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Introduction 
 
The Emergency Medicine Practice Committee was asked to gather information for members to reference 
in addressing ED crowding. Bibliographies and resources were compiled on the following topics: 

 ED Crowding and Quality of Care 
 Surge Capacity 
 Web Resources on Surge Capacity 

 
 
 
ED Crowding and Quality of Care 
 
Development and validation of a new index to measure emergency department crowding. Bernstein 
SL, Verghese V, Leung W, et al. Acad Emerg Med. 2003;10(9):938-942. 
 
Emergency department crowding and thrombolysis delays in acute myocardial infarction. Schull 
MJ, Vermeulen M, Slaughter G, et al. Ann Emerg Med. 2004;44(6):577-585. 
 
Emergency department crowding: The effect on resident education. Atzema, C, Bandiera G, Schull 
MJ. Ann Emerg Med. 2005;45(3):276-281.  
 
Decreased health care quality associated with emergency department overcrowding. Miro O, 
Antonio MT, Jimenez S, et al. Eur J Emerg Med. 1999;6(2):105-107. 
 
Access to emergency care restricted by long waiting times and cost and coverage concerns. Kennedy 
J, Rhodes K, Walls CA, et al. Ann Emerg Med. 2004;43(5):567-573. 
 
Profiles in patient safety: Antibiotic timing in pneumonia and pay-for-performance. Pines JM. Acad 
Emerg Med. 2006;13(7):787-790. 
 
The association between emergency department crowding and hospital performance on antibiotic 
timing for pneumonia and percutaneous intervention for myocardial infarction. Pines JM, Hollander 
JE, Localio AR, et al. Acad Emerg Med. 2006;13(8):873-878. 
 
The effect of emergency department crowding on the management of pain in older adults with hip 
fracture. Hwang, U, Richardson LD, Sonuyi TO, et al. J Am Geriatrics Soc. 2006;54(2):270-275. 
 
The effect of crowding on access and quality in an academic ED. Vieth TL, Rhodes KV. Am J Emerg 
Med. 2006;24(7):787-794. 
 
Impact of emergency department crowding on door to antibiotic timing in admitted patients with 
community-acquired pneumonia. Fee C, Weber E, Maak C. Acad Emerg Med. 2006;13(5 Supplement 
1):S59. 
 
The association between hospital overcrowding and mortality among patients admitted via Western 
Australian emergency departments. Sprivulis PC, DaSilva JA, Jacobs IG, et al. Med J Aust. 
2006;184(5):208-212. 
 
Clinical review: Emergency department overcrowding and the potential impact on the critically ill. 
Cowan RM, Trzeciak S. Critical care. 2005;9(3):291-295. 
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Ways to reduce patient turnaround time and improve service quality in emergency departments. 
Sinreich D. Marmor Y. J Health Org & Manage. 2005;19(2):88-105. 
 
Hospital overcrowding: an opportunity for case managers. Simmons FM. Case Manager. 
2005;16(4):52-54; quiz 55. 
 
IOM report: the future of emergency care in the United States health system. Institute of Medicine. 
Acad Emer Med. 2006;13(10):1081-1085. 
 
 
Surge Capacity 
 
Surge Capacity for Health Care Systems: Early Detection, Methodologies, and Process. Peter L. 
Estacio, PhD, MD, MPH. Acad Emerg Med. 2006;13(11):1135-1137. 
http://www.aemj.org/cgi/content/full/13/11/1135 
 
Executive Summary: The Science of Surge Conference. Koenig KL, Kelen G. Acad Emerg Med. 
2006;13:1087-1088. 
 
The Science of Surge. Kelen GD, McCarthy ML. Acad Emerg Med. 2006;13:1089-1094. 
 
Daily Patient Flow Is Not Surge: "Management Is Prediction." Davidson SJ, Koenig KL, Cone DC. 
Acad Emerg Med. 2006;13:1095-1096. 
 
