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The National Fire Protection Association 
(NFPA) Technical Committee on EMS is 

a multidisciplinary group of people originally 
tasked with addressing all EMS-related topics not 
presently covered by existing NFPA documents. 
One of the first tasks given the committee was 
developing a document that would serve as a 
guideline for identifying the essential components 
of an EMS system. This first document eventually 
became NFPA 450: Guide for Emergency Medical 
Services and Systems, released in 2004. The 
National Association of EMS Physicians’ has been 
represented on this committee by Dr. Ron Pirrallo. 

Every five years, NFPA documents are renewed, 
updated, or rescinded. Since NFPA 450 is soon 
up for review, the Technical Committee met this 
October to review the document and discuss changes 
recommended by the NFPA Standards Council. 
One of the recommendations was that Annex B 
should be moved into the main document because 
it was deemed substantive enough to be placed 
in the main text. Annex B is a discussion of time 
stamps, function intervals, and process intervals as 
they relate to emergency calls from the moment an 
event occurs to the moment an EMS unit is back in 
service. Because the nature of time presents a classic 
problem in semantics (the same term has different 
meanings to different people), the time template 
in Annex B was meant to serve as a foundation for 
consensus terminology. 

The examination of time intervals naturally leads 
to the evaluation of efficiency, and the Standards 
Council of NFPA has also requested of the 
Technical Committee on EMS a new recommended 
practice to measure the performance of an EMS 
system. This will likely become an entirely new 
document as opposed to a simple addition to or 
revision of the current NFPA 450 document. 

While there are multiple evaluation processes that 
assess the capabilities of individual systems, none 
are designed to evaluate the EMS system throughout 
the continuum of patient care. This new document 
will assist EMS agencies with a comprehensive 
methodology to determine if their system design is 
effective. It is the intent of the proposed document 
to create a system of analysis utilizing the essential 
design elements provided in NFPA 450 and to 
create a recommended practice that allows for the 
evaluation of multiple system parameters that are 
frequently provided by many different participants 
having a defined role in the delivery of Emergency 
Medical Services. 

It should be made clear that the intent of this new 
recommended practice document is NOT to set a 
standard for any given EMS system. Rather, once an 
EMS system has established a standard for itself, it 
is meant to serve as a template for evaluating itself 
against its own standard. 

This document is meant to be broadly applied to any 
EMS system where typical core components and 
common operational situations may be objectively 
measured and evaluated and to provide consensus 
terminology for the consistent and standardized 
analysis of emergency medical operations.

The document will address three broad areas: EMS 
System Preparedness (getting ready for an event), 
EMS System Operations (an event has occurred), 
and EMS System Evaluation (did it work). 

The NFPA Technical Committee on EMS is seeking 
to add stakeholders from across the spectrum in 
this issue including representatives from hospitals, 
commerce, transportation, insurance industry, law 
enforcement, and quality improvement organizations 
in addition to EMS and fire organizations. Interested 
persons may request a committee application form 
available from chpeterson@nfpa.org. ✱

David K. Tan, MD, Member, NAEMSP® Operational EMS Committee
Alternate Representative to the NFPA Technical Committee on EMS

National Fire Protection Association 
(NFPA) 450: Guide for Emergency 

Medical Services and Systems Update



I spent ten days in Sweden this past October, working on a mini-
sabbatical involving a research project on mass casualty triage. I 

observed three things about Sweden that are related to EMS, and seem 
interesting:

1.  I spent three full days in Stockholm, and only once, while sitting in 
a restaurant at dinner with my wife, did I hear sirens or see flashing 
blue lights, as a pumper and a ladder truck went past. Aside from 
that one occasion, I never heard the sound of sirens anywhere in the 
city, and never saw an emergency vehicle running “hot.”

