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Emergency department overcrowding: dying to get in?

George Braitberg

Initiatives to prevent access block should be aimed at long-term structural changes to bed availability
to meet the needs of a complex and ageing population; current management practices are creating
a growing mismatch between supply and demand

Australian Council on Healthcare Standards have defined
access block for emergency patients as the percentage of all
patients admitted, transferred or dying in the emergency department
(ED) where their total ED time exceeds 8 hours.! Simply put, access
block is the absence of flow at a system level, not just the ED. In
United States literature, access block is referred to as “overcrowding”.

T he Australasian College for Emergency Medicine and the

How does flow stop?

In Australia, the total number of acute hospital beds has decreased
over the past two decades, with a 14% decrease in the number of
public hospital beds between 1992 and 2002.** In the US, the
number of medical and surgical beds declined by 18% from 1994 to
1999, while ED attendances increased by 15%.* During this time,
there have been concomitant decreases in inpatient length of stay
and more day procedures and day admissions.” However, in the
United Kingdom, after a period of decline, the number of multiday
admissions per 1000 residents increased in 2002 and 2003. This
was thought to be the result of postponed demand related to
illnesses for which there were waiting lists, and to the increasing
burden of chronic disease. In 2003, 30% of the multiday admissions
could be attributed to just 20 International classification of diseases,
ninth revision (ICD-9) diagnoses, and a third of these were attribut-
able to chronic heart disease.®

Capacity

Capacity decisions in hospitals are generally made without the help
of quantitative model-based analyses.” Hospital managers have been
stimulated to reduce the number of beds and increase the occu-
pancy rates to improve operational efficiency. Modelling is usually
based on average bed occupancy. However, this model is not capable
of describing the complexity and dynamics of the patient flow. This
is known as the flaw of averages.

A formula has been described that can be applied to almost every
queuing system.® It shows the relation between the expected
number of patients in the system, EB(0), the average length of stay
(W, and the unscheduled need, described by the Poisson process, A:

EB(1) =Ap

For example, at an intensive care unit (ICU), five patients arrive
per day on average. The average length of stay is 6 days. The
parameters of this queuing system are: A=5 and p=6. Using the
above formula, the expected number of patients at the ICU is 30. If
management decides to size the unit on this average bed number,
operational problems will occur on a regular basis. The probability
(P) that more than 30 beds are occupied at any time is easily
calculated according to the formula:

Pi=e™(Ow'i!

where e =expotential and i=the number of beds occupied. In this
example, Pi=0.45 (ie, need will exceed capacity 45% of the time).’

It has been shown that a high degree of reserve capacity (up to
30%) is required to avoid high rates of surgery cancellations because
of unavailable beds downstream.'® However, most health policy
experts believe that a 15% capacity buffer is adequate, and an acute
hospital can expect regular bed shortages and periodic bed crises if
average bed occupancy rises to 90% or more. !t

Ageing population

It is projected that between 1996 and 2016, the general population
in Australia will increase by 21% or 3.1 million, the number of
people over the age of 65 years will increase by 59% or 1.3 million,
and those over the age of 80 years will increase by 76% or
368000." The effect of the ageing population on access block is
twofold. As noted earlier, there is already a relative decrease in access
to residential care beds in the community, especially beds designated
for high-dependency patients, in the face of a significant growth in
the number of people seeking placement.'>!* It has been shown
that incidence rates of institutional aged care double for each 5-year
interval from the age of 60 years.'” The general effect of illness and
ageing must also be considered. In one study, undertaken between
1990 and 2004, while there was a 54% increase in the total number
of ED patients, there was a disproportionate increase of 198% in the
number of patients aged over 70 years, including a 671% increase in
the number of those aged over 90 years. The time taken to manage
patients increased with age, with older patients (aged over 70 years)
being 4.9 times more likely to require admission to hospital than
younger patients (aged 30 years or less), and older patients’ average
length of stay was 6.9 times longer. There were 3.3 times more
younger patients than older patients, but older patients occupied 9.8
times more ED bed-days.*®