The Science of Surge: An All-hazard Approach Is Critical to Improving Public Health 
Preparedness. Carmona RH. Acad Emerg Med. 2006;13:1097. 
 
Understanding Surge Capacity: Essential Elements. Barbisch DF, Koenig KL. Acad Emerg Med. 
2006;13:1098-1102. http://www.aemj.org/cgi/content/abstract/13/11/1098 
 
Current Status of Surge Research. Phillips S. Acad Emerg Med. 2006;13:1103-1108. 
 
Developing Models for Patient Flow and Daily Surge Capacity Research. Asplin BR, Flottemesch TJ, 
Gordon BD. Acad Emerg Med. 2006;13:1109-1113. 
 
Improving Surge Capacity for Biothreats: Experience from Taiwan. Shih FY, Koenig KL. Acad 
Emerg Med. 2006;13:1114-1117. 
 
Population-based Triage Management in Response to Surge-capacity Requirements during a 
Large-scale Bioevent Disaster. Burkle FM. Acad Emerg Med. 2006;13:1118-1129. 
 
The Art and Science of Surge: Experience from Israel and the U.S. Military. Tadmor B, McManus J, 
Koenig KL. Acad Emerg Med. 2006;13:1130-1134. 
 
The Measurement of Daily Surge and Its Relevance to Disaster Preparedness. McCarthy ML, 
Aronsky D, Kelen GD. Acad Emerg Med. 2006;13:1138-1141. 
 
Individual-based Computational Modeling of Smallpox Epidemic Control Strategies. Burke DS, 
Epstein JM, Cummings DAT, et al. Acad Emerg Med. 2006;13:1142-1149. 
 

http://www.aemj.org/cgi/content/full/13/11/1135
http://www.aemj.org/cgi/content/abstract/13/11/1098
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The Creation of Emergency Health Care Standards for Catastrophic Events. Wise RA. Acad Emerg 
Med. 2006;13:1150-1152. 
 
State of Research in High-consequence Hospital Surge Capacity. Schultz CH, Koenig KL. Acad 
Emerg Med. 2006 13: 1153-1156. 
 
Surge Capacity for Healthcare Systems: A Conceptual Framework. Kaji A, Koenig KL, Bey T. Acad 
Emerg Med. 2006;13:1157-1159. 
 
Research Priorities for Surge Capacity. Rothman RE, Hsu EB, Kahn CA et al. Acad Emerg Med. 
2006;13:1160-1168. 
 
Differentiating Large-scale Surge versus Daily Surge. Jenkins JL, O'Connor RE, Cone DC. Acad 
Emerg Med. 2006;13:1169-1172. 
 
Metrics in the Science of Surge. Handler JA, Gillam M, Kirsch TD, et al. Acad Emerg Med. 
2006;13:1173-1178. 
 
The Science of Surge: Detection and Situational Awareness. McManus J, Huebner K, Scheulen J. 
Acad Emerg Med. 2006;13:1179-1182. 
 
Research Methods of Inquiry. Rodgers J, Foushee R, Terndrup TE, et al. Acad Emerg Med. 
2006;13:1183-1192. 
 
Characteristics of Medical Surge Capacity Demand for Sudden-impact Disasters. Stratton SJ, Tyler 
RD. Acad Emerg Med. 2006;13:1193-1197. 
 
Hospital Disaster Preparedness in Los Angeles County. Kaji AH, Lewis RJ. Acad Emerg Med. 
2006;13:1198-1203. 
 
An Independent Evaluation of Four Quantitative Emergency Department Crowding Scales. Jones 
SJ, Allen TA, Flottemesch TJ, et al. Acad Emerg Med. 2006;13:1204-1211. 
 
System Complexity As a Measure of Safe Capacity for the Emergency Department. France DJ, 
Levin S. Acad Emerg Med. 2006;13:1212-1219. 
 
The Effects of Ambulance Diversion: A Comprehensive Review. Pham JC, Patel R, Millin MG, et al. 
Acad Emerg Med. 2006;13:1220-1227. 
 
