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What is ED Overcrowding?









Where I work…….





I shall not today attempt further to define the kinds 
of material I understand to be embraced within 

that  shorthand description ["hard-core 
pornography"]; and perhaps I could never 

succeed in intelligibly doing so.

But I know it when I see it, and the 
motion picture involved in this case is not that. 

“

”



The definition

“a situation in which the demand for 
emergency services exceeds the ability to 
provide quality care within a reasonable time”

Canadian Association of Emergency Physicians and National Emergency 

Nurses Affiliation. Joint position statement on emergency department 

overcrowding. CJEM. 2001;3:82-4.





Crowding Index
Real-time Emergency Analysis of Demand Indicators 

(READI)
• DV = (BR + PR) X AR Reeder et al. Acad Emerg Med. 2001;8:1070-1074.

Emergency Department Work Index(EDWIN)
• ∑ niti/(Na X (Bt – Pboard) Bernstein et al. Acad Emerg Med. 2003;10:938-942.

National Emergency Department Overcrowding Scale 
(NEDOCS)
• (Pbed/Bt) X 85.8 + (Padmit/Bh) X 600 + Wtime X 5.64 + Atime X 0.93 + 

Rn X13.4 – 20 

Weiss et al. Acad Emerg Med. 2004;11:38-50.

Work Score
• 3.23 X Pwait/Bt + 0.097 X ∑ niti/Nn + 10.92 X Pboard/Bt

Epstein et al. Acad Emerg Med. 2006;13:421-426.



Hoot et al. Ann Emerg Med 2007;49:747-55.



Why is it happening?



Kellermann AL. Crisis in the emergency department. NEJM 
2006;355(13):1300-3.
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JE Kim et al.  Predicting the number of emergency patients in 
2020. Presented at ACEM 2009, Busan.



David Sasaki. But What about shrinking cities? – adopted from 
http://www.80plus1.org/blog/but-what-about-shrinking-cities
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Asplin et al. A conceptual model of emergency department 
crowding. Ann Emerg Med 2003;42:173-80.



Input factors
 Non urgent visits

• “Primary Care and Public Emergency Department Overcrowding”

Am J Public Health 1993;83:372-8.

 Frequent flyers

• “The heavies repeat users of an inner city emergency 
department are not general practice patients”

Emerg Med 2003;15:322-9.

 “Influenza season”

• “Community influenza outbreaks and emergency department 
ambulance diversion”

Ann Emerg Med 2004;44:61-7.



Grumbach et al. Am J Public Health 1993;83:372-8.
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 3

Dent et al. Emerg Med 2003;15:322-9.
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Shull et al. Ann 
Emerg Med 

2004;44:61-7.



Throughput factors

Lambe et al. Ann Emerg Med. 2003;41:35-44.



Output factors
 Inpatient boarding

• “Access block causes emergency department overcrowding and 
ambulance diversion in Perth, Western Australia”

Emerg Med J. 2005;22:351-4.

 Hospital bed shortages

• “Emergency department overcrowding following systematic 
hospital restructuring- trends at twenty hospitals over ten years”

Acad Emerg Med. 2001;8:1037-43.

• “The effect of hospital occupancy on emergency department 
length of stay and patient disposition”

Acad Emerg Med. 2003;10:127-33.
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Schull et al. Acad Emerg Med. 2001;8:1037-43.



Froster et al. Acad Emerg Med. 2003;10:127-33.



Why is it so bad?



It surely looks bad enough!



Adverse effects of Overcrowding

 Increase in mortality
• “Increase in mortality at 10 days associated with 

emergency department overcrowding”
Med J Aust. 2006;183:21-6.

• “Emergency department overcrowding effects on the 
survival of pediatric patients”

Decrease in Treatment quality
• “Emergency department crowding and thrombolysis

delays in acute myocardial infarction”
Ann Emerg Med. 2004;44:577-85.
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Schull et al. Ann Emerg Med. 2004;44:577-85



Adverse effects on EMS

Ambulance diversion
• “Staffing, Capacity, and Ambulance Diversion on 

Emergency departments: United States, 2003-04”
Advance Data 2006;376

 Increase in turn-around time
• “Emergency department overcrowding and ambulance 

transport delays for patients with chest pain”
CMAJ 2003;168:277-83.
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What has been studied in Asia?



Korea
 Overcrowding in emergency department (causes).

J Korean Soc Emerg Med 1992;3:71-8.

 Triage of non-emergent patient and guideline for transfer.

J Korean Soc Emerg Med 1995;6:403-10.

 Effect of Emergency Department Overcrowding on the Outcome of patient 
care – a pilot study -

J Korean Soc Emerg Med 2004;15:1-7.

 Definition and analysis of overcrowding in the emergency department of 
ten tertiary hospitals.

J Korean Soc Emerg Med 2004;15:261-72.

 Effect of an independent-capacity protocol on overcrowding in an urban 
emergency department.

Acad Emerg Med 2009;16:1277-83



Cha et al. Acad Emerg Med 2009;16:1277-83



Singapore
 Impact of health care system interventions on emergency 

department utilization and overcrowding in Singapore.

Int J Emerg Med 2008;1:11-20



Taiwan
 The effect of prolonged ED stay on outcome in patients with 

necrotizing fasciitis
Am J Emerg Med. 2009;27:385-90.

 ED Overcrowding in Taiwan: Facts and strategies.

Am J Emerg Med. 1999;17:198-202.



Japan
 The increasing use of pediatric emergency facilities in the 

evening
Pediatr Emerg Care. 2007;23:142-7.

 Circadian pattern of ambulance Use for children in Japanese 
City

Acad Emerg Med 2004;11:316-8.



What can we do with it?



Proposal

Survey-based comparison of ED 
overcrowding in Asia
Propose : To describe Overcrowding in Asia, 

and to propose a proper model to predict and 
resolve the problem

• Part I

• Part II



A. What do you think is the best definition of ED 
overcrowding?

1. Patients have to wait over 30 minutes till seeing a physician

2. Beds of ED is full for more than 6 hours a day

3. Patients are being treated in the hallway or  on the floor for 
more than 6 hours a day

4. The physician is feeling overcrowded for more than 6 hours 
a day

5. Boarding patients are occupying more than 30% of ED beds

6. Ambulances are being diverted

7. Etc. ( )



B. Check on the box you agree most
1. Do you think ED overcrowding is problematic?

□Strongly agree □Agree □Even □Disagree □Strongly disagree

2. Is your ED experiencing overcrowding?
□ Yes □ No

3. How often does your ED experience overcrowding?
□ everyday

□ 2 days a week

□ 3 days a week

□ once a week

□ every other week

□ once a month



4. When during a day does overcrowding occur most 
heavily? 

(    :    ) ~   (    :    )    (example 14:00 ~ 18:00)

5. What day is your ED most heavily crowded?

□Mon □Tue   □Wed  □Thur  □Fri  □Sat □Sun

6. In which season does your ED get most heavily 
crowded?

□Spring   □Summer   □Fall   □Winter



C. The cause of overcrowding, please check on the box
1. Increased number of patients

□Strongly agree □Agree □Even □Disagree □Strongly disagree

2. Increased severity of patients
□Strongly agree □Agree □Even □Disagree □Strongly disagree

3. Non-appropriate use by non-emergent patients
□Strongly agree □Agree □Even □Disagree □Strongly disagree

4. Shortage of ED space
□Strongly agree □Agree □Even □Disagree □Strongly disagree

5. Shortage of physician staffing
□Strongly agree □Agree □Even □Disagree □Strongly disagree

6. Shortage of nurse staffing
□Strongly agree □Agree □Even □Disagree □Strongly disagree



7. Delays of ED laboratory results
□Strongly agree □Agree □Even □Disagree □Strongly disagree

8. Increase in specialized tests (ex: gastrofibroscopy, echo)
□Strongly agree □Agree □Even □Disagree □Strongly disagree

9. Delays of decision and treatment by spcialists.
□Strongly agree □Agree □Even □Disagree □Strongly disagree

10. Shortage of specialists.
□Strongly agree □Agree □Even □Disagree □Strongly disagree

11. Shortage of inpatient beds.
□Strongly agree □Agree □Even □Disagree □Strongly disagree

12. Lack of transferring system.
□Strongly agree □Agree □Even □Disagree □Strongly disagree



D. The influence of overcrowding, please check on the box
1. Delays the diagnosis and treatment

□Strongly agree □Agree □Even □Disagree □Strongly disagree

2. Increases the adverse outcome (ex: mortality)
□Strongly agree □Agree □Even □Disagree □Strongly disagree

3. Decreases the satisfaction of patients
□Strongly agree □Agree □Even □Disagree □Strongly disagree

4. Increases violence inside ED.
□Strongly agree □Agree □Even □Disagree □Strongly disagree

5. Decreases productivity of health care providers.
□Strongly agree □Agree □Even □Disagree □Strongly disagree

6. Interferes the educational activity for residents and students
□Strongly agree □Agree □Even □Disagree □Strongly disagree



E. The characteristics of interviewees , please check 
on the box
1. I am a

□ Emergency physician (faculty)

□ Emergency physician (fellowship)

□ Emergency physician (residents)

□ Physicians not trained in Emergency Medicine

□ Nurse

□ Paramedic

□ EMTs 



2. My workplace 

(Name of institute) ______________________________

(Ex : Seoul National University Hospital)



Proposal

Survey-based comparison of ED overcrowding in 
Asia

• Part I

• Part II



A. Input factors

1. Age

2. Gender

3. Severity

4. Mode of arrival

5. Insurance coverage

6. Diagnosis

7. Ambulatory clinics



B. Throughput factors
1. ED triage

2. Fast track

3. Tests availability
1. CT

2. MRI

3. Angiography

4. POCT

4. Staffing 
1. Nurse

2. Physicians

5. Consultation to specialists



C. Output factors

1. Hospital bed 

2. ICU bed

3. Admission policy

4. Community collaborating system
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Summary

ED overcrowding
• Definition

• Cause

• Effects

Researches in Asia

Proposal for collaborative approaches



BLS-kids ???






