products developed through a federal-state-
industry partnership. Data we reviewed from AHRQ came from the Nationwide Inpatient
Sample, which is one of a number of databases and software tools AHRQ developed as part
of the Healthcare Cost and Utilization Project.
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information or a low response rate to certain questions on these surveys.
As part of our review of available national data on emergency department
diversion and wait times, we analyzed wait times in the emergency
department using NCHS'’s data on recommended time for a patient to see a
physician based on patient acuity levels.” We also reviewed national data
on emergency department utilization to set up a context for our work. In
this report, we present NCHS estimates; for those cases in which we
report an increase or other comparison of these estimates, NCHS tested
the differences and found them statistically significant.” To assess the
reliability of national data from NCHS and AHRQ, we discussed the data
with agency officials and reviewed the methods they used for collecting
and reporting these data. We resolved discrepancies we found between the
data provided to us and data in published reports by corresponding with
officials from NCHS to obtain sufficient explanations for the differences.
Based on these steps, we determined that these data were sufficiently
reliable for our purposes.

We also conducted a literature review of 197 articles, including articles
published in peer-reviewed and other periodicals, publications from
professional and research organizations, and reports issued by federal and
state agencies. In examining the information made available since 2003
about indicators of crowding during our literature review, we analyzed
articles for what was reported on the effect of crowding on patient quality
of care and on proposed strategies to address crowding. We reviewed 197
articles, publications, and reports (which we call articles)" on emergency
department crowding published on or between January 1, 2003, and
August 31, 2008. These included articles reporting on results of surveys

“NCHS uses patient acuity levels to measure a patient’s severity of illness. NCHS developed
time-based acuity levels based on a five-level emergency severity index recommended by
the Emergency Nurses Association. The NHAMCS collects data on five levels of acuity:
immediate, emergent, urgent, semiurgent, and nonurgent. Acuity levels are assigned by
medical staff after patients arrive in a hospital’s emergency department.

“In addition, for those cases in which we present averages based on NCHS data, we are
presenting the estimated mean as well as the standard error of the estimate. Standard error
is a statistic used to calculate the range of values that expresses the possible difference
between the sample estimate and the actual population value.

"For the literature review, we included articles reporting results of quantitative analysis,
commentaries, articles reporting on literature reviews, or other articles, which includes
articles published on or between January 1, 2003, and August 31, 2008, that were identified
as a result of our interviews with officials and individual subject-matter experts, and from
searches of related Web sites. Other articles include articles that were published by
professional associations with reports of their surveys.
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Background

conducted by the American College of Emergency Physicians (ACEP) and
the American Hospital Association that provided information on
ambulance diversion that was not available from NCHS. A complete
bibliography for the literature review can be viewed at GAO-09-348SP.

Finally, we interviewed officials from federal agencies and one state
agency, professional and research organizations, other hospital-related
organizations, and individual subject-matter experts to obtain and review
information on indicators of emergency department crowding and factors
that contribute to crowding. We interviewed federal officials from HHS’s
Centers for Medicare & Medicaid Services and the Office of the Assistant
Secretary for Preparedness and Response, and officials from NCHS and
AHRQ who have conducted research on emergency department utilization
and crowding. We also interviewed officials from professional and
research organizations, including ACEP, the American Hospital
Association, the American Medical Association, the Center for Studying
Health System Change, and the Society for Academic Emergency
Medicine. Some of the officials from ACEP and the Society for Academic
Emergency Medicine whom we interviewed have also published research
in peer-reviewed journals. Additionally, we interviewed hospital-related
organizations, including those involved in hospital accreditation and in
developing quality measures for hospital emergency department care, and
officials from the Massachusetts Department of Public Health. Finally, we
interviewed three individual subject-matter experts knowledgeable about
emergency department crowding. Additional information about our
methodology can be found in appendix L.

We conducted this performance audit from May 2008 through April 2009 in
accordance with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives. We believe that the evidence
obtained provides a reasonable basis for our findings and conclusions
based on our audit objectives.

Thousands of emergency departments operate in the United States, seeing
millions of patients each year. In our 2003 report on emergency
department crowding, we reported on the extent of crowding in
metropolitan areas. Researchers have used three indicators—diversion,
wait times, and boarding—in examining emergency department crowding.
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Emergency Department Between 2001 and 2006, according to NCHS estimates, the number of

Utilization emergency departments operating in the United States ranged from about
4,600 to about 4,900." During the same period, the estimated number of
visits to U.S. emergency departments exceeded 107 million visits each
year, ranging from about 107 million visits in 2001 to about 119 million
visits in 2006. (See table 1.)

|
Table 1: Number of Emergency Departments and Emergency Department Visits in 2001 through 2006

In thousands

2001 2002 2003 2004 2005 2006
Total number of emergency departments operating 4.6 4.9 4.7 4.7 4.6 4.8
Total annual emergency department visit volume 107,490 110,155 113,903 110,216 115,323 119,191

Source: GAO analysis of NCHS data.

