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ABSTRACT
This editorial highlights three studies that collectively offer a roadmap towards system-level improvement in access, flow and 
quality of care. These studies used linked data from several Queensland hospitals and explored emergency department (ED)–hos-
pital capacity associations with ambulance, ED and hospital dysfunction. One study found ED occupancy was strongly associated 
with ambulance dysfunction (ramping, response times). The second study associated hospital occupancy with ED dysfunction. 
Larger hospitals with occupancies above 85%–90% became dysregulated with rapid overcrowding. The modelling study in three 
tertiary hospitals reported that reduced admissions (ED or elective procedures), improved discharges (earlier, quicker commu-
nity discharge, home care) and flexible bed use (any ward, over-census) improved flow. Diverting general practice–type attend-
ances and weekend surgery seemed ineffective. Rapid, adequate flexible admitting capacity seems important for safe, efficient 
hospital–ED care and ambulance function.
JEL Classification: Emergency medicine, Health services administration

1   |   Introduction

The use of rich administrative data is essential to understand sys-
tem dynamics and problems. This issue of the Medical Journal 
of Australia includes three linked articles [1–3] that require 
intensive reading and are an important analysis of interlinked 
issues determining access to emergency department (ED) care. 
Administrators, policymakers and clinicians will hopefully see 
a story of the probable causation of the severe healthcare dys-
function seen daily in acute hospitals, potential solutions and, 
importantly, some unhelpful solutions.

Yoon and colleagues [1] and Riahi and colleagues [2] found im-
portant associations, and likely causation of pre-hospital, ED 
and hospital dysfunction associated with excessive bed occu-
pancy. They linked over 3 million ED attendances at 25 acute 
Queensland hospitals providing a large dataset to explore asso-
ciations between ambulance delays, ED flow and hospital occu-
pancy. They explored whether effects were universal across sites 
and by hospital size [1, 2].

Hassanzadeh and colleagues used discrete event modelling 
within three tertiary hospitals to assess potential solutions. 
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Their findings highlight major interdependencies within acute 
care systems, and the need for monitoring capacity, perfor-
mance and interventions across the whole system [3].

2   |   Key Findings

Yoon and colleagues [1] found strong associations between ED 
access block (i.e., admitted patients in ED > 8 h), patient off-
stretcher time (POST; interchangeable with ramping) and am-
bulance response time. Ramping was strongly associated with 
ED length of stay. It is possible, albeit difficult, to argue that 
increased ramping drives access block and ED length of stay. 
However, access block and ED length of stay increased longi-
tudinally whether patients were ramped or not. More feasibly, 
delayed ED egress reduces cubicle access, driving ramping. 
Similarly, how would worse ambulance response time cause 
ramping (by what mechanism?), but ramped ambulances un-
available to respond clearly can increase ambulance response 
times? Overall, the findings from Yoon et  al. strongly suggest 
that delayed ED egress drives ambulance ramping, which de-
grades ambulance response time.

Riahi and colleagues [2] explored relationships between hos-
pital occupancy (hospital capacity marker) and hospital–ED 
function, measured by 4-h compliance, access block and ED 
length of stay. Bed occupancy highly correlated with ED func-
tion, although it plateaued at high occupancies (e.g., 90%–95%). 
This plateau was probably from small hospitals that routinely 
operated at over 100% occupancy, indicating substantial flexible 
capacity. Hospitals seemingly have specific occupancies beyond 
which managing inflow is rapidly lost with increasing crowd-
ing. In medium to large hospitals, the choke point was 87%–90% 
(medium, marginally higher), but it was over 100% in smaller 
hospitals [2].

Previous modelling suggests that larger hospitals manage high 
occupancies better (from internal flexibility) [4, 5]. However, the 
small hospital occupancies (e.g., 120%–130%) suggest substan-
tial rapid additional capacity (above base) when choking occurs, 
which seems unavailable to larger hospitals [2]. Perhaps, rather 
than trying to stay at specific occupancies, which is operation-
ally difficult due to hospitals' different capacities, flexible capac-
ity should be available in all hospitals [4].

Overfilled hospitals disrupt flow in many areas, such as intensive 
care units, operating theatres and elective admissions, for exam-
ple, with queues extending throughout the hospital. However, 
the ED is particularly vulnerable when there is no flexibility 
elsewhere. Overcrowded hospitals result in ED patients being 
ramped, delayed or seen in waiting rooms or corridors, with 
admitted patients being placed in outlier wards, non-clinical 
spaces or ED short-stay [4]. Crowding delays healthcare provi-
sion, reduces access to ward expertise and increases patient bed 
moves, complexity, hospital-length of stay and adverse events 
(including mortality) [6]. Delayed care, with ED wait times over 
12 h being now common, affects mostly patients who are older, 
frail, psychiatrically unwell, and disadvantaged [7, 8].