Preventing avoidable hospitalisations

In response to unprecedented and sustained increases in demand for
health care services that were placing significant pressures on
hospitals, the Victorian Government committed $582 million as an
initial investment over 4 years from 2001-02 to 2004-05 to
implement the Hospital Demand Management Strategy. Of this
allocation, $150 million was invested to develop new approaches to
caring for patients known to have a high risk of deterioration in their
health, and thus preventing avoidable hospital use in the future.
These new approaches to patient care were developed, implemented
and evaluated through a program called the Hospital Admission
Risk Program (HARP). Many patients with complex and chronic
illnesses were treated as hospital outpatients or in the community.
These programs have shown good initial outcomes with HARP
patients experiencing 35% fewer ED attendances and 52% fewer ED
admissions, and 41% fewer days in hospital.17 There are, however,
some emerging data that question the sustainability of the early gains
of these programs, in the face of age and worsening disease.'®
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The federal-state divide

In Australia, health care is funded by both federal and state
governments. Public hospital funding is largely provided by the
state, and primary and subacute care is funded by the federal
government. Aged care provides a good example. The federal
government has responsibility for residential aged care. In the
absence of adequate residential capacity for the aged, patients are
inappropriately accommodated in public hospitals. Solving this
problem will require a combined approach to stop the “buck
passing” between the federal and state governments.

Outcomes

Access block is not an inconvenience. It is not a problem of EDs.
Access block is an illness, and not a benign illness. It has a morbidity
and mortality rate and a growing literature about it. A search in
MEDLINE (1950 to Week 2 of October 2007) using the keywords
access block, crowding and overcrowding identified 163 articles. This
Journal alone has published 26 articles in recent years.

We know that access block causes ambulance diversion,?® inde-
pendently predicts increased inpatient length of stay*!?* and
increases patient mortality*>** One study reported 43% more
deaths in an overcrowded cohort compared with a non-over-
crowded cohort of ED patients, with the effect more profound in the
older population. Another showed a linear relationship (R*=0.95)
between the degree of overcrowding and 7-day mortality.** There is
a high correlation between overcrowding and patients who leave an
ED without treatment. Another report showed a 0.665 correlation
between increasing overcrowding and the rate of patients who left
before being treated.*> While most of these patients are not in the
high-acuity triage categories, tragic consequences can nevertheless
arise. In the case of one patient who died of infective endocarditis
after being discharged from an ED, the coroner concluded that “it
has to be recognised that as a matter of common sense, in an
environment of severe overcrowding the potential for error on the
part of medical practitioners, especially in a setting where a decision
has to be made as to whether a patient should be discharged or not,
will inevitably exist”.2°

A previous editorial in this Journal proposes two solutions —
reduce hospital demand and optimise bed capacity*’ T would
propose that we acknowledge the limitations of the first strategy as
our population ages and requires increasing community support. As
shown earlier, bed capacity needs to be able to meet surge require-
ments and not the average need. While ED and inpatient reforms
have and will deliver some gains, the problem we now face is bed
stock. ED overcrowding is not caused by patients in low-acuity
triage categories who present to the ED and are able to be quickly
discharged. These patients are dealt with through a variety of
“streaming” processes (eg “fast track” or “likely discharge” models of
care). It is patients who need hospital admission who drive the
system into ED cubicle block and overcrowding.

Author details

George Braitberg, FACEM, FACMT, DipEpiBiostats, Professor, Director
and Medical Toxicologist

Department of Emergency Medicine, Southern Health, Melbourne, VIC.
Correspondence: george.braitberg@southernhealth.org.au

References

1 Australasian College for Emergency Medicine. Access block and overcrowding
in emergency departments. Melbourne: ACEM, 2004. http://
www.acem.org.au/media/Access_Block1.pdf (accessed Nov 2007).

2 Cameron PA, Campbell DA. Access block: problems and progress [editoriall.
Med J Aust 2003; 178: 99-100.

3 Australian Government Department of Health and Ageing. Department of
Health and Ageing factbook 2006. Chapter 7: international comparisons.
Hospital beds. http://www.health.gov.au/internet/wecms/publishing.nsf/Con-
tent/Factbook2006-1~factbook2006-ch7-introduction~chapter7-sect-10
(accessed Oct 2007).

4 Brewster LR, Rudell LS, Lesser CS. Emergency room diversions: a symptom of
hospitals under stress. Washington, DC: Center for Studying Health System
Change, 2001. (Issue brief no. 38.) http://www.hschange.com/CONTENT/312/
312.pdf (accessed Nov 2007).

5 Victorian Government. Directions for your health system. Metropolitan Health
Strategy. Melbourne: Victorian Government, 2003. http://
www.health.vic.gov.au/metrohealthstrategy/summary.pdf (accessed Oct 2007).