Note: All estimates in this table are nationally representative. NCHS estimates the number of
hospitals with an emergency department in the United States that is staffed and operated 24 hours a
day.

Most hospitals with emergency departments are located in metropolitan
areas, and the majority of emergency department visits occurred in
metropolitan areas of the United States."” In 2006, about two-thirds of
hospitals with emergency departments were located in metropolitan areas
compared to about one-third in nonmetropolitan areas. In the same year,
about 101 million (85 percent) of the approximately 119 million emergency
department visits occurred in metropolitan areas compared to about 18
million (15 percent) visits in nonmetropolitan areas. (See fig. 1.)

“NCHS estimates the number of hospitals with an emergency department that is staffed
and operated 24 hours a day.

“For the purpose of this report, we use the term metropolitan area to indicate facilities
and visits identified by NCHS as occurring in a metropolitan statistical area as defined by
the Office of Management and Budget, and nonmetropolitan area to indicate facilities and
visits identified by NCHS as not in a metropolitan statistical area. The Office of
Management and Budget defines a metropolitan statistical area as an area containing a
core-based statistical area associated with at least one urbanized area that has a population
of at least 50,000, plus adjacent counties having a high degree of social and economic
integration with the core as measured through commuting ties with counties contained in
the core.
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Figure 1: Percentage of Emergency Departments and Emergency Department Visits in Metropolitan and Nonmetropolitan
Areas in 2006

Percentage of emergency departments

Percentage of emergency departments visits

15%
34%

66%

85%

I:] Metropolitan
I:I Nonmetropolitan

Source: GAO analysis of NCHS data.

Patients come to the emergency department with illnesses or injuries of
varying severity, referred to as acuity level. Each acuity level corresponds
to a recommended time frame for being seen by a physician—for example,
patients with immediate conditions should be seen within 1 minute and
patients with emergent conditions should be seen within 1 to 14 minutes.
In 2006, urgent patients—patients who are recommended to be seen by a
physician within 15 to 60 minutes—accounted for the highest percentage
of visits to the emergency department. (See fig. 2.)
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Figure 2: Percentage of Emergency Department Visits by Acuity Level in 2006

Urgent

Immediate

Emergent

Nonurgent

No triage/unknown

Semiurgent

Source: GAO analysis of NCHS data.

Note: NCHS developed time-based acuity levels based on a five-level emergency severity index
recommended by the Emergency Nurses Association. The acuity levels describe the recommended
amount of time a patient should wait to be seen by a physician. The recommended time frames to
see a physician are less than 1 minute for immediate patients, between 1 and 14 minutes for
emergent patients, between 15 minutes and 1 hour for urgent patients, greater than 1 hour to 2 hours
for semiurgent patients, and greater than 2 hours to 24 hours for nonurgent patients.

The expected sources of payment' reported for patients receiving
emergency department services also vary. For example, from 2001 through
2006 patients with private insurance accounted for the highest number and
percentage of visits to the emergency department. During the same period,
the percentage of uninsured patients"” seeking care in emergency
departments ranged between 15 and 17 percent of total visits, and the
percentage of patients visiting emergency departments with Medicare
ranged between 14 and 16 percent. See appendix II for additional data on
expected sources of payment and emergency department utilization.

“"Expected sources of payment on the NHAMCS include private insurance, Medicaid or
State Children’s Health Insurance Program, Medicare, self-pay, no charge or charity,
worker’s compensation, other sources, and unknown sources.

"NCHS defines uninsured patients as those with expected sources of payment categories of
only self-pay, no charge, or charity.
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Key Findings from the
2003 GAO Report on
Emergency Department
Crowding

In 2003, using three indicators that point to situations in which crowding is
likely occurring—diversion, " patients leaving before a medical evaluation,
and boarding—we reported that emergency department crowding varied
nationwide. We also reported that crowding was more pronounced in
certain types of communities, and that crowding occurred more frequently
in hospitals located in metropolitan areas with larger populations, higher
population growth, and higher levels of uninsurance. We reported that
crowding was more evident in certain types of hospitals, such as in
hospitals with higher numbers of staffed beds, teaching hospitals, public
hospitals, and hospitals designated as certified trauma centers.

In terms of factors that contribute to crowding, we reported that crowding
is a complex issue and no single factor tends to explain why crowding
occurs. However, we found that one key factor contributing to crowding
was the availability of inpatient beds for patients admitted to the hospital
from the emergency department. Reasons given by hospital officials and
researchers we interviewed for not always having enough inpatient beds
to meet demand from emergency patients included economic factors that
influence hospitals’ capability to meet periodic spikes in demand and
emergency department admissions competing with other admissions for
inpatient beds. Other additional factors cited by researchers and hospital
officials as contributing to crowding included the lack of availability of
physicians and other community services—such as psychiatric services—
and the fact that emergency patients are older, have more complex
conditions, and have more treatment and tests provided in the emergency
department than in prior years.