These studies were done before and during the COVID-19 pan-
demic, and found that performance was already deteriorating, 

before accelerating during the pandemic [2]. The true post–
COVID-19 period (2024–2025), when COVID-19 became en-
demic, saw continued poor performance, suggesting ongoing 
dysfunction [9]. National data suggest we are seeing older, sicker 
patients, probably with delayed care, in systems that lost func-
tional capacity [10]. Hassanzadeh and colleagues [3] explore 
potential interventions to improve hospital capacity and ED 
flow using discrete event simulation modelling of three tertiary 
hospitals datasets. First, the authors modelled reduced ED or 
elective admissions into hospitals. Reducing ED admissions im-
proves performance but is difficult to implement. Community 
programmes show little sustainable success in reducing ED at-
tendances [11]. Reducing elective admissions occurs during cri-
ses, and naturally over weekends, creating capacity—weekends 
are normally better than weekdays with better ED flow and less 
ramping—but delays appropriate care, which, if prolonged, may 
return patients to EDs and hospitals [2].

Reducing general practice-type patients in the ED made no dif-
ference to ED–ambulance performance, which will not surprise 
emergency physicians, who understand that ED dysfunction is 
associated with cubicles being occupied by delayed admissions 
and not by waiting-room patients awaiting discharge [12].

Second, Hassanzadeh and colleagues [3] assessed whether ear-
lier ward discharges increase ED admitting capacity. Although 
this increase in capacity provides temporary relief, it cannot 
manage growing admissions over time and, in my experience, 
is difficult to maintain.

Using all available beds, that is, outlying to any acute bed or 
over-census space (e.g., corridors, utility), creates capacity, yet 
substantial concerns exist, including the need for careful patient 
selection, frequent bed moves, prolonged ‘safari’ ward rounds, 
inexpert care on non-specialty wards, and increased complaints 
and media reports [13, 14]. When hospitals are routinely over ca-
pacity, this state becomes normalised, along with its problems, 
but with minimal flexible capacity. Strategies that create capac-
ity seemingly work, which suggests that adding true capacity, 
such as new beds, would improve flow, flexibility and provide 
better patient care. Fourth, the authors found that the strategy 
of performing weekend elective procedures provided negligible 
benefits.

Last, early discharge of patients who completed care but were 
awaiting placement (i.e., true capacity increase) strongly im-
proved flow. This finding is important, as 5%–10% of acute beds 
are now occupied by patients who would be better supported in 
other environments, such as aged-care facilities, disability ser-
vices and home supported services [15].

3   |   Conclusion

These three articles on access to acute care strongly suggest that 
exit blocks throughout our hospital (and community) systems 
create access delays for ED and ambulance patients and, proba-
bly, other hospital patients. The authors report the importance of 
flexible appropriate capacity throughout our healthcare system. 
Some suggested solutions, such as diverting general practice-
type patients, have negligible effects. Short-term gains can come 
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from earlier discharges and flexible bed use, but these measures 
cannot provide long-term capacity for ageing, comorbid popula-
tions. All these linked barriers require capacity increases. This 
may come from federal and/or state reforms providing more 
aged or supported home care quicker, and from hospital in the 
home and community support programmes. However, in my 
opinion, capacity growth with new hospital beds must be con-
sidered to provide flexibility across acute hospitals throughout 
the year. It is not a failure if beds are sometimes empty, or wards 
open and staffing increases occur seasonally. It would instead 
signal a mature, sensible, safer, caring, clinically appropriate 
and efficient system, which stops routinely denying or delaying 
care to our most vulnerable patients.

Author Contributions

David Mountain: writing (original draft); writing (review and editing).

Funding

The author has nothing to report.

Disclosure

Commissioned, externally peer reviewed.

Conflicts of Interest

The author declares no conflicts of interest.

Data Availability Statement

This article includes no original data.

References

1. H. J. Yoon, J. Boyle, I. Diouf, et  al., “The Association Between Ac-
cess Block and Ambulance Ramping, and the Impact of COVID-19: A 
Retrospective Observational Cohort Study of 25 Queensland Hospitals,” 
Medical Journal of Australia 224, no. 2 (2026): e70141.

2. V. Riahi, J. Boyle, H. J. Yoon, et  al., “The Impact of Hospital Bed 
Occupancy on Patient Flow and Emergency Department Access: A 
25-Hospital Cohort Study,” Medical Journal of Australia 224, no. 2 
(2026): e70143.

3. H. Hassanzadeh, J. Boyle, V. Riahi, et  al., “Strategies for Reduc-
ing Access Block and Waiting Time for Patients Seeking Emergency 
Hospital Care: Results of a Ward-Level Discrete Event Simulation at 
Queensland's Largest Public Hospitals,” Medical Journal of Australia 
224, no. 2 (2026): e70142.

4. R. P. Jones, “A New Approach for Understanding International Hos-
pital Bed Numbers and Application to Local Area Bed Demand and Ca-
pacity Planning,” International Journal of Environmental Research and 
Public Health 21, no. 8 (2024): 1035.