 Are there no emergencies in Stockholm? That seems unlikely: it’s 
a large city, with a resident population of just under 800,000 (and a 
much larger daytime population) within the roughly 75 square miles 
of the city limits or about the same population as San Francisco 
in half again as much space. And we did stumble into a riot one 
evening, so I know that there are emergencies. But even at the riot, 
which seemed to be centered around a TGI Friday’s restaurant, 
none of the eight or nine police vehicles had their emergency lights 
flashing. Has television so convinced us that “emergency services = 
lights and sirens” that they are an inseparable part of the response 
culture? More importantly, do we really need to use our lights and 
sirens quite so much? Are we seriously over-utilizing our emergency 
services? The Stockholm Fire Department (which does not provide 
EMS) responded to only 9,508 calls in calendar 2006; the San 
Francisco Fire Department responded to over 23,000 non-EMS calls 
in FY 2005 (plus another 73,000+ EMS runs). Over 13,000 of those 
SFFD runs were categorized in their annual report as “false alarms” 
maybe Stockholm doesn’t have these issues. I do not have EMS call 
data for Stockholm, but they certainly don’t seem to be running 
ambulances “hot” through the city all day, as is the case here in 
New Haven, Connecticut. Hmm…

2.  I heard a number of research presentations while visiting the 
fledgling academic emergency medicine team at the University of 
Uppsala, about an hour from Stockholm, including one project that 
involved following every adult, non-trauma patient seen in their 
emergency department in 1995 (roughly 10,000 patients) for ten 
years, to determine relationships between the nature of that ED 
visit and mortality. You can’t easily do that kind of research here 

in the US: I can’t determine whether 
a patient I saw in the ED last year has 
subsequently visited the only other ED 
in my city, never mind whether he or she 
has died in my state or elsewhere in the 
nation, without substantial effort. But the 
Swedes all have national medical record 
numbers (your date of birth, plus four 
additional digits), and there is a national 
registry of deaths, making this an easy 
research project. Sweden is roughly a 
year away from a national ED/EMS 
registry that will allow researchers 
to track patients’ use of EMS and EDs anywhere in the nation. 
Hmm…

3.  There doesn’t seem to be much obesity in Sweden. And it’s not that 
they aren’t eating: aside from the sushi (how can a country that 
otherwise does such a great job with fish have such trouble with 
sushi?), I highly recommend Sweden for its food, and the Swedes 
seem to enjoy it, with substantial breakfasts and lunches every day, 
unlike Norway where lunch often seems to be an afterthought. 
The Swedes are a very outdoors-y people, and even in cold, rainy 
October, commuting to work by bicycle seems to be the norm in 
both Stockholm and Uppsala, so maybe a greater level of physical 
activity is involved. The International Association for the Study 
of Obesity reports that in the city of Göteborg, in southwestern 
Sweden, 14.8% of the male population and 11.0% of the female 
population between the ages of 25 and 64 have a BMI of >30; 
the comparable figures for the USA are 31.1% and 33.2%. (And 
anybody who can’t figure out why this observation is related to 
EMS, in at least two different ways, just isn’t paying attention.) 
Hmm… ✱

DAVID C. CONE, MDPresident’s Corner
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The National Association of EMS Physicians® is an organization 
of physicians and other professionals partnering to provide 
leadership and foster excellence in out-of-hospital emergency 
medical services. 

The NAEMSP® newsletter is designed to inform members of interesting 
developments in the field of EMS. Members are encouraged to send information 
which may be of interest to others reading this publication. 

NAEMSP® News is the official newsletter of the National Association of EMS 
Physicians (NAEMSP®). 

Opinions expressed in articles in NAEMSP® News are those of the authors and not 
necessarily those of NAEMSP® nor the editor of NAEMSP® News. Reproduction 
in whole or part is strictly forbidden without prior consent of the editor. 

Copyright © 2008. The National Association of EMS Physicians®. 

