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Abstract Overcrowding in the emergency department
(ED) has become an increasingly significant worldwide
public health problem in the last decade. It is a consequence
of simultaneous increasing demand for health care and a
deficit in available hospital beds and ED beds, as for
example it occurs in mass casualty incidents, but also in
other conditions causing a shortage of hospital beds. In Italy
in the last 1215 years, there has been a huge increase in the
activity of the ED, and several possible interventions, with
specific organizational procedures, have been proposed. In
2004 in the United Kingdom, the rule that 98 % of ED
patients should be seen and then admitted or discharged
within 4 h of presentation to the ED (‘4 h rule’) was intro-
duced, and it has been shown to be very effective in
decreasing ED crowding, and has led to the development of
further acute care clinical indicators. This manuscript
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Introduction

Emergency department (ED) overcrowding has become a
serious and growing problem common around the world
with significant worldwide public health problems [1].
Overcrowding is the product of several hospital internal
and external factors, and the most relevant are the insuf-
ficient access to hospital beds, and shortage of ED nursing
and physician staff. Overcrowding can lead to patients’
poor outcomes and increased length of stay (LOS). Many
international studies document the damages to ED patients
waiting for care: adverse events, increased morbidity and
mortality, prolonged LOS, and an overall inferior health
care. Several strategies have been proposed to solve the
problem but actually they are not able to definitely coun-
teract the issue [2].
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ED overcrowding statement

ED overcrowding is neither new, nor unforeseeable. It was
front cover news of such international publications such as
Time magazines as far back as 20 years ago. In recent
years, EDs in the United States have seen a near thirty
million patient per year increase in volume. During the
same time period, approximately a third of urban area EDs
were closed [3]. In the U.S. health care system, hospital
emergency departments are unique in their legal obliga-
tion to treat all patients in need, without regard for their
ability to pay. As a result, EDs often serve as the “safety
net,” offering a place of last resort for uninsured or
underinsured patients who lack other options for care.
Economic viability is a very important factor in the clo-
sure of EDs. This problem, however, does not just affect
the American health care system, but is an International
public health issue [4].

Efficient patient through put and shortening LOS are
well-known concepts because of their fiscal impact on the
hospital, and their ability to lessen overcrowding. Holding
admitted patients in the ED is highly correlated with
longer patient throughput times. Boarding in the ED
results in decreased patient satisfaction, financial loss
from walk-outs, decreased patient safety, and decreased
staff morale. Pines et al. [5] demonstrate that ED board-
ing decreases patient satisfaction with the entire hospi-
talization, not just the ED portion. In fact, patient’s
satisfaction is correlated with the amount of time spent in
the ED.

Boarding in the ED increases LOS, which in turn
increases health care costs [6]. Inpatients who remain in the
ED 1 day after admission consistently have a greater
average length of stay by 10-13 % than those who are
promptly transferred to inpatient units. A 3-year study, by
Krochmal et al. [7] at a 490-bed hospital shows an
increased cost of over 2 million dollars per year.

ED overcrowding also leads to increased medical errors
[8]. According to the Joint Commission on the Accredita-
tion of Healthcare Organizations, 50 % of sentinel events
occur in the ED, and one third of these are because of
overcrowding. As a natural consequence, mortality also
increases in ED overcrowding [9, 10]. Cardosos et al. [11]
demonstrate a 1.5 % increase in mortality for each hour an
ICU patient borders in the ED.

Administrations must realize that overcrowding is not
solely an ED problem, and governments must realize that
this is a public health crisis, and allocate resources
accordingly. “Less than 5 % of American doctors work in
EDs, but they provide more acute care to Medicaid bene-
ficiaries and the uninsured than the rest of America’s
doctors combined”. However allocation of resources and
reimbursement rates do not reflect this.

@ Springer

Discussion/how to solve emergency department
overcrowding: a world-wide problem. The potential
utility of clinical indicators

Long waits in the ED not only contribute to the problem of
overcrowding, but also are associated with increased
patient morbidity and mortality [5, 9, 12-14]. The long
delays experienced by patients attempting to access
emergency care in the United Kingdom gained a high
profile in the 1990s, and led to the United Kingdom being
the first country to introduce mandatory, nationwide clin-
ical indicators [15].

The rule that 98 % of ED patients must be seen and then
admitted or discharged within 4 h of presentation to the ED
(‘4 hrule’), introduced in 2004, has been very effective at face
value, and has led to the development of further acute care
clinical indicators [16, 17]. Other countries are now following
the lead of the National Health Service (NHS), with the goal of
ending inappropriately long waiting times [18].

