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Abstract

Prospective and retrospective access block hospital intervention studies from 1998 to 2008
were reviewed to assess the evidence for interventions around access block and ED
overcrowding, including over 220 documents reported in Medline and data extracted from
The State of our Public Hospitals Reports. There is an estimated 20–30% increased mor-
tality rate due to access block and ED overcrowding. The main causes are major increases
in hospital admissions and ED presentations, with almost no increase in the capacity of
hospitals to meet this demand. The rate of available beds in Australia reduced from 2.6
beds per 1000 (1998–1999) to 2.4 beds per 1000 (2002–2007) in 2002, and has remained
steady at between 2.5–2.6 beds per 1000. In the same period, the number of ED visits
increased over 77% from 3.8 million to 6.74 million. Similarly, the number of public hospital
admissions increased at an average rate of 3.4% per year from 3.7 to 4.7 million. Compared
with 1998–1999 rates, the number of available beds in 2006–2007 is thus similar (2.65 vs 2.6
beds per 1000), but the number of ED presentations has almost doubled. All patient groups
are affected by access block. Access block interventions may temporarily reduce some of
the symptoms of access block, but many measures are not sustainable. The root cause of
the problem will remain unless hospital capacity is addressed in an integrated approach at
both national and state levels.
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Introduction

In the last decade, access block and ED overcrowding
have been defined, investigated and managed through

different initiatives across the Australian States, Terri-
tories and internationally. However, the problem of
access block is far from being resolved with bed
occupancy rates over 90% in most Australian public
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hospitals,1 increases in ED presentations2 and despite
major policy changes proposed and or implemented in
the last few years across Australia.3,4

Access block is defined by the ACEM as ‘the situation
where patients are unable to gain access to appropriate
hospital beds within a reasonable amount of time, no
greater than 8 hours’. ED Overcrowding is defined as
‘the situation where ED function is impeded by the
number of patients waiting to be seen, undergoing
assessment and treatment, or waiting for departure,
exceeding the physical or staffing capacity of the
department’.5

The purpose of this report is to update, summarize and
integrate the evidence concerning access block and ED
overcrowding by looking at trends in hospital admis-
sions and bed availability, the contribution of access
block and ED overcrowding to patient mortality and the
quality of the studies conducted to date. Other literature
reviews have also been conducted in recent years.2,6–9

This report provides an overview of access block
studies, and explores hospital, patient or medical inter-
ventions to reduce its impact in terms of ambulance
diversion, impaired access to emergency care, compro-
mised clinical care, prolonged pain and suffering,
comorbidity and mortality associated with prolonged
ED length of stay.

Methods

Studies were appraised according to the following char-
acteristics: type of intervention to reduce access block,
quality of the study design, the level of evidence accord-
ing to National Health and Medical Research Council
(NHMRC) grades of recommendation,10 methods and
outcomes.6–9

Peer reviewed literature was sourced from Medline for
the published literature and Google for unpublished
papers and websites. Table 1 describes the methods
used for searching and selecting research papers, includ-
ing the inclusion and exclusion criteria, keyword and
MeSH terms strategy and online databases accessed.

Results

The search in Medline using the keyword ‘Access Block’
identified 47 articles and using the keyword ‘Over-
crowding’ identified 1208 articles. A second search
using keywords ‘Access Block’ or ‘Crowding’ or ‘Over-
crowding and ED’ identified 533 articles. This demon-

strates rapid growth in the published literature as
an identical Medline search published in the Medical
Journal of Australia in 2007 reported 163 articles.11 We
compiled and reviewed 220 documents including policy
reports, research papers, press releases, opinion docu-
ments (letters and editorials) and other relevant profes-
sional associations’ website information.