Correspondence and inquiries should be sent directly to: 

NAEMSP® Executive Office, P. O. Box 15945-281, Lenexa, KS 66285-5945
(913) 895-4611; (800) 228-3677; Fax: (913) 895-4652
Email: info-naemsp@goAMP.com; Website: www.naemsp.org

Articles for inclusion in the newsletter must be submitted by email (WordPerfect or 
Word). To submit material for publication, contact the editor by telephone or email. 

NAEMSP® News Editor, Cai Glushak, MD: (312) 935-3507; Fax: (312) 935-9267; 
Email: cglushak@axa-assistance.com

NAEMSP® Staff Contact, Stephanie Newman, Email: snewman@goAMP.com

Robert Bass 
Receives 
ACEP Award
During the American College of 
Emergency Physicians (ACEP) Scientific 
Assembly held Oct. 8-9, 2007, in Seattle, 
Dr. Robert Bass, past president of 
NAEMSP, immediate past president of 
NASEMSO and director of emergency 

medical services, MIEMSS, was presented the “Outstanding 
Contribution in EMS Award.” ACEP is a national medical specialty 
society representing emergency medicine with more than 25,000 
members. NAEMSP congratulates Dr. Bass. 
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We are pleased to announce the newly elected NAEMSP® Board of Directors 
who will serve from January 2008 – January 2010.

Physician Member-at-Large Kathy J. Rinnert, MD, MPH
 Ritu Sahni, MD, MPH
 Henry E. Wang, MD, MPH, MS

Thank you to all our members who took the time to vote for your Board of Directors.

Farewell to NAEMSP® Professional Member-at-Large Marc Eckstein, MD. NAEMSP® 
wishes to thank Dr. Eckstein for faithfully serving NAEMSP® on the Board of Directors.

2008 NAEMSP® Board of Directors
President, David C. Cone, MD

david.cone@yale.edu

President-Elect, Theodore Delbridge, MD, MPH
delbridget@ecu.edu

Secretary/Treasurer, Ronald Pirrallo, MD, MHSA
pirrallo@mcw.edu

Immediate Past President, Robert O’Connor, MD, MPH
REO4X@virginia.edu

Member-at-Large, Steven Scott Andrews, MD, EMT-P
sandrews@mcw.edu

Member-at-Large, Jane H. Brice, MD, MPH
brice@med.unc.edu

Member-at-Large, LTC John G. McManus, MD, MCR
john.mcmanus@amedd.army.mil

Member-at-Large, Kathy J. Rinnert, MD, MPH
kathy.rinnert@utsouthwestern.edu

Member-at-Large, Ritu Sahni, MD, MPH
sahnir@ohsu.edu

Member-at-Large, Henry E. Wang, MD, MPH, MS
wanghe@upmc.edu

Professional Member-at-Large, E. Brooke Lerner, PhD
EBLerner@mcw.edu

*Program Committee Chair, Laura L. Walker, EMT-P
walker@vaems.org

*Standards and Clinical Practice Committee Chair, 
Brian Schwartz, MD, bschwartz@socpc.ca

*ex-officio, non-voting members
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Air Medical Services Ad Hoc 
Committee Update

David FE Stuhlmiller, MD

On a national level, the Association of Air 
Medical Services (AAMS) continues 

to recruit members for the Congressional 
Air Medical Caucus in the United States 
House of Representatives. Now with sixteen 
members, the Caucus has discussed issues 
including the reauthorization of the Federal 
Aviation Administration (FAA) and the 
inclusion of air medical services in Homeland 
Security grant funding and disaster response 
plans. Currently the Caucus is discussing 
the feasibility of implementing helicopter 
cockpit voice and data recorders “required” 
by the FAA to make helicopter EMS safer. 
The next Caucus meeting is tentatively 
December 5, 2007 and the 2008 AAMS 
Spring Conference that focuses on legislative 
and government relations will be held at the 
Westin Alexandria from March 12-14. 