Waiting for treatment has been described as ‘part and
parcel’ of the NHS, and was traditionally seen as a useful
means of ‘balancing supply and demand’ [15]. However,
by the early 1990s, the chaotic and disorganized system of
entry to acute care, coupled with increasing patient
demand, had led to overcrowded EDs, very long waits for
initial assessment and then for inpatient beds, with con-
comitant concerns about patient safety [15, 17]. The outcry
in the public domain about the perceived poor quality of
care led to the introduction of the 4 h rule in 2004, with a
90 % target set for March 2004 and 98 % target by January
2005.

It was recognized at the time that the target would not be
successful without a significant reorganization and ‘whole
system change’ across the entire acute care pathway,
especially acute medical and surgical services [19]. As a
result, approximately £ 820,000,000 was directly invested
in improving ED care in the period 1998-2007 [20].

Despite the fact that every acute hospital in the United
Kingdom was directly affected by the 4 h rule, there was a
remarkable lack of research into its impact on both patient
care and ED functioning [16]. National monitoring clearly
demonstrated a major impact on ED LOS, with the per-
centage of patients being seen within 4 h increasing from
77 to 96 % between 2002 and 2004, despite a 37 %
increase in ED presentations between 2002 and 2006 [19].
Although there is evidence of some reduction of the time to
first being seen by a treating clinician, the proportion of
hospital where the median time to review was <1 h,
remained unchanged at 57 % between 2000 and 2007
(interquartile range 43-70 %) [21]. Two studies report
minor falls in ED presentations within 7 days [22, 23].
Studies exploring attitudes and beliefs about the 4 h rule
find that while many staff and patients were positive about
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the resulting service reconfigurations, concerns were
expressed about the pressure that the rule placed on doctors
and nursing staff, and that quality was compromised by
time considerations taking priority over other aspects of
care and fragmentation of care for certain subgroups of
patients [21, 24, 25].

Given that other studies find strong relationships
between ED waits, particularly time to first assessment, and
mortality, the relative lack of marked improvements in
patient outcomes is notable.

Studies, however, examining service reconfiguration
around acute care pathways, particularly the development
of Acute Medical Units (AMUs), demonstrate more posi-
tive results. A review of nine before-and-after studies of
AMUs, reports significant reductions in inpatient mortality,
decreased length of stay and improved hospital functioning
[26].

Following the success of the 4 h rule in driving system
change in the United Kingdom, about a decade ago, Aus-
tralian health authorities introduced initiatives aimed at
coping with the increasing demand. Task forces developed
strategies that included improving efficiency and monitor-
ing inpatients who stayed for longer periods of time. In
2008, the Western Australian government announced that
EDs would adopt a 4 h rule, whereby firstly 85 % and
eventually 98 % of patients would be either discharged
home or admitted to a ward within 4 h of presentation [18,
27, 28].

Significant improvements in meeting the target was
found at all four hospitals affected, although only one
hospital was able to attain the target >95 % of the time.
This was accompanied by a fall in hospital mortality, and a
decrease in the number of patients waiting >8 h for an
inpatient bed. Such improvements came at a cost, with an
increase in the number of patients admitted to hospital; a
clear shift in workload from the ED to the downstream
wards; an increase in nursing staff stress, and reports of
junior doctor intimidation; an increase in administrative
workload; and a decrease in allied health input in the ED.

By 2009, there were pressing concerns about the utility
of the 4 h rule [17]. There had been persistent doubts about
the veracity of the data reported by individual hospitals.
Only 26 % of senior ED doctors in one survey, for
example, reported that the figures submitted were an
accurate reflection of the performance of their department,
and 16 % admitted to knowledge of direct manipulation of
the data [25]. This was coupled with an increasing
awareness that there was a poor correlation between the
ability of a hospital’s ED to meet the target and the overall
quality of care provided [21, 29]. The rising tide of ED
presentations of 5-8 % year-on-year [30], and the
increasing preference for patients to attend an ED in
preference to their own General Practitioner also pointed to

the unwanted effect of the 4 h rule creating record levels of
demand [21, 31].

As a result, a new set of indicators for ED and acute care
was announced in December 2010, coming into full effect
from April 2011 [32]. These new indicators were chosen to
represent quality of care across a broader spectrum of the
acute care pathway and included targets for: time to initial
nursing review; time to treatment; ambulatory -care;
unplanned re-attendances; patients leaving the department
without being seen; service experience and senior review
for certain key conditions. Importantly, the target that 98 %
of patients must be admitted or discharged within 4 h was
replaced by 95 % seen within 4 h, but no waits >6 h. The
introduction of the new, more relaxed 4 h target almost
immediately resulted in a significant increase in the per-
centage of patients waiting for more than 4 h.

Local authorities, such as NHS London, are also seeking
to introduce performance and quality targets outside the
ED, reflecting the shift in the treatment of most acutely
unwell medical and surgical patients from the ED to acute
admissions units. While these new targets have, overall,
been considered laudable, there have been concerns about
secondary uses of the indicators, such as their guiding
decision-making about local service provision, particularly
the potential closure or amalgamation of local EDs.