Decline in numbers of inpatient beds

There has been a decline of 15–30% in the number of
inpatient beds since the early 1990s across all major
hospitals in Australia.2,12–14 The last 5 years of available
data from State of Our Public Hospitals15–17 show that
the rate of available beds per 1000 population nationally
has remained steady, whereas the average number
of ED presentations and admissions per year has
increased dramatically. Public hospital admissions
increased from 3.7 million in 1998–1999 to 4.7 million in
2006–2007, an increase of 3.4% per year. The trend of
ED presentations and bed availability are summarized
in Figures 1 and 2.15–17

The number of available beds in 2006–2007 is similar
to 1998–1999, yet the number of ED presentations has
almost doubled from 3.5 to 6.7 million (see Fig. 2).15–17 It
is also important to note that the 2006, 2007 and 2008
reports present a different baseline 1998–1999 rate com-
pared with the same data reported in the 2005 report (2.9
vs 2.65 beds per 1000). Some inconsistencies may be as
a result of differences in the way weighted populations
were calculated.15,17

ED presentations

The rate of ED presentations per 1000 population in
Australia has increased from 202 in 2003–2004 to 208 in
2004–2005, 223 in 2005–2006 and to 311 in 2006–2007,
according to the State of Our Public Hospitals Reports.
This represents 1.98 million more presentations to Aus-
tralian ED in 2006–2007 compared with the 2005–2006
financial year.15–17 Bed occupancy rates in most hospi-
tals exceed 85% as a result of the increased demand and
bed shortages, a level which is considered the maximum
for efficient care and surge capacity.2,6,7,14,18–24

Increased patient mortality associated with
access block and overcrowding

Access block and overcrowding are associated with
increased patient mortality. Different authors have
estimated that there is a 20–30% excess mortality rate
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annually attributable to access block and ED over-
crowding in Australia.25–27 This equates to approxi-
mately 1500 deaths per year, which is similar to the
2006–2007 Australian road toll.28

Quality of interventions

Bagust et al.18 have suggested that interventions
to avoid or alleviate the effects of rising emergency
admissions may be grouped into four categories:
avoiding admissions, alternatives to admission, better
management of existing resources and early discharge
(see Table 2). Of the 220 papers examined in the pre-
sent study, 70% provided data from NHMRC grades
of recommendation levels of evidence A-CI-IV (See
Table 1) and 30% were opinion documents from edito-
rials, letters, policy reports, reviews, commentaries or
abstracts (Type D). Results by journal showed Medical

Journal of Australia and Annals of Emergency Medicine
had published 52 papers each; Emergency Medicine
Journal and Emergency Medicine Australasia 12 papers
each; and the Journal of Emergency Medicine had pub-
lished 5 papers.

Multifaceted, multidisciplinary and hospital inter-
ventions are believed more likely to improve health
outcomes than single-faceted and single hospital inter-
ventions.13,14 However, 89% of the evidence reported
in Table 2 derives from single hospital interven-
tions19–23,25–26,29–44,46,49–63,65,67–71 and only 11% from multi-
centre interventions.27,45,47–48,64

Summary of the evidence on access block and
ED overcrowding

Table 2 provides a summary of publications of the
evidence on access block and ED overcrowding
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interventions according to five classification groups (see
as follows), plus an additional category on descriptive
interventions on health outcomes. The table shows brief
details on each research paper including type of publi-
cation, study design, country of origin, method and out-
comes, level of evidence and effect level.

Grouping of initiatives (Table 2)

Of the 51 intervention papers included in the analysis,
14% described initiatives to avoid admission (Group 1);
14% described interventions to provide alternatives
to admission (Group 2); 51% focused on interventions
to produce better management of existing resources
(Group 3); 6% on early discharge (Group 4); and 15%
included interventions on health outcomes (Group 5).

Quality of research evidence (Table 2)

The quality of research of the 51 intervention papers
showed only 4% were randomized controlled trials
(NHMRC Grade 1); 33% were comparative studies
(NHMRC Grade 2); 65% were single hospital interven-
tions (NHMRC Grade 3); and 2% were qualitative
studies or professional opinions (NHMRC Grade 4).
Overall, 65% of the 51 intervention papers found a
positive effect; 22% a negative effect; and 13% did not
find a demonstrable effect.

Historical and prospective data show that when bed
occupancy rates are reduced towards 85%, this facili-
tates patient transfers to the wards, which in turn frees
up space in the ED to see and process new patients. This
then reduces ED length of stay,2,20,23,30 ambulance diver-
sion rate21,25 and theatre cancellations.21

Initiatives to avoid hospital admission
(Table 2, Group 1)

Successful initiatives to avoid hospital admission
include transit lounges, observation wards,19,39 and mul-
tidisciplinary interventions13,29 including reducing
overall hospital occupancy,30 additional ED staff31 and
rescheduling of some services. However, ED expansion
alone does not have a demonstrable effect on indicators
of access block such as hospital diversion and length of
stay.32 Some hospitals have reduced ED length of stay
(another surrogate of access block) using strategies such
as increasing working hours, and employing care coor-
dinators, community nurses, ED nurses or additional
medical officers at night.12,22,31,52–54,65,72–74,76

Alternatives to hospital admission
(Table 2, Group 2)

Initiatives to avoid admission such as transit lounges13

and multifaceted interventions such as short stay
wards,62 and holding or transit bays74 have been com-
bined with alternatives to admission such as fast
track.,34,40,69,75 ambulance diversion,50 risk screening
tools54 and mental health triage.59 Nurse-initiated X-ray
radiograph improves patient satisfaction.74,77–78 Mental
health patients benefit from the co-location of psychiat-
ric emergency services within the ED. This improves
clinical care for patients and the ED and reduces access
block.37,79–81

Better management of existing resources
(Table 2, Group 3)

The majority of evidence compiled in our study relates
to strategies to manage existing resources. Of these
interventions, 62% were found to have a positive
effect.21,22,43,48,49,51–54,56,57,59,60,62,63,65,69,74,75 A good example of
these is the systems approach used by the Victorian
Health Department.82–88 They used bed management
processes to disseminate learning practices across the
entire health system that included 11 metropolitan hos-
pitals. Active bed management has also been used in the
UK to improve service delivery.87–88

Another strategy to improve management of existing
resources is a systematic hospital restructure such as
that conducted in Canada in 20 hospitals between 1991
and 2000. The impact of incremental reductions in hos-
pital resources was magnified as maximum operating
capacity was approached.48

Bedside ED registration has been developed as a
strategy for improving patient flow. This process con-
sists of registering ED patients in the clinical care area
to reduce registration delays and allow earlier clinical
evaluation. This may reduce total ED time (a surrogate
of access block), but was not sustainable at the end of
one year as a single intervention.63

The ageing population is popularly believed to have
placed an extra burden on ED hospitals. A recent study
by Gray et al.89 demonstrated that although the Austra-
lian aged population increased by 18% between 1993
and 2002 against a total population growth of 10%, the
proportion of hospital beds occupied by older patients
remained stable at 47%. The authors concluded that
ageing of the Australian population by itself was not
associated with an increase in the proportion of hospital
beds used by older patients.
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Access to GP services within a hospital has shown
mixed efficacy. It proved unsuccessful in some hospitals
in Australia62 and New Zealand,90 yet was shown to be
effective in the Netherlands.35,41 More research needs to
be done to establish whether other as yet unrecognized
factors have a counter-effect. An after-hours GP service
located within an ED in South Australia was unsuccess-
ful in reducing access block as a result of low numbers
of patients being referred to the service.62

Han et al.32 demonstrated that individual initiatives
such as expanding the ED capacity from 24 to 54 beds
in isolation, without addressing other bottlenecks in the
hospital are ineffective and insufficient to produce sig-
nificant change in ambulance diversion rate or the pro-
portion of patients who left without being seen (did not
wait: DNW).

Policies to reduce or control overcrowding considered
associated with 79% of access block patients in Canada,
are perceived by ED directors to be largely ineffective.91

Thus in the UK, policies such as early hospital dis-
charge have had unintended consequences, such as the
creation of incomplete episodes of care resulting in
increased readmissions.66 In addition, telephone advice
services fail to decrease the number of presentations to
ED, may lead to inappropriate presentations and or
incorrect advice to stay at home.42

Discussion

Access block has been likened to an illness, with known
morbidity and mortality rates.11 Indeed, if access block
was considered an incurable disease, we would be
forced to treat only some of the symptoms and the
fundamental condition would remain unaffected.
Table 2 demonstrates that some interventions are able
to avoid admission of some patients,19,29–33,39 or provide
alternatives to admission,34–37,40–42 or improve manage-
ment of existing resources,20–22,43–65 or have been success-
ful in treating some key defined outcomes.68–71 However,
as long as the fundamental causes remain, the symp-
toms of access block sooner or later re-emerge.