Surge Capacity Associated with Restrictions on Nonurgent Hospital Utilization and Expected 
Admissions during an Influenza Pandemic: Lessons from the Toronto Severe Acute Respiratory 
Syndrome Outbreak. Schull MJ, Stukel TA, Vermeulen MJ, et al. Acad Emerg Med. 2006;13:1228-
1231. http://www.aemj.org/cgi/content/abstract/13/11/1228 
 
Equipment, Supplies, and Pharmaceuticals: How Much Might It Cost to Achieve Basic Surge 
Capacity? Hanfling D. Acad Emerg Med. 2006;13:1232-1237.  
 
Physicians' Preparedness for Bioterrorism and Other Public Health Priorities. Alexander GC, 
Larkin GL, Wynia MK. Acad Emerg Med. 2006;13:1238-1241. 
 

http://www.aemj.org/cgi/content/abstract/13/11/1228
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The Effects of a Physician Slowdown on Emergency Department Volume and Treatment. Walsh B, 
Eskin B, Allegra J, et al. Acad Emerg Med. 2006;13:1242-1245. 
 
The effect of crowding on access and quality in an academic ED. Vieth TL, Rhodes KV. Am J Emerg 
Med. 2006;24(7):787-794.  
 
Hospital surge capacity: if you can't always get what you want, can you get what you need? Schull 
MJ. Ann Emerg Med. 2006;48(4):389-390. 
 
Annual bed statistics give a misleading picture of hospital surge capacity. DeLia D. Ann Emerg Med. 
2006;48(4):384-8, 388.e1-2. http://www.acep.org/pressroom.aspx?id=25866 
 
Surge capacity and casualization: Human resource issues in the post-SARS health system. Baumann 
AO, Blythe JM, Underwood JM. Can J Public Health. 2006;97(3):230-232.  
 
Hospitals must improve infrastructure, surge capacity, officials say. Young D. Am J Health Syst 
Pharm. 2006;63(11):990-992. 
 
Using annual bed statistics to measure hospitals' surge capacity is misleading, Rutgers researchers 
report. Hosp Health Netw. 2006;80(4):85. 
 
The legal framework for meeting surge capacity through the use of volunteer health professionals 
during public health emergencies and other disasters. Hodge JG Jr, Gable LA, Calves SH. J Contemp 
Health Law Policy. 2005;22(1):5-71. 
 
Mobile hospital raises questions about hospital surge capacity. Voelker R. JAMA. 2006;295(13):1499-
1503.  
 
Building community-based surge capacity through a public health and academic collaboration: the 
role of community health centers. Koh HK, Shei AC, Bataringaya J, et al. Public Health Rep. 
2006;121(2):211-216.  
 
Military medical surge capacity in times of war and natural disaster. Eiseman B, Chandler JG.  
J Trauma. 2006;60(1):237-239. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16456463&dopt=
Abstract 
 
At capacity and beyond. Ideas such as 'surge' hospitals are getting a more careful look as 
healthcare wrestles with planning for large-scale disasters. Romano M. Mod Healthc. 2005;35(39):6-
7, 16, 
 
Development of a state medical surge plan, part I: the procedures, process, and lessons learned or 
confirmed. Moser R Jr, Connelly C, Baker L, et al. Disaster Manag Response. 2005;3(4):112-117. 
 
Hospitals' preparation for surge of patients helps with new Joint Commission standards. ED 
Manag. 2005;17(8):suppl 1-3. 
 
Hospital bed surge capacity in the event of a mass-casualty incident. Davis DP, Poste JC, Hicks T, et 
al. Prehospital Disaster Med. 2005 May-Jun;20(3):169-76. 
 

http://www.acep.org/pressroom.aspx?id=25866
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16456463&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16456463&dopt=Abstract
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Health care system surge capacity recognition, preparedness, and response. American College of 
Emergency Physicians. Ann Emerg Med. 2005;45(2):239. 
 
Surge capacity for mass-casualty disasters. Healthc Hazard Manage Monit. 2004;18(4):1-6. 
 
Space, staff key concerns in ED surge capacity plans. ED Manag. 2004;16(10):112-113. 
 
Health care facility and community strategies for patient care surge capacity. Hick JL, Hanfling D, 
Burstein JL, et al. Ann Emerg Med. 2004;44(3):253-261. 
 
Mobile Hospital Raises Questions About Hospital Surge Capacity. Rebecca Voelker. JAMA. 
2006;295:1499-1503 
 
 
Web Resources on Surge Capacity 
 
Root cause analysis of emergency department crowding and ambulance diversion in Massachusetts. 
Emergency room diversion study: Analysis and findings. October 2002. 
http://www.mass.gov/Eeohhs2/docs/dph/quality/healthcare/ad_emergency_dept_analysis.pdf 
 
Letter to Hospital Administrators regarding hospital ED overcrowding. December 11, 2000. NY 
State Department of Health. http://www.health.state.ny.us/press/releases/2001/edoverletter.htm 
 
Letter to Hospital Administrators regarding hospital ED overcrowding. April 8, 2002. NY State 
Department of Health. http://www.hospitalovercrowding.com/doh.pdf 
 
Hospital overcrowding resources. Created by Peter Viccellio, MD, FACEP. 
http://www.hospitalovercrowding.com 
 
Health care system surge capacity recognition, preparedness and response. American College of 
Emergency Physicians. [policy statement], Approved August 2004. 
http://www.acep.org/practres.aspx?id=29506 
 
Hospital and Healthcare Systems – Surge Capacity. Barbisch D. June 2003. 
http://www.dtic.mil/ndia/2003terrorism/barb.pdf 
 
Surge capacity: Education and training for a qualified workforce. Agency for Healthcare Research 
and Quality. March 2, 2004. http://www.ahrq.gov/news/ulp/btsurgeau/ 
 
Medical surge capacity and capability handbook. DHHS Office of Preparedness and Emergency 
Operations. August 2004. http://www.hhs.gov/aspr/opeo/documents/mscc_handbook.html 
 
Emergency department utilization and surge capacity in New Jersey, 1998-2003. DeLia D. March 
2005. 
http://www.cshp.rutgers.edu/PDF/ED%20Utilization%20and%20Surge%20Capacity%20in%20NJ.pdf 
 
Addressing Surge Capacity in a Mass Casualty Event. March 2006. Agency for Healthcare Research 
and Quality. http://www.ahrq.gov/news/ulp/btsurgemass/ 
 

http://www.mass.gov/Eeohhs2/docs/dph/quality/healthcare/ad_emergency_dept_analysis.pdf
http://www.health.state.ny.us/press/releases/2001/edoverletter.htm
http://www.hospitalovercrowding.com/doh.pdf
http://www.hospitalovercrowding.com/
http://www.acep.org/practres.aspx?id=29506
http://www.dtic.mil/ndia/2003terrorism/barb.pdf
http://www.ahrq.gov/news/ulp/btsurgeau/
http://www.hhs.gov/aspr/opeo/documents/mscc_handbook.html
http://www.cshp.rutgers.edu/PDF/ED Utilization and Surge Capacity in NJ.pdf
http://www.ahrq.gov/news/ulp/btsurgemass/
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Optimizing surge capacity: Hospital assessment and planning. Agency for Healthcare Research and 
Quality. January 2004. http://www.ahrq.gov/news/ulp/btbriefs/btbrief3.htm 
 
Improving health care surge capacity for California. May 2006. 
http://www.dhs.ca.gov/epo/PDF/SurgeSummary.pdf 
 
A dynamic model to support surge capacity planning in a rural hospital. Manley W, Homer J, Hoard 
M, et al. http://www.albany.edu/cpr/sds/conf2005/proceed/papers/MANLE333.pdf 
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