The United Kingdom and Australian experience leaves
little doubt that the introduction of performance- and
quality-related targets/indicators can be a powerful driver
for change in the acute setting. It remains true, however,
that the ability of time-related targets to impact on patient
outcomes is surprisingly un-robust.

Experience also suggests that the introduction of targets
can result in perverse incentives and unintended outcomes,
the most serious of which include creation of a demand for
emergency care, and the prioritization of the target over the
quality of patient care. Other unintended effects, such as
increases in hospital admissions, the burden placed on in-
patient clinical staff to meet the targets and the necessity of
complex and labor-intensive mechanisms to monitor the
targets, may also have a negative impact on service pro-
vision and hospital functioning. Thus, although the use of
clinical indicators should be broadly advocated, stringent
targets created without thought to the local clinical context,
and mechanisms to monitor and review clinical outcomes
and the impact of the broader hospital and local health
systems, are to be likely to be counterproductive.

From a research viewpoint, the introduction of clinical
indicators would provide significant opportunities for
organizational research. The factors that allow a hospital or
department to meet externally imposed targets, such as
organizational structure, culture, leadership, level of
resources or the behavior of individuals, have still not been
fully explored in the acute setting. Investigations of which
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targets provide desired changes, whether that be improve-
ments in patient safety or quality of care, or the behavior of
physicians and other staff is crucial, allowing for smaller
numbers of key targets, rather than the imposition of tar-
gets on every aspect of care. The financial and economic
implications of the introduction of targets also need careful
exploration, particularly in these times of fiscal constraint.

How to solve the problem of patients waiting to be
admitted in hospital from the emergency

When an ED is overcrowded, the LOS in hospital is
extended, and the hospital occupancy rates get worse, and
when the occupancy rates exceed 85-90 %, ED boarding
increases [33]. There are a lot of proposals for action on
boarding, but some have proved able to modify it more
than others. Recently the Joint Commission has produced
standards addressing patient flow, boarding, and behavioral
health emergencies, and hospitals, starting from January 1,
2014, must measure and set goals to mitigate the boarding
of patients who come through the ED, recommending
boarding time frames must not exceed 4 h [34].

Another organizational procedure that tries to address
the problem of blocking the flow of patients to be admitted,
is the full capacity protocol (FCP) [35]. This protocol,
widely used in several countries, seeks to standardize the
common practice of admitting patients to an inpatient
hallway. The key points of the protocol are: criteria for
determining when the ED is at full capacity (full capac-
ity = ED beds filled, and boarded patient waiting >2 h),
the process for implementing the transfer (max 2 patients/
hallway), the types of patient eligible for a hallway bed,
and guidelines for discontinuing the practice. The results of
the application of FCP are usually a faster placement in
rooms of the patients, a reduction in LOS times, and an
improved staff and patient satisfaction without negative
impact on patient outcomes.

Trying to give an overview of the possible interven-
tions to improve the flow of patients waiting for admis-
sion, we should start with reducing hospital admissions
from the ED. In addition to the large workload to select
the patients who require admission, the use of observa-
tional medicine (observational units/clinical decision
units) is increasingly extended to reduce hospitalization.
The result of the pressure on the reduction of admission
from the ED is that now we need to talk of inappropriate
discharges rather than inappropriate admissions. A second
level of interventions is the hospital as a whole. In addi-
tion to the target time and full capacity protocol, there are
several procedures that are able to improve patient flow.
But the bottlenecks are not always in the hospital: if the
primary care and post-acute care (post-acute beds, aged
care beds, rehabilitation beds, nursing home care), does
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not work well, we can hardly deal with the overcrowding
[36].

Finally, it would be appropriate that any hospital that
wants to improve the flow of patients would organize a
plan that is based on the following actions, according to the
Agency for healthcare research and quality from United
States Department of Health: [37] Measuring ED and
Hospital Performance, forming a patient flow team, iden-
tifying strategies, planning the change and sharing results.

Conclusions

ED overcrowding could be considered as a “local” mani-
festation of a “systemic” disease. The causes of it are a
complex network of interwoven processes, and the effects
of ED crowding are numerous and adverse. Various tar-
geted solutions have been attempted, but further studies of
efficacy are needed.

ED boarding is one of the main factors for overcrowd-
ing, but emergency physicians and hospitals as a whole
must take actions to mitigate the problem because the ED
alone cannot solve the problem.

Always keeping in mind that targets cannot overrule
clinical judgment, 90 % of all patients should leave the ED
within 6-8 h, improving the use of existing beds as first-
line hospital strategy, and only later considering the use of
admitted patients to hallway beds when the ED is close to
full capacity.

However, future work needs to systematically evaluate
interventions and guide evidence-based policy. It is
important to study how to ameliorate the entire emergency
healthcare system to function more effectively.
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