The document entitled “Air Medical 
Services: Future Development as an 
Integrated Component of the Emergency 
Medical Services (EMS) System; A 
Guidance Document by the Air Medical Task 
Force of the National Association of State 
EMS Officials, National Association of EMS 
Physicians, and Association of Air Medical 
Services” is available on the AAMS website 
www.aams.org under the Publications and 
Products tab, select Resource Documents. 
To use language from the document, it is 
“designed as a resource guide for state EMS 
system leaders, planners, and regulators to 
appreciate the similarities and differences 
between the ground and air components of 
the EMS system, and their development, 
integration, and regulation within that EMS 
system.” 

The Air Medical Physician Association 
(AMPA) is sponsoring a project to develop 
evidence-based air medical transport patient 
care guidelines. Any program willing 
to share their patient care guidelines or 
protocols and any individual willing to 
participate in this project should contact Reed 
Brozen, MD at reed.brozen@dartmouth.
edu. The first project meeting will be held 
during the 2008 Critical Care Transport 
Medical Conference (CCTMC) held from 
March 31 – April 2 in San Antonio, TX.

The 2007 Air Medical Transport Conference 
(AMTC) was held in September in Tampa, 
FL and posted near-record attendance 
of 2,540. Numerous yearly awards were 
presented. Notably, the 2007 Program of the 
Year was Children’s Mercy Critical Care 
Transport from Kansas City, MO and the 
2007 Marriott-Carlson Award, recognizing 
significant contributions to the medical 
transport community, was awarded to Ralph 
Rogers, MD of Aero Med Spectrum Health 
in Grand Rapids, MI. 

At this conference, along with representatives 
from AAMS, AMPA, and the Aerospace 
Medical Association, the Section of Air 
Medical Transport of the American College 
of Emergency Physicians (ACEP) met jointly 
with the Air Medical Ad Hoc Committee 
of NAEMSP. All worked to complete a 
joint position paper entitled “Air Medical 
Transport Marketing and Advertising” which 
focuses on the practice of brokering air 
medical transports. This position paper is in 
the final review process by AMPA, ACEP, 
NAEMSP, and AAMS. The generation 
of this joint position paper between four 
organizations was an important first-step 
toward the physicians involved in air medical 
transport speaking with a unified voice. The 
Committee will continue working toward this 
goal in the upcoming year.

Research Committee Update
The following research abstracts were 
accepted for oral and poster presentations 
at the NAEMSP® 2008 Annual Meeting, 
Specialty Workshops, Scientific Assembly 
and Trade Show, January 10-12, 2008 at 
the Pointe Hilton Squaw Peak in Phoenix, 
Arizona.

ORAL PRESENTATIONS
 1.  BYSTANDER ADMINISTERED AED SHOCK 

IMPROVES SURVIVAL FROM OUT OF HOSPITAL 
CARDIAC ARREST IN US AND CANADA  
Myron L. Weisfeldt, Colleen Griffith, Tom 
P. Aufderheide, Daniel P. Davis, Jonathan 
Dreyer, Erik P. Hess, Jonathan Jui, Alexander 
MacQuarrie, Justin P. Maloney, Laurie J. 
Morrison, Johns Hopkins University School of 
Medicine, Baltimore, MD, United States of America

 2.  A UNIVERSAL TERMINATION OF 
RESUSCITATION CLINICAL PREDICTION 
RULE FOR BOTH ADVANCED AND BASIC LIFE 
SUPPORT PROVIDERS Laurie J. Morrison, 
Katherine S. Allan, Cathy Zhan, Alex Kiss, 

Committee Updates 
P. Richard Verbeek, Prehospital and Transport 
Medicine Research, University of Toronto, Toronto, 
Ontario, Canada

 3.  ETHYL PYRUVATE ENHANCES CORONARY 
PERFUSION PRESSURES DURING CPR AND 
MEAN ARTERIAL BLOOD PRESSURE FOLLOWING 
RETURN OF CIRCULATION Brian P. Suffoletto, 
Eric Logue, David Salcido, Lawrence D. Sherman, 
James J. Menegazzi, University of Pittsburgh, 
Pittsburgh, PA, United States of America