6 The Netherlands Board for Healthcare Institutions. Basic curative care:
demand, supply and infrastructure. Utrecht: NBHI, 2005. (Report no. 585.) http://
www.bouwcollege.nl/Pdf/CBZ%20Website/English/Summaries/Hospitals/
english_585.pdf (accessed Oct 2007).

7 Laffel G, Blumenthal D. The case for using industrial quality management
science in health care organizations. JAMA 1989; 262: 2869-2873.

8 Little JDC. A proof of the queueing formula L=I' W. Oper Res 1961; 9: 383-387.

9 de Bruin AM, van Rossum AC, Visser MC, Koole GM. Modeling the emergency
cardiac in-patient flow: an application of queuing theory. Health Care Manag
Sci 2007; 10: 125-137.

10 Gallivan S, Utley M, Treasure T, Valencia O. Booked inpatient admissions and
hospital capacity: mathematical modelling study. BMJ 2002; 324: 280-282.

11 Bagust A, Place M, Posnett J. Dynamics of bed use in accommodating
emergency admissions: stochastic simulation model. BMJ 1999; 319: 155-158.

12 Gibson D, Benham C, Racic L, editors. Older Australia at a glance. Canberra:
Australian Institute of Health and Welfare, 1999. (Cat. No. AGE 12)) http://
www.aihw.gov.au/publications/welfare/oag02/0ag02.pdf (accessed Nov 2007).

13 Clare J, De Bellis A, Jarrett D. Planning aged care in Australia: a review and
critique of the reforms 1975-96. Collegian 1997; 4: 22-29.

14 Flicker L. Health care for older people in residential care — who cares? Med J
Aust 2000; 173: 77-79.

15 Wang JJ, Mitchell P, Smith W, et al. Incidence of nursing home placement in a
defined community. Med J Aust 2001; 174: 271-275.

16 George G, Jell C, Todd BS. Effect of population ageing on emergency
department speed and efficiency: a historical perspective from a district
general hospital in the UK. Emerg Med J 2006; 23: 379-383.

17 Victorian Government. Improving care. Hospital Admission Risk Program.
Public report. Melbourne: Victorian Government, 2006. http://
www.health.vic.gov.au/harp-cdm/improvingcare.pdf (accessed Oct 2007).

18 Plochg T, Delnoij DM, Hoogedoorn NP, Klazinga NS. Collaborating while
competing? The sustainability of community-based integrated care initiatives
through a health partnership. BMC Health Serv Res 2006; 6: 37.

19 Reid MA. Reform of the Australian Health Care Agreements: progress or
political ploy? Med J Aust 2002; 177: 310-312.

20 Fatovich DM, Nagree Y, Sprivulis P. Access block causes emergency depart-
ment overcrowding and ambulance diversion in Perth, Western Australia.
Emerg Med J 2005; 22: 351-354.

21 Liew D, Liew D, Kennedy MP. Emergency department length of stay independ-
ently predicts excess inpatient length of stay. Med J Aust 2003; 179: 524-526.

22 Richardson DB. The access-block effect: relationship between delay to reach-
ing an inpatient bed and inpatient length of stay. Med J Aust 2002; 177: 492-
495.

23 Richardson DB. Increase in patient mortality at 10 days associated with
emergency department overcrowding. Med J Aust 2006; 184: 213-216.

24 Sprivulis PC, Da Silva JA, Jacobs IG, et al. The association between hospital
overcrowding and mortality among patients admitted via Western Australian
emergency departments. Med J Aust 2006; 184: 208-212.

25 Weiss S, Emst A, Derlet R, et al. Relationship between the National ED
Overcrowding Scale and the number of patients who leave without being seen
in an academic ED. Am J Emerg Med 2005; 23: 288-294.

26 Schapel AE, State Coroner. South Australian Coroners Court. Finding of
inquest of Virginia Vassallo. Inquest No. 28/2002 (2841/2000). http://
www.courts.sa.gov.au/courts/coroner/findings/findings_2003/vassallo.find-
ing.htm (accessed Oct 2007).

27 Cameron PA. Hospital overcrowding: a threat to patient safety [editorial]? Med
J Aust 2006; 184: 203-204. a

MJA o Volume 187 Number 11/12 e 3/17 December 2007 625



	How does flow stop?
	Capacity
	Ageing population
	Preventing avoidable hospitalisations
	The federal-state divide
	Outcomes
	Author details
	References