A reduction in the number of hospital beds and
increased occupancy rates above the recommended
85% in the name of operational efficiency has clearly
had a negative effect, as the demand for hospital beds
exceeds supply.2,92 Burns et al.20 were successful in
reducing admission rates but this improvement was
jeopardized by excessive closure of medical beds, in
response to the additional bed capacity need, causing
hospital occupancy rate to exceed the optimum 85%

level. Hammett and Robinson65 in Sydney demonstrated
dramatic improvements as a result of multifaceted inter-
ventions in 2001, but occupancy rates in that hospital
remained in excess of 90%.

People most affected by access block and overcrowd-
ing are those who require unplanned admissions to hos-
pital because of their medical condition.2,6–8,11 The
reasons for some patient groups being more affected by
access block are multifactorial and complex. Studies on
access block and ED overcrowding that demonstrate an
associated negative effect include deleterious effects on
trauma patients with pneumonia,44 delays in transfer to
ICU,45 delays in pain treatment,46,55 increased numbers of
patients who did not wait for treatment,58,70 AE23 and
increased mortality.25–27,71

Cooke et al.6 in the UK in 2004 indicated that although
most evidence focuses on the magnitude and causes of
delay in ED, there is little information on innovations
and research in the areas of bed management, innova-
tions to reduce delayed discharges, working practices
and workforce numbers. We have found that there are
no consistent outcome measures and definitions making
it difficult to compare or combine study results, and
assess their external validity.6

The majority of the evidence on interventions that
work comes from single hospitals rather than multi-
centre interventions. More multilevel studies are needed
to improve access block instead of retrospective or
observational/descriptive studies. Thus for instance,
the reduction of low acuity attendances to ED is not
effective in reducing access block and should be
discarded.2,6,93–99

Studies described in Table 2 found some interven-
tion effects to be partially successful or of short-term
impact relating to clinical bed closures. As indicated
in Figures 1 and 2, the rates of available beds at the
national level have remained at the same level between
2.5 and 2.6 public acute beds per 1000 population
since 2002, which ranks at the bottom of the Organi-
sation for Economic Cooperation and Development
(OECD) spectrum. This is compared with 1998 levels
when the bed capacity was 3.2 beds per 1000 popula-
tion, more in line with the OECD average of 4 beds per
1000 population. The level of bed capacity therefore
needs to increase to match present and future
demand. A major barrier to future initiatives is the
absence of an integrated national bed strategy. The
American College of Emergency Physicians have
stated ‘Only when all stakeholders agree that the
problem is systemic and hospital-wide can solutions be
implemented.’94
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We have found support for the Australian Medical
Association recommendation of developing adequate
number of beds to meet the needs of the population, in
addition to adequate mental health and transitional care
beds and the need for robust, long-term data collection
and analysis systems.1

Finally, the complexity of the problem of access block
and overcrowding is such that there are no single
studies large enough to cover all the factors associated
with the problem, nor are there ever likely to be.100

Funding complex interventions on a short-term basis is
short-sighted, inefficient and expensive to run and
maintain.

ED research and funding

We believe that the NHMRC and the Federal Govern-
ment should provide long-term funding to support
skilled persons emerging from short-term grants to
assist in dealing with the problem. ED Research Grants
should be developed with special emphasis on complex
interventions to address access block and overcrowd-
ing. Therefore, infrastructure for ED research funding
across hospitals needs to be developed. ED researchers
need to create extensive networks, set up large multi-
site studies, and be able to conduct and coordinate long-
term longitudinal, collaborative data-linkage studies at
a national level with all key stakeholders. Many agree
that there is a need for a national focus and strong
leadership to deal with the problem of access block and
overcrowding from all levels of government, academia
and professional organizations.

Conclusion

There are limited numbers of multicentre interventional
studies targeting access block. In addition, most inter-
ventions to date discussed in this report have been
aimed at different surrogate markers of access block,
but few studies have focussed on addressing access
block directly. Carefully drafted systematic research
projects must be developed in the future, led by ED
researchers and aimed at a multilevel, multifaceted
‘whole of hospital’ approach to the problem of access
block and ED overcrowding.101
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