Further, we reported that hospitals and communities had conducted a
wide range of activities to manage crowding in emergency departments,
but that problems with crowding persisted in spite of these efforts. These
activities included efforts to expand capacity and increase efficiency in
hospitals, and community activities to implement systems and rules to
manage diversion. These efforts were unable to reverse crowding trends at
hospital emergency departments, and we found that studies assessing the
effect of these efforts were limited.

“Federal law requires hospitals that participate in Medicare to screen all people and treat
any with emergency medical conditions regardless of ability to pay. In certain
circumstances, hospitals can place themselves on diversionary status and direct certain en
route ambulances to other hospitals when they are unable to accept additional patients.
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Indicators of Emergency
Department Crowding

Researchers use the indicators we reported on in 2003 to point to
situations in which crowding is likely occurring in emergency
departments.'” These indicators can point to when crowding is likely
occurring but they also have limitations. For example, patients boarding in
the emergency department can indicate that the department’s capacity to
treat additional patients is diminished, but it is possible for several
patients to be boarding while the emergency department has available
treatment spaces to see additional patients. Table 2 provides the definition
of the three indicators of emergency department crowding we reviewed in
this report—diversion, wait times, and boarding—and lists the usefulness
and limitations of using these indicators to gauge crowding. Regarding
wait times, in our 2003 report, we used “left before a medical evaluation”
as an indicator of crowding related to long wait times in an emergency
department. Since we issued our report in 2003, researchers have used
intervals of wait times—including the length of time to see a physician and
the total length of time a patient is in the emergency department—to
indicate when an emergency department is crowded. As a result, for this
report, we examined wait times more broadly, including data on the time
for patients to see a physician, length of stay in the emergency department,
and visits in which the patient left before a medical evaluation. '

"While researchers have been using diversion, wait times (including patients leaving before
a medical evaluation), and boarding as indicators that point to situations in which
crowding is likely occurring, there is still no standard measure to quantify the extent to
which emergency departments are experiencing crowded conditions. In the absence of a
widely-accepted standard measure of crowding, researchers have proposed and conducted
limited testing of potential measures of crowding. None of these measures of crowding,
however, have been widely implemented by researchers and health care practitioners. See
app. III for additional information on these potential measures.

NCHS defines the percentage of visits in which patients left before a medical evaluation as
the percentage of visits in which the patient left after triage but before receiving any
medical care.
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Table 2: Indicators of Emergency Department Crowding

Indicator

Definition

Usefulness

Limitations

Ambulance diversion

Hospitals request that
ambulances bypass their
emergency departments and
transport patients to other
medical facilities.

For emergency departments where

local rules permit diversion, diversion

is an indicator of how often

emergency departments believe that

they cannot safely handle additional
ambulance patients.

The number of hours on diversion
is a potentially imprecise measure
of crowding because whether a
hospital can go on diversion and
the circumstances under which it
can do so vary from location to
location, according to both
individual hospital policy and
communitywide guidelines or rules.

Wait times

Intervals of wait time include the
amount of time a patient waits in
the emergency department to see
a physician, the percentage of
visits in which patients left before
a medical evaluation, and the
total length of time a patient
spends in the emergency
department.

Long wait times can occur when an
emergency department is crowded
and unable to treat patients waiting
to be seen in a reasonable amount
of time. Excessive wait time is the

most common reason patients leave

the emergency department before
being treated.

Since emergency department staff
triage patients, those with
conditions that do not present an
immediate emergency generally
wait the longest. These patients
may also be most likely to tire of
waiting and leave before receiving
a medical evaluation. In addition,
because there are several ways to
measure wait times, it can be
difficult to compare wait times
across hospitals or studies.

Patient boarding

A patient remains in the
emergency department after the
decision to admit or transfer the
patient has been made, for
example because an inpatient
bed elsewhere in the hospital is
not yet available.

Patients boarding in the emergency
department take up space and

resources that could be used to treat

other emergency department
patients. Boarding is an indicator
that an emergency department’s

capacity to treat additional patients is

diminished.

Boarding does not always indicate
that an emergency department is
crowded since it is possible for an
emergency department to be
boarding patients while also having
available treatment spaces.

Source: GAO.

Researchers have developed a conceptual model to analyze the factors
that contribute to emergency department crowding and develop potential
solutions."” This model partitions emergency department crowding into
three interdependent components: input, throughput, and output.
Although factors in many different parts of the health care system may
contribute to emergency department crowding, the model focuses on
crowding from the perspective of the emergency department. (See fig. 3.)

“See, B. R. Asplin et al., “A Conceptual Model of Emergency Department Crowding,”
Annals of Emergency Medicine, vol. 42, no. 2 (2003): 173-180.
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Figure 3: Input-Throughput-Output Model of Emergency Department Crowding

Community

INPUT:
Patient demand for emergency department

care prior to arrival at the emergency depart-

ment. Demand may be affected by access to
health care elsewhere in the community.