 4.  THE NON-INVASIVE CARBOXYHEMOGLOBIN 
MONITORING OF FIREFIGHTERS ENGAGED 
IN FIRE SUPPRESSION AND OVERHAUL 
OPERATIONS Edward Thomas Dickinson, C. 
Crawford Mechem, Stephen R. Thom, Frances S. 
Shofer, Roger A. Band, University of Pennsylvania, 
Philadelphia, PA, United States of America

 5.  THE IMPACT OF THE GERIATRICS EDUCATION 
FOR EMS TRAINING PROGRAM IN A RURAL 
COMMUNITY Manish N. Shah, Karthik 
Rajasekaran, William D. Sheahan, III, Tracy 
Wimbush, Jurgis Karuza, University of Rochester, 
Rochester, NY, United States of America

 6.  INTERRATER AGREEMENT AMONG EMERGENCY 
MEDICAL TECHNICIANS USING THE AVPU 
SCALE Eli Segal, David Zlotnick, Marc Afilalo, 
Urgences-sante, Montreal, Quebec, Canada

 7.  TRANSMSSION OF 12-LEAD ECG TRACINGS 
BY EMT-BASICS AND EMT-INTERMEDIATES: 
A FEASIBILITY STUDY Brad Cotton, Robert 
E. Newland, Howard A. Werman, EMS Medical 
Director, Ross County, Ohio, Chillicothe, OH, United 
States of America

 8. THE INCIDENCE OF PULMONARY ASPIRATION 
ASSOCIATED WITH LARYNGEAL MASK AIRWAY 
(LMA) USE DURING CARDIOPULMONARY 
RESUSCITATION (CPR) AND POSITIVE 
PRESSURE VENTILATION (PPV) IN SWINE. Brian 
P. Suffoletto, Eric Logue, David Salcido, James J. 
Menegazzi, University of Pittsburgh, Pittsburgh, PA, 
United States of America

 9.  MILD HYPOTHERMIA SLOWS THE DECAY OF 
QUANTITATIVE VENTRICULAR FIBRILLATION 
WAVEFORM MORPHOLOGY DURING 
PROLONGED CARDIAC ARREST James J. 
Menegazzi, Jon C. Rittenberger, Brian P. 
Suffoletto, Eric S. Logue, David D. Salcido, 
Lawrence D. Sherman, University of Pittsburgh, 
Pittsburgh, PA, United States of America

10.  INTRAMYOCARDIAL HIGH-ENERGY PHOSPHATE 
DELETION DURING VENTRICULAR FIBRILLATION 
CORRELATES WITH ELECTROCARDIOGRAPHIC 
CHANGE David D. Salcido, James J. Menegazzi, 
Eric S. Logue, Brian P. Suffoletto, Lawrence D. 
Sherman, University of Pittsburgh, Pittsburgh, PA, 
United States of America

11.  AN INDEPENDENT EVALUATION OF AN 
IMPEDANCE THRESHOLD DEVICE’S EFFECT ON 
RESUSCITATION FROM PORCINE VENTRICULAR 
FIBRILLATION Timothy J. Mader, Adam R. 
Kellogg, Jeremy Smith, Racheal Hynds-Decoteau, 
Claudia Gaudet, John Caron, Brett Murphy, Allie 
Paquette Baystate Medical Center/Tufts University 
School of Medicine, Springfield, MA, United States of 
America
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12.  INCREASING CPR DURATION PRIOR TO 
FIRST DEFIBRILLATION DOES NOT IMPROVE 
ROSC OR SURVIVAL IN A SWINE MODEL OF 
PROLONGED VENTRICULAR FIBRILLATION 
Jon C. Rittenberger, Brian Suffoletto, David 
Salcido, Eric Logue, James J. Menegazzi, 
University of Pittsburgh, Pittsburgh, PA, United 
States of America

13.  KING LT VS COMBITUBE: AIR MEDICAL CREW 
PERFORMANCE AND PREFERENCE Michael 
Lutes, Elizabeth Tumpach, E. Brooke Lerner, 
Dennis Ford, Andrews Steven, Medical College 
of Wisconsin, Wauwatosa, WI, United States of 
America

14.  AMBULANCE WAIT TIME DELAYS IN 
EMERGENCY DEPARTMENTS: A UNIQUE 
APPROACH TO MEASURING THE PROBLEM  
Michelle Welsford, Vaughn F. MacDonald, 
Santo C. Pasqua, Kelly Anne Turner, McMaster 
University and Hamilton Health Sciences Base 
Hospital Program, Oakville, Ontario, Canada

15.  COMPARISON OF FENTANYL AND MORPHINE IN 
THE PREHOSPITAL TREATMENT OF PATIENTS 
WITH ISCHEMIC TYPE CHEST PAIN Erin 
Weldon, Rob Grierson, Rob Ariano, Winnipeg 
Fire Paramedic Service, University of Manitoba, 
Winnipeg, Manitoba, Canada

16.  PREHOSPITAL SEPSIS PROJECT (PSP): 
KNOWLEDGE AND ATTITUDES OF UNITED 
STATES ADVANCED OUT-OF-HOSPITAL CARE 
PROVIDERS Amado Alejandro Baez, Priscilla 
Hanudel, Susan Wilcox, Eric Cadin, Ediza Maria 
Giraldez, Brigham and Women’s Hospital/ Harvard 
Medical School, Boston, MA, United States of 
America

POSTER PRESENTATIONS
17.  THE RESUSCITATION OUTCOMES 

CONSORTIUM EPISTRY – FREQUENCY 
AND VARIABILITY OF ADVANCED AIRWAY 
MANAGEMENT IN TRAUMA Mohamud R. Daya, 
Kent Koprowicz, Aaron Monnig, Dana Zive, 
Gena Sears, Henry Wang, Craig Newgard, 
Jeffery Kerby, Oregon Health & Science 
University, Portland, OR, United States of America

18.  PREHOSPITAL EVALUATION OF PARALYTIC 
ASSISTED ENDOTRACHEAL INTUBATION 
W. Andrew Wilson, Thomas Bateman, Vicki 
Bentzien, Carin M. Van Gelder, Yale-New Haven 
Hospital, New Haven, CT, United States of America

19.  RETROSPECTIVE REVIEW OF AIR MEDICAL 
NEEDLE THORACOSTOMY Kristine S. 
Robinson, Brian W. Moss, Michael J. Leicht, 
David J. Dula, Geisinger Medical Center, Danville, 
PA, United States of America

20.  THE USE OF END-TIDAL CARBON DIOXIDE 
VALUES OBTAINED DURING BAG-VALVE-MASK 
VENTILATION TO PREDICT POST-INTUBATION 
VALUES Daniel P Davis, James Dunford, 
University of California-San Diego, San Diego, CA, 
United States of America

21.  ENDOTRACHEAL TUBE CUFF PRESSURES IN 
PATIENTS INTUBATED PRIOR TO AEROMEDICAL 
TRANSPORT Melissa Shear, Jacob Chapman, 
Daniel Pallin, John Pliakas, Stephen Thomas, 
Massachusetts General Hospital, Boston, MA, 
United States of America

22.  COMPARISON OF THE AIRTRAQ® OPTICAL 
LARYNGOSCOPE TO DIRECT LARYNGOSCOPY 
BY PARAMEDICS IN A MANIKIN MODEL FOR 
EASY AND DIFFICULT INTUBATIONS Thomas 
A. Nowicki, James C. Suozzi, Mark Dziedzic, 
Richard Kamin, Stephen Donahue, Univ of 
Connecticut / Hartford Hospital Dept of Emergency 
Medicine, Hartford, CT, United States of America

23.  DIAGNOSTIC ACCURACY OF COMPUTERIZED 
PREHOSPITAL ECG INTERPRETATION IN THE 
BASIC LIFE SUPPORT SETTING François de 
Champlain, Lucy Boothroyd, Eli Segal, Thao 
Huynh, Viviane Nguyen, Eric Lareau, Alain 
Vadeboncoeur, Urgences-sante EMS, Montreal, 
Quebec, Canada

24.  NORMALIZATION OF DIAGNOSTIC FOR STEMI 
PREHOSPITAL ECG WITH NITROGLYCERIN 
THERAPY Brian Daniel Mahoney, David A. 
Hildebrandt, Paul Allegra, Hennepin County 
Medical Center, Minneapolis, MN, United States of 
America

25.  COMPUTERIZED INTERPRETATION OF 12 LEAD 
DECREASES TIME TO REPERFUSION FOR EMS 
PATIENTS WITH ST ELEVATION MYOCARDIAL 
INFARCTION Joy Dunn, Rusty Rae, Duane 
Robinson, Patrick Medado, Carol Clark, Robert 
Swor, Wayne State University, Detroit, MI, United 
States of America

26. POSITIVE PREDICTIVE VALUE OF 
PARAMEDIC AND EMERGENCY PHYSICIAN 
EKG INTERPRETATION FOR STEMI ARE 
IDENTICAL Todd Gregory, Jonathan McGhee, 
Robert Rosenbaum, Robert E. O’Connor, 
Rutland Memorial Hospital, North Clarendon, VT, 
United States of America

27.  EFFECT OF A STEMI PROTOCOL ON 
AEROMEDICAL SCENE TIMES Daniel Geary, 
Michael Leicht, John Skiendzielewski, Geisinger 
Medical Center, Bloomsburg, PA, United States of 
America

28.  PREHOSPITAL STEMI DIAGNOSIS AND 
EARLY HELICOPTER DISPATCH TO EXPEDITE 
INTERFACILITY TRANSFER REDUCES TIME 
TO REPERFUSION Robert J. Hyde, Christine 
Kociszewski, Stephen H. Thomas, Suzanne K. 
Wedel, Paul J. Brennan Mayo Clinic, Rochester, 
MN, United States of America

29.  DOES EMS TRANSPORT DIRECTLY TO 
PERCUTANEOUS CORONARY INTERVENTION 
CENTERS IMPROVE MYOCARDIAL INFARCTION 
SURVIVAL? Henry E. Wang, Oscar C. Marroquin, 
Kennth J. Smith, University of Pittsburgh, 
Pittsburgh, PA, United States of America

30.  LINKING THE ELDERLY TO COMMUNITY SOCIAL 
SUPPORT SERVICES UTILIZING AN EMS-BASED 
FOLLOW-UP PROGRAM Ricky C. Kue, Edward 
Ramstrom, Stacy Weisberg, Marc Restuccia, 
Johns Hopkins Medical Institutions, Baltimore, MD, 
United States of America

31.  TRENDS AND FUNDING IN EMERGENCY  
DO EMS PROVIDERS THINK THEY SHOULD 
PARTICIPATE IN DISEASE PREVENTION? 
E. Brooke Lerner, Manish N. Shah, Antonio 
R. Fernandez, Medical College of Wisconsin, 
Milwaukee, WI, United States of America

32.  DO EMS PROVIDERS THINK THEY SHOULD 
PARTICIPATE IN DISEASE PREVENTION? 
E. Brooke Lerner, Manish N. Shah, Antonio 
R. Fernandez, Medical College of Wisconsin, 
Milwaukee, WI, United States of America

 33.  PARAMEDICS’ EXPERIENCE WITH 
PREHOSPITAL RESEARCH: A SURVEY Jan L. 
Jensen, Gredi A. Patrick, Andrew H. Travers, 
Emergency Health Services, Dartmouth, Nova 
Scotia, Canada

34.  IDENTIFICATION AND MANAGEMENