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ED Crowding and Patient Flow
• Definition
• Impact and risks
• Causes
• Strategies to improve flow

a. External to ED
b. Internal– within ED







ED History
1950’s
& 1960’s

Private MDs called by ED nurse
Teaching hospitals -“intern/resident” 
care

1970’s Hospitals expand—EM care organized

MDs and clinics “require” insurance1980’s MDs and clinics “require” insurance

Late  1980s More lab/ CT, longer “stabilization”

1990’s Increased “acute on chronic illness”

2000’s Hospitals lack or close inpatient beds





ED Crowding Definitions:

NEDOCS: First study to try to define ED 
crowding (Weiss et al ). 

6 major variables scored 0 to 200
Number ED Beds Number ED patients

Score examples:
101 to 140 overcrowded
180 to 200 dangerously overcrowded

Number ED Beds Number ED patients
Wait of last patient Total admits

Longest admit time Number on respirators



Other Crowding definitions
(Hoot, 2007, Ann EM;747)

EDWIN - Triage scores + beds +MDs +admits
(Above 1.5 = Crowded)

READI - Beds, acuity, #patients, # MDs

Work Score - # WR, beds, acuity, boarders





Impacts of ED Crowding

1. Long waits -- Angry patients
2. Long waits -- Patients in pain
3. Long waits -- Poor outcomes3. Long waits -- Poor outcomes
4. Ambulance diversion
5. Higher LWBS rate
6. Internal ED congestion, “overwhelmed”

-- Medical errors
--”Speeding tickets”



Poor Outcomes from Long Waits

1. Death - Waiting room

2. Death - Preventable ED or inpatient

3. Longer hospital stays3. Longer hospital stays

4. Disability

5. Suffering patients - Pain

6. Patient complaints



Deaths in ED Waiting Rooms

Several cases of deaths in waiting rooms

- Awaiting ED care, usually hours
- Rare - highlighted in the national - Rare - highlighted in the national 

media.
- Represents M&M tip of the iceberg
- Non-death poor outcomes rarely    

publicized



CQI: Preventable Deaths

Hospital Name:  Protected by  code 1157
Year:  Protected
Preventable Deaths in the ED:

- Not crowded = none- Not crowded = none
- Crowded = 12

PREVENTABLE DEATHS OCCURRED 
ONLY WHEN THE ED WAS CROWDED





Increase in 10 day mortality 
associated with ED overcrowding

Richardson, 2006, Med J Aus, 5:213
Crowded def = % bed occupancy

- 34,000 pts during crowded times
- 32,000 pts during non-crowded times
Inpatient mortality: 
Crowded: 144
Not crowded: 101
OR = 1.34



Do Medical Errors Increase in 
Overcrowded ED?

“Common sense” - Yes

Anecdotal discussions - YesAnecdotal discussions - Yes

CQI; PI, confidential reports - Yes

-- Literature limited!

-- Research grants needed





Undesirable Events in Admitted 
Patients Boarded in the ED

(Lui, 2009, Mass General; Ann EM 54:381)

Chart review of 151 boarded patients
28% had undesirable event

--Missed medication--Missed medication
--Hypotension
--Arrythmia
--Hypoxia
--Missed treatment



Best Hospitals < 1%

ED Crowding increases the number 
of patients who leave without being 

seen (treated) – the LWBS

Most Hospitals 1 -2 %

Busy Urban Hospitals 10 -20%



Left Without Being Seen

Major causes:

1. Long Waits (> 2hrs)1. Long Waits (> 2hrs)

2. Low Acuity 

3. Stacking at Triage



Why Does ED Crowding Occur?

Some have said…
”the fault is those ER Cowboys”

1. ED MDs do too much work up1. ED MDs do too much work up
2. ED MDs “slow and lazy”
3. ED Director at meetings and not in ED
4. ED Staff spend too much time on the phone
5. ED too small



ED Crowding: 
Causes Beyond ED Control

1. No inpatient hospital beds
2. ED ( # of beds ) too small
3. Roadblocks to primary care access3. Roadblocks to primary care access
4. Increase in “acute” illness interventions
5. Long waits: lab & radiology
6. Long waits: admitting MD
7. Wasted time on “admission battles”



Road Blocks and Exit Blocks

Internal Road Blocks
Detailed W/U Exit Blocks

���������

--Detailed W/U
--MD Delays
--RN Delays
--Radiology Delays
--Lab Delays
--Hallway care

Exit Blocks
--No Inpatient beds
--OR full
--Consultant delays
--Admit MD disagreements
--Follow up issues
--Social Issues





ED Crowding in Europe
(Ireland-UC Irvine report WJEM 2009)

Obstructions to patient flow:
- Hospital beds unavailable
- Increasing acuity of patients
- Increasing self referral (long wait for appt)
- Delay in ancillary services (x-ray)
- Physician shortage/inexperience (fumbling)







Triage:
ED’s “High Risk Area” 

1. Triage frequently overwhelmed

- long waits for triage nurse- long waits for triage nurse

2.   Job “interference” by some patients

3.   Limited assessment time

4.   EMR delays and frustrations



“Regulation” triage that diverts 
attention from the potentially ill

“Moved to the head of the line”
1. Chest Pain1. Chest Pain
2. Trauma Activations
3. Pneumonia
4. “Police Patients”
5. “VIPs”



“At Risk” for Sitting in the 
Waiting Room

1. Over age 70
2. Diabetes
3. Steroids
4. Cancer - on therapy
5. Abdominal pain
6. Fever



Does EMTALA Contribute to 
Crowding?

• Some argue requires detailed evaluation of 
all who present to ED

• Counter argument: “Stabilization” does not 
mean complete evaluation of everyone



Strategies and Solutions



ACEP Crowding Report: 
High Impact Solutions

April 2008

1. Why crowding is harmful
- Poor outcomes- Poor outcomes

2. ED  internal solutions
- Bedside registration

3. Hospital solutions
- Admit to inpatient hallways



American Board of EM

Suggested patient flow improvements:
1. Rapid triage
2. Bedside registration
3. Fast tracks3. Fast tracks
4. Bedside testing
5. Rapid treatment areas
6. Standard protocols
7. Observation units



AAEM White Paper: 
Improving ED Patient Flow 

Eitel 2010, JEM: 38;70-79

National problem
• No “Golden Fix
• Hospital Capacity problem
• Solutions, examples of many:

-- Bedside registration
-- Uniform triage
-- Critical pathways



ED Metrics
1. Left without being seen (LWBS, LWBT)
2. Triage  to bed time
3. Bed to MD time
4. Total ED Time4. Total ED Time

• Admits vs Discharges

5. Boarding inpatient times
6. Basic stats: seen, admitted, discharged
7. Waits: for radiology, lab, consultants.



Top 10 of Many Solutions
(Derlet and Richards: 2008, WJEM)

1. Build more hospital beds

2. Stop boarding inpatients in the ED2. Stop boarding inpatients in the ED

3. Exempt the ED from certain regulations

4. Provide care only to “emergencies”

5. Standardize admission pathways



Solutions continued…

6. Consider Hospital Observation area

7. Decrease ED imaging

8. Require lab/ imaging turnaround standards

9. Admission pathways agreements

10. Internal ED changes



1. Enact a 21st Century Hill- Burton

• 1946 law provided funding to achieve 
hospital bed ratio of 4.6 to 5.4/ 1,000 
peoplepeople
– Provided billions for hospital construction
– Goal of 5.0 beds/ 1,000 population consistent with 

other countries (Japan 8.0/ 1,000)
– Major funding through 1966 (medicaid/medi)
– California : 1.9 beds/ 1,000 persons





Fast growing cities 
but few hospital beds

Example: Palmdale-Lancaster Late 2005-09
-- 300,000+ population
-- Should have 1,500 hospital beds 
-- Actual count about 500
Ratio: 1.6 beds per 1,000 pop.

With new Palmdale Med Center: 2 per 1,000 pop



1946 vs 2010



Medical problems not treated 
in 1946

• Renal failure
• Transplants
• Hepatitis C
• AIDS
• MRSA, VRE
• Complex chemotherapy
• CABGs, pacemakers, stents, AICDs
• Capacity for SARS II, Bird Flu



2.  Stop boarding admitted patients 
in the ED

• Majority of ED beds may be filled with  
admitted patients
– 29 of 24 adult ED beds filled with “Admits” in – 29 of 24 adult ED beds filled with “Admits” in 

one urban ED in March 2007
– “New “ ED patients must wait or receive care 

in the hallway
– Hallway care not optimal





Stony Brook Model

• Developed at NYSU at Stony Brook in 1990s

• ED staff just moved “admitted patients” to 
inpatient hallways despite no assigned bedinpatient hallways despite no assigned bed

– Newly assigned bed occurred rapidly

– ED congestion improved

– Patient safety improved

– Patient privacy improved



ED to Inpatient Hallway Transfers: 
4 year experience

(Viccellio, Ann Em Med: 2009: 54:511)

• 2004 -08 data
• 55,000 total admits• 55,000 total admits
• 2,000 admits to inpatient halls
• Mortality non hallway--2.6%
• Hallway mortality--1.1%





Stony Brook in California?

• DHS will not allow transfer of patients from 
crowded ED hallways to “empty” inpatient 
hallshalls
– ED Nurse ratios may exceed 20:1 in the hall

• Pilot program proposed



Boarding Admitted Pts Costs $$
(Falvo et al, AEM, 2007;14:332-37)

• 60,000 Pt ED in Pennsylvania

• 17,000 admissions/ year• 17,000 admissions/ year

• 10,397 boarding hours

• Lost revenues $ 4,000,000  (net collections)



3. Exempt the ED from some 
hospital regulations

• “Pay for performance” standards slows ED 
patient flowpatient flow

• ED modifications require time consuming 
OSHPED approvals

• Ease nurse ratios violation reporting, report 
hallway care



4. Provide care only patients with 
“Emergencies”

• ED safety net philosophy contributes to 
crowding

• Intent of EMTALA  expanded over 20 years• Intent of EMTALA  expanded over 20 years

• Persons seek urgent and primary care in the ED

• Role of ED expanded by default

• Private Eds more patients = more $

• Public discussion: Why do EDs exist?



How do “Laypersons”
define an emergency

(Derlet, et al 1999, Jour EM 17:413-418 )

• Survey of 1,200 pts “all over town” vs 126 
“ ED health care workers”

• Chest pain- Yes
• Auto crash – Yes
• URIs – No
• Joint pain- No
• Skin rash: ED - Yes, Layperson: No





Referring patients out of the ED:  
5 year experience

(Derlet et al, 1995; AnnEM 25: 215-223)

• 180,000 patients, 32,000 referred out after 
nurse MSE

• 40% care elsewhere the same day
• 75% within 3 days
• Rare adverse outcome: pain from minor 

foot Fxs, UTIs



Urgent Care capacity must be 
expanded

• Persons both with and without health insurance 
need urgent care

• MD offices may be full

• Urgent care facilities may be limited

• Urgent care may not offer “one stop shopping”





“Frequent  ED user” part of 
uninsured problem
(Derlet et al 2007, AEM,  )

• Homeless
• Mental illness
• Drug seeking• Drug seeking
• Alcoholism

– Intoxication, Withdrawal, GI bleed, Liver failure

• Chronic illness
• Admitted for “social reasons”





5. Standardize admission 
pathways

• Chest pain service - avoid admissions

• Add IV antibiotic infusion centers• Add IV antibiotic infusion centers

• Change ICU admission criteria

• Change tele- admission criteria

• Call admit MD or hospitalist early



6. Consider Observation Areas



7.  Decrease Imaging Studies

• ED Head CTs
– 1 Cancer death results from every 5,000 children

• ED Abdominal CT• ED Abdominal CT
– Now “everyone” with undiagnosed abdominal pain
– Contrast causes 6 hr delays 

• MRIs
– Evolving as standard for pts with “stroke” symptoms
– Developing as standard for spinal and joint trauma



8. Turnaround time standards

• ED “waits for”

• Lab results

• Radiology results



Delay in Abdominal CT Scans 
and ED Crowding

(Mills, Upenn, Postgrad Med 2010)

767 patients
Crowding Measures: Crowding Measures: 
--Triage to room time
--# in WR/ Total beds
--# “admitted” Pts
--Bed to CT order
Conclusion: CT read delays increases crowding



9. Provide more bedside 
lab/imaging

• Multiple point of service labs exist

• Pathology has kept many of these out of the • Pathology has kept many of these out of the 
ED

• Consider side by side lab tech in the ED





10. ED Internal Solutions
• Doc helps at triage
• Bedside registration
• Help the providers be more efficient
•• Track times: wait, time to MD, admit, 

discharge
• Involve hospital at set crowded levels
• Involve staff in bed turn around concept:

# pts seen /24hrs



ED Internal 
Solutions…continued

• Team goals

• Provide staff incentives to move patients• Provide staff incentives to move patients

• Increase MD coverage during busy hours

• Nursing coverage during busy hours