Eme

rgency dept.

THROUGHPUT:

Patient treatment experiences in the
emergency department, including triage,
diagnostic evaluation, and physician
treatment.

Rest of hospital

OUTPUT:

Patient dispositions following emergency
department treatment, including discharge
from the emergency department, hospital
admission, and transfer to another facility.

Source: GAO analysis of published literature, Art Explosion (graphics).

Researchers have used the input-throughput-output model to explain the
connection between factors that contribute to emergency department
crowding and indicators of crowding. The three indicators of emergency
department crowding—diversion, wait times, and boarding—are most
directly related to the input, throughput, and output components,
respectively, of the model; but the causes of these indicators can relate to
other components. For example, a hospital emergency department might
experience long wait times—an indicator associated with the throughput
component—because of delays in patients receiving laboratory results
(related to throughput) or because staff are busy caring for patients
boarding in the emergency department due to a lack of access to inpatient
beds (related to output). Similarly, an emergency department may divert
ambulances (related to input) because the emergency department is full
due to the inability of hospital staff to move admitted patients to hospital
inpatient beds (related to output).
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According to
Indicators,
Emergency
Department Crowding
Continues

We found that ambulance diversions continue, wait times have increased,
and reports of boarding in hospital emergency departments persist.
Articles we reviewed also reported on the effect of crowding on quality of
care and on strategies proposed to address crowding.

Hospitals Continue to
Divert Ambulances

National data show that the diversion of ambulances continues to occur,
but that the percentage of hospitals that go on diversion and the average
number of hours hospitals spend on diversion varied by year. According to
NCHS estimates, in 2003, 45 percent of U.S. hospitals reported going on
diversion, and in 2004 through 2006, between 25 and 27 percent reported
doing so. Of hospitals that reported going on diversion, the average
number of hours they reported spending on diversion varied with an
average of 276 hours in 2003 and an average of 473 hours in 2006.” (See
table 3.) NCHS officials provided the percentage of missing diversion data
for each year, which ranged from 3.75 percent in 2003 to 29.1 percent in
2005.*" NCHS officials, however, were unable to provide an explanation for
the variation of the percentage of hospitals going on diversion in the
United States and average hours U.S. hospitals reported spending on
diversion for these years. NCHS reported that hospitals in metropolitan
areas spent more time on diversion than hospitals in nonmetroplitan areas
in 2003 through 2004: almost half of hospitals in metropolitan areas NCHS
surveyed reported spending more than 1 percent of their total operating
time on diversion in 2003 through 2004, compared to 1 in 10 hospitals in

“The average hours spent on diversion in 2003 was 276 hours with a standard error of 42.
The average hours spent on diversion in 2006 was 473 hours with a standard error of 73.
Standard error is a statistic used to calculate the range of values that expresses the
possible difference between the sample estimate and the actual population value.

*'Diversion data were missing for 3.75 percent of emergency departments in 2003, for
24.1 percent in 2004, for 29.1 percent in 2005, and for 20.5 percent in 2006.

*For 2005 and 2006 the sample sizes were insufficient to calculate the average number of
hours that nonmetropolitan hospitals reported going on diversion. Therefore, we were not
able to compare the number of hours metropolitan and nonmetropolitan hospitals reported
spending on diversion.
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nonmetropolitan areas.” Some hospitals, however, reported that their
state or local laws prohibit diversion.*

|
Table 3: Percentage of Hospitals That Reported Going on Diversion, and Average
Hours Hospitals Spent on Diversion in 2003 through 2006

2003 2004 2005 2006
Percentage of hospitals that reported going on diversion® 445 248 261 273

Average hours spent on diversion® 276 516 323 473

Source: GAO analysis of NCHS data.
Notes: All estimates in this table are nationally representative.

°Diversion data were missing for 3.75 percent of emergency departments in 2003, for 24.1 percent in
2004, for 29.1 percent in 2005, and for 20.5 percent in 2006.

°Average is the estimated mean. Standard error is a statistic used to calculate the range of values
that express the possible difference between the sample estimate and the actual population value.
The standard error for average hours spent on diversion was 42 for 2003, 70 for 2004, 58 for 2005,
and 73 for 2006.

Other articles that reported on results from surveys also indicated that
diversion has continued to occur in some hospitals. In 2006 and 2007, the
American Hospital Association conducted surveys of community hospital
chief executive officers that asked how much time hospitals spent on
diversion in the previous year.” The results from these surveys show that

#C. W. Burt and L. F. McCaig, “Staffing, Capacity, and Ambulance Diversion in Emergency
Departments: United States, 2003-04,” Advance Data From Vital and Health Statistics,
no. 376 (2006).

*For 2003 and 2004, 8 percent of all hospitals reported that their state or local laws prohibit
diversion. According to NCHS, some hospitals that reported state laws prohibiting
diversion also reported diversion hours. NCHS reported that the reasons for this are
unknown but could include respondent or key error, allowable diversions within state laws
that prohibit only certain types of diversion, change in state law after the diversion
reporting period, or other factors. We did not attempt to validate the number of state or
local laws that may govern ambulance diversion.

»American Hospital Association, “The State of America’s Hospitals,” Taking the Pulse, A
Chartpack (Washington, D.C., April 2006), http://www.aha.org/aha/research-and-
trends/health-and-hospital-trends/2006.html (accessed June 26, 2008); and American
Hospital Association, “The 2007 State of America’s Hospitals,” Taking the Pulse,
(Washington, D.C., July 2007), http://www.aha.org/aha/research-and-trends/health-and-
hospital-trends/2007.html (accessed June 26, 2008).
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some hospitals reported going on diversion.* In both American Hospital
Association surveys, urban hospitals more often reported diversion hours
than rural hospitals. For example, among hospitals responding to the 2006
American Hospital Association survey, about 64 percent of respondents
from urban hospitals reported going on diversion, compared to about

17 percent of respondents from rural hospitals. In addition, articles
reporting on emergency department crowding in California® and
Maryland® also found that diversion continues to occur and that the time
hospitals spent on diversion varied.”

Wait Times Have Increased
and in Some Cases
Exceeded Recommended
Time Frames

National data from NCHS indicate that wait times in the emergency
department have increased and in some cases exceeded recommended
time frames. For example, the average wait time to see a physician
increased from 46 minutes in 2003 to 56 minutes in 2006.” Average wait
times also increased for patients in some acuity levels.” (See fig. 4.) For

*In its 2006 survey, the American Hospital Association surveyed about 4,900 community
hospital chief executive officers and received 1,011 responses, a response rate of

20 percent. Of those hospitals that responded, about 425 hospitals (about 42 percent of
respondents) reported going on diversion at least once during the year. In its 2007 survey,
the American Hospital Association surveyed about 5,000 community hospital chief
executive officers and received 840 responses, a response rate of 17 percent. Of those
hospitals that responded to the survey, about 302 hospitals (about 36 percent of
respondents) reported going on diversion at least once during the year.

*The Abaris Group, California Emergency Department Diversion Project, Report One
(Oakland, Calif.: California HealthCare Foundation, March 2007).
http://www.caeddiversionproject.com/uploads/CAEDDiversionProjectReportOne3-21-
07.pdf (accessed Sept. 4, 2008).

*Maryland Health Care Commission, Use of Maryland Hospital Emergency Departments:
An Update and Recommended Strategies to Address Crowding (Baltimore, Md., January
2007), http://mhcc.maryland.gov/hospital_services/acute/emergencyroom/ (accessed

Sept. 17, 2008).

*In California, the total number of hours that hospitals statewide reported being on
diversion decreased overall, from almost 300,000 hours in 2003 to less than 200,000 hours in
2006. The number of hours spent on diversion in individual counties, however, varied over
these 3 years, with some counties reporting increases and others reporting decreases. In
Maryland, the percentage of time hospitals statewide reported being on diversion increased
from 2003 to 2006. Hospitals reported that 9.8 percent and 11.5 percent of their total
available hours were spent on diversion in 2003 and 2006, respectively.

“NCHS did not collect the average wait time to see a physician in 2001 and 2002.

#According to NCHS, from 2003 to 2006 the increases in average wait times to see a
physician for visits overall and by emergent, urgent, and semiurgent patients were
statistically significant.
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emergent patients,” the average wait time to see a physician increased
from 23 minutes to 37 minutes, more than twice as long as recommended
for their level of acuity. For immediate, emergent, urgent, and semiurgent
patients, NCHS estimates show that some patients were not seen within
the recommended time frames for their acuity level.

Figure 4: Average Wait Time to See a Physician, and Percentage of Visits in Which Wait Time to See a Physician Exceeded
Recommended Time Frames by Acuity Level in 2003 and 2006

Percentage of visits
in which wait time
Average wait time exceeded recommended
Acuity level? in mintues® time frames®
(recommended time frame) 2003 2006 2003 2006
Immediate? (less than 1 minute) 23 28 375 73.9
Emergent®® (1 to 14 minutes) 37 ] 50.4
Urgent® (15 to 60 minutes) 42 50 17.0 20.7
Semiurgent® (greater than 1 hour to 2 hours) 60 68 9.6 13.3
Nonurgent (greater than 2 hours to 24 hours) 69 76 —f —f
No triaged" 48 45 N -
Unknown" 66 -
All acuity levels 46 56 — —i

Source: GAO analysis of NCHS data.
Notes: All estimates in this figure are nationally representative.