5. P. J. Phillip, R. Mullner, and S. Andes, “Toward a Better Understand-
ing of Hospital Occupancy Rates,” Health Care Financing Review 5, no. 
4 (1984): 53–61.

6. C. Morley, M. Unwin, G. M. Peterson, J. Stankovich, and L. Kinsman, 
“Emergency Department Crowding: A Systematic Review of Causes, 
Consequences and Solutions,” PLoS One 13, no. 8 (2018): e0203316.

7. N. Sifnugel, M. M. Jeffery, E. F. L. Grogan, et  al., “Stranded in the 
Emergency Department: An Analysis of Boarding Trends in Older 
Adults in the United States,” Health Affairs Scholar 3, no. 10 (2025): 
qxaf187.

8. A. Sweeny, G. Keijzers, J. O'Dwyer, N. C. Stapelberg, and J. Crilly, 
“Patients With Mental Health Conditions in the Emergency Depart-
ment: Why So Long a Wait?,” Emergency Medicine Australasia 32, no. 
6 (2020): 986–995.

9. Australian Institute of Health and Welfare, “Emergency Department 
Care – Hospitals,” 2025, accessed December 1, 2025, https://​www.​aihw.​
gov.​au/​hospi​tals/​topics/​emerg​ency-​depar​tments.

10. A. Lim, “Emergency Department Presentations Are Increasing in 
Acuity in the State of Victoria, Australia—Statewide Hierarchical Re-
gression Model for 2018–2024,” Emergency Medicine Australasia 37, no. 
4 (2025): e70113.

11. E. E. Johnson, B. Searle, K. Lazo Green, et  al., “Interventions to 
Prevent Hospital Admissions in Long-Term Care Facilities: A Rapid Re-
view of Economic Evidence,” Journal of the American Medical Directors 
Association 25, no. 8 (2024): 105034.

12. Y. Nagree, V. J. Camarda, D. M. Fatovich, et al., “Quantifying the 
Proportion of General Practice and Low-Acuity Patients in the Emer-
gency Department,” Medical Journal of Australia 198, no. 11 (2013): 
612–615, accessed December 3, 2025, https://​www.​mja.​com.​au/​journ​
al/​2013/​198/​11/​quant​ifyin​g-​propo​rtion​-​gener​al-​pract​ice-​and-​low-​acuit​
y-​patie​nts-​emerg​ency.

13. M. La Regina, F. Guarneri, E. Romano, et  al., “What Quality and 
Safety of Care for Patients Admitted to Clinically Inappropriate Wards: 
A Systematic Review,” Journal of General Internal Medicine 34, no. 7 
(2019): 1314–1321.

14. The West Australian, “Urgent Plea to Let Perth Grandfather ‘Die 
With Dignity’,” 2025, accessed February 12, 2025, https://​thewe​st.​com.​
au/​polit​ics/​state​-​polit​ics/​hospi​tal-​capac​ity-​dire-​as-​termi​nal-​cance​r-​
patie​nt-​left-​lying​-​in-​corri​dor-​for-​two-​days-​c-​18932730.

15. S. Duckett, The Growth and Drivers of Australian Public Hospital 
Costs and Prices [Internet] (Board of Treasurers (Australia), 2025), ac-
cessed December 4, 2025, https://​apo.​org.​au/​node/​332417.

 13265377, 2026, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.5694/m

ja2.70148 by L
aura T

eruel - N
ational H

ealth A
nd M

edical R
esearch C

ouncil , W
iley O

nline L
ibrary on [01/03/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.aihw.gov.au/hospitals/topics/emergency-departments
https://www.aihw.gov.au/hospitals/topics/emergency-departments
https://www.mja.com.au/journal/2013/198/11/quantifying-proportion-general-practice-and-low-acuity-patients-emergency
https://www.mja.com.au/journal/2013/198/11/quantifying-proportion-general-practice-and-low-acuity-patients-emergency
https://www.mja.com.au/journal/2013/198/11/quantifying-proportion-general-practice-and-low-acuity-patients-emergency
https://thewest.com.au/politics/state-politics/hospital-capacity-dire-as-terminal-cancer-patient-left-lying-in-corridor-for-two-days-c-18932730
https://thewest.com.au/politics/state-politics/hospital-capacity-dire-as-terminal-cancer-patient-left-lying-in-corridor-for-two-days-c-18932730
https://thewest.com.au/politics/state-politics/hospital-capacity-dire-as-terminal-cancer-patient-left-lying-in-corridor-for-two-days-c-18932730
https://apo.org.au/node/332417

	Associations Between Hospital Occupancy, Emergency Department Function and Ambulance Delays, With Modelled Mitigation Strategies: Evidence From Acute Queensland Hospitals
	ABSTRACT
	1   |   Introduction
	2   |   Key Findings
	3   |   Conclusion
	Author Contributions
	Funding
	Disclosure
	Conflicts of Interest
	Data Availability Statement
	References