*NCHS developed time-based acuity levels based on a five-level emergency severity index
recommended by the Emergency Nurses Association. The acuity levels describe the recommended
amount of time a patient should wait to be seen by a physician.

*Average is the estimated mean. Standard error is a statistic used to calculate the range of values
that express the possible difference between the sample estimate and the actual population value.
The standard error for average wait time to see a physician in 2003 ranged from 2 to 5 minutes. The
standard error for average wait time to see a physician in 2006 ranged from 2 to 6 minutes with the
exception of a standard error of 11 minutes for unknown acuity level.

‘The numbers in these columns represent the percentage of visits with wait times exceeding the
recommended amount of time for their acuity level.

‘NCHS added an immediate wait time category to the NHAMCS survey instrument starting in 2005.
For 2003, the emergent category was defined as a visit with a recommended wait time of less than
15 minutes.

*According to NCHS, from 2003 to 2006 the increase in average wait time to see a physician for visits
by emergent, urgent, and semiurgent patients was statistically significant.

For 2003, wait times in excess of 24 hours were not able to be reported on the NHAMCS survey
instrument. For 2006, no emergency departments in the sample reported visits with wait times in
excess of 24 hours. As a result, the percentages of nonurgent visits with wait times exceeding the
recommended time frame were not available.

“NCHS defines emergent patients as patients who, based on triage, are recommended to be
seen by a physician within 1 to 14 minutes.
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°A visit in which there is no mention of an acuity rating or triage level in the medical record, the
hospital did not perform triage, or the patient was dead on arrival.

"For 2003, the NHAMCS survey instrument grouped no triage and unknown acuity level into a single
category.

Visits with no triage reported or an unknown acuity level did not have an associated recommended
amount of time to see a physician. Therefore, percentages of visits with wait times exceeding
recommended time frames could not be calculated for these categories of visits, or all acuity levels
combined.

The average wait time to see a physician increased in emergency
departments in metropolitan areas, and wait times were longer in
emergency departments in metropolitan areas than in nonmetropolitan
areas in 2006. In metropolitan-area emergency departments, the average
wait time to see a physician increased from 51 minutes in 2003 to

60 minutes in 2006. In nonmetropolitan-area emergency departments, the
average wait time to see a physician was estimated to be about 26 minutes
in 2003 and 33 minutes in 2006.” According to NCHS data, the average
length of stay in the emergency department and the percentage of visits in
which patients left before a medical evaluation also increased. (See

table 4.) See appendix IV for additional information about wait times in the
emergency department.

“For 2003 and 2006 estimates of average wait time to see physicians at metropolitan
hospitals the standard errors are within 2 minutes. For 2003 and 2006 estimates of average
wait time to see a physician at nonmetropolitan hospitals the standard errors are within

4 minutes.
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Table 4: Average Length of Stay in the Emergency Department, in Minutes, and
Percentage of Visits in Which Patients Left before a Medical Evaluation in 2001 and
2006

2001° 2006°

Average length of stay in the emergency department, in minutes

All hospitals 178 199

Hospitals in metropolitan areas® 189 211

Hospitals in nonmetropolitan areas’ 131 139
Percentage of visits in which patients left before a medical evaluation®

All hospitals 15 2.0

Hospitals in metropolitan areas’ 1.7 2.2

Hospitals in nonmetropolitan areas’ 0.6 0.9

Source: GAO analysis of NCHS data.
Notes: All estimates in this table are nationally representative.

*Standard error is a statistic used to calculate the range of values that express the possible difference
between the sample estimate and the actual population value. The standard error for the average
length of stay in the emergency department in 2001 ranged from 4 to 5 minutes.

*The standard error for the average length of stay in the emergency department in 2006 ranged from
5 to 7 minutes.

‘Metropolitan describes hospitals identified by NCHS as located in a metropolitan statistical area and
nonmetropolitan describes hospitals identified by NCHS as not located in a metropolitan statistical
area.

’NCHS defines the percentage of visits in which patients left before a medical evaluation as the
percentage of visits in which the patient left after triage but before receiving any medical care.

Boarding Continues to Be
Reported, but National
Data on Boarding Have
Been Limited

More than 25 percent of the 197 articles we reviewed discuss the practice
of boarding patients in emergency departments, and officials we
interviewed noted that the practice of boarding continues. For example, in
2006 IOM reported that boarding continues to occur and has become a
typical practice in hospitals nationwide, with the most boarding occurring
at large urban hospitals.* One article published in a peer-reviewed journal
reported that it is not unusual for critically ill patients to board in the
emergency department.” In addition, officials we interviewed noted that
the practice of boarding patients in emergency departments persists. In
particular, officials from the Center for Studying Health System Change

¥Institute of Medicine, Future of Emergency Care, Hospital-Based Emergency Care: At the
Breaking Point (Washington, D.C.: The National Academies Press, 2006).

¥L. Fryman and L. Murray, “Managing Acute Head Trauma in a Crowded Emergency
Department,” Journal of Emergency Nursing, vol. 33, no. 3 (2007).
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noted that boarding still occurs in emergency departments and continues
to be one of the main indicators of emergency department crowding.
Officials from ACEP noted that boarding continues to occur in emergency
departments nationwide and remains a concern for emergency physicians
and their patients.

National data on the boarding of patients in the emergency department,
however, have been limited. In 2006, IOM reported that hospital data
systems do not adequately monitor or measure patient flow, and therefore
may be limited in their ability to capture data on boarding. For example,
few systems distinguish between when a patient is ready to move to
another location for care and when that move actually takes place.” In
addition, from 2001 to 2006, NCHS did not collect data on boarding
because, according to NCHS officials, data on boarding were not easily
obtained from patient records. A question about emergency department
boarding was added to NCHS’s NHAMCS questionnaire in 2007; however,
data from this survey were not available at the time we conducted our
analysis. Other articles that reported on results of surveys conducted by
professional associations supported officials’ statements that boarding has
been widespread. For example, in an article reporting on a 2005 ACEP
survey of emergency department directors with a 30 percent response
rate, 996 of the 1,328 respondents reported that they boarded patients for
at least 4 hours on a daily basis and more than 200 respondents reported
that they did so for more than 10 patients per day on average.”

Articles and Officials
Discussed the Effect of
Crowding and Strategies
for Decreasing Diversion,
Wait Times, and Boarding

Ten of the articles we reviewed and officials from ACEP and the Society
for Academic Emergency Medicine whom we interviewed raised concerns
about the adverse effect of diversion, wait times, or boarding on the
quality of patient care, but quantitative evidence of this effect has been
limited. Officials from ACEP reported that research has begun to analyze
the effect of crowding on patient quality of care, and that anecdotal
reports indicate patients are being harmed. Ten of the articles we reviewed
discussed the effect of diversion, wait times, or boarding on quality of
care. One of these articles, the 2006 IOM report, noted that ambulance
diversion could lead to catastrophic delays in treatment for seriously ill or
injured patients and that boarding may enhance the potential for errors,

*Institute of Medicine, Hospital-Based Emergency Care, 154.

American College of Emergency Physicians, On-call Specialist Coverage in U.S.
Emergency Departments (Irving, Tex., 2006).
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delays in treatment, and diminished quality of care.” Other articles—some
of which were published in peer-reviewed journals—also discussed the
effect of crowding on the quality of patient care, including the following:

An examination of the relationship between trauma death rates and
hospital diversion, which suggested that death rates for trauma patients at
two hospitals may be correlated with diversion at these hospitals.”

A review of 24 hospital emergency departments that suggested when an
emergency department experienced an increase in the number of patients
leaving before a medical evaluation, fewer patients with pneumonia at the
emergency department received antibiotics within the recommended

4 hours.”

Information from a database of 90 hospitals that showed patients who
were boarded in the emergency department for more than 6 hours before
being transferred to the hospital’s intensive care unit had an almost

5 percent higher in-hospital mortality rate than those who were boarded
for less than 6 hours."

Five other articles reported potential associations between diversion,
boarding, and wait times and decreased quality of patient care, including
articles on the effect of increasing wait times for nonurgent patients in the
emergency department and delayed treatment time for those patients who
left before a medical evaluation.

#Institute of Medicine, Hospital-Based Emergency Care, 4.

#C. E. Begley et al., “Emergency Department Diversion and Trauma Mortality: Evidence
from Houston, Texas,” The Journal of Trauma, Injury, Infection, and Critical Care,
vol. 57, no. 6 (2004).

“J. M. Pines et al., “The Association between Emergency Department Crowding and
Hospital Performance on Antibiotic Timing for Pneumonia and Percutaneous Intervention
for Myocardial Infarction,” Academic Emergency Medicine, vol. 13 no. 8 (2006). The Joint
Commission (formerly the Joint Commission on Accreditation of Healthcare
Organizations) and the Centers for Medicare & Medicaid Services have published measures
of emergency department quality, including the percentage of patients with community-
acquired pneumonia that receive antibiotics within 4 hours of presenting at an emergency
department.

“D. B. Chalfin et al., “Impact of Delayed Transfer of Critically Ill Patients from the
Emergency Department to the Intensive Care Unit,” Critical Care Medicine, vol. 35, no. 6
(2007).
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While these studies support the widely held assertion that emergency
department crowding adversely affects the quality of patient care, a 2006
National Health Policy Forum® report stated that the consequences of
crowded emergency departments on quality of care have not been studied
comprehensively and therefore little quantitative evidence is available to
confirm this assumption.*” Officials from the Society for Academic
Emergency Medicine reported that diversion, wait times, and boarding can
contribute to reduced quality of care and worse patient outcomes. In
addition, officials from both ACEP and the Society for Academic
Emergency Medicine noted that additional studies about the effects of
diversion, wait times, and boarding on quality of care are needed.

Articles we reviewed, and officials and an expert we interviewed,
discussed a number of strategies that have been proposed, and in some
cases tested, that could decrease emergency department crowding. These
strategies relate to the three interdependent components—input,
throughput, and output—of the model of emergency department crowding
developed by researchers. While several of these strategies have been
tested, the assessment of their effects has generally been limited to one or
a few hospitals and we found no research assessing these strategies on a
state or national level. Table 5 outlines some strategies to address
emergency department crowding and, to the extent they have been tested,
the assessment of their effects on the indicators of crowding.

“The National Health Policy Forum is a nonpartisan organization that provides information
on health policy issues and works to foster more informed government decision making. It
serves primarily senior staff in Congress, the executive branch, and congressional support
agencies.

“J. Taylor, Don’t Bring Me Your Tired, Your Poor: The Crowded State of America’s
Emergency Departments (Washington, D.C.: National Health Policy Forum, 2006).
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Table 5: Strategies to Address Indicators of Emergency Department Crowding

Strategy

Description of strategy

Assessment of the strategy’s effect on
indicator(s) of crowding

Strategies related to emergency department input

Changing diversion policies for
the community

A community developed a policy that specified
when and under what conditions a hospital was
allowed to go on diversion. For example, hospital
officials were required to have a process in place
that ensured all resources in the hospital were
exhausted before going on diversion.

An analysis comparing diversion hours before
and after implementation of a new diversion
policy found that this strategy reduced the hours
on diversion by 74 percent in a community of 17
hospitals.”

Physician-directed ambulance
destination-control program

Emergency medical service providers were
asked to call a dedicated telephone number that
was staffed by attending physicians. A
destination-control physician determined the
optimal patient destination by using patient and
system variables as well as emergency medical
service providers’ and patients’ input.

An analysis comparing the diversion hours with
and without this program at two hospitals found
that this program reduced the hours on
diversion by 41 percent at one hospital and

61 percent at the other hospital.”

State policy prohibiting diversion

State officials developed a policy that would
prohibit hospitals from going on diversion unless
the hospital is inoperable under certain
conditions.

Officials from the state of Massachusetts issued
a letter stating that hospitals would no longer be
allowed to go on diversion unless the hospital
was inoperable; however, this policy was
implemented in January 2009 and the effect on
diversion had not yet been analyzed.

Strategies related to emergency department throughput

A fast-track system

A system that allowed nonurgent patients to be
treated in less time because these patients can
be seen by a medical provider other than a
physician.

An analysis comparing wait times before and
after implementation of a fast-track system at
one hospital found that this strategy reduced
both the amount of time patients waited to be
seen by a physician and the number of patients
who left before a medical evaluation by

50 percent.

A point-of-care testing satellite
laboratory

A testing laboratory was set up in close proximity
to the emergency department and staffed with a
research nurse and laboratory technicians.
These staff made rounds to the emergency
department to collect specimens every

15 minutes and reported results directly to
clinicians in the emergency department by
telephone or by fax.

An analysis reviewing effects of implementation
of a point-of-care testing laboratory in a large
university-associated urban hospital found that
turnaround times for test results were reduced
by an average of 87 percent and length of stay
in the emergency department decreased for
some patients by an average of 41 minutes.’

A rapid entry and accelerated
care at triage process

A hospital computer system was revised to
integrate the emergency department computer
system with the computer system for the rest of
the hospital, creating a new process when
entering data for patients at triage. This process
allowed staff to eliminate some of the
administrative work associated with patients
entering the emergency department.

An analysis comparing wait times before and
after initiation of this process at one hospital
found the process significantly decreased both
the rate of patients leaving before being seen
and average wait times. The rate of patients
leaving before being seen decreased by

3.3 percent and the average wait time
decreased by 24 minutes.’
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Strategy

Description of strategy

Assessment of the strategy’s effect on
indicator(s) of crowding

Bedside registration

During times when emergency department
rooms or beds were available, patients were
transported immediately after triage to a patient-
care area where they could be simultaneously
seen by medical staff and registered at the
bedside by a registration clerk.

An analysis of treatment time before and after
implementation of bedside registration at one
hospital found a small, significant decrease of
13 minutes for treatment time after bedside
registration was implemented. However, this
decrease did not last and treatment time even
increased a year after bedside registration was
implemented at this hospital.’

Strategies related to emergency department output

Increase the capacity of the adult A hospital expanded the number of beds in its

intensive care unit

adult intensive care unit from 47 to 67 beds.

An analysis comparing diversion hours before
and after the number of adult intensive care unit
beds had increased at one hospital found that
hours on diversion decreased by 66 percent.”

Boarding in the inpatient
hallways

A system for moving nonurgent patients admitted
to the hospital to inpatient hallways instead of
boarding them in emergency department
hallways.

Not analyzed in published articles”

A pull system in the hospital

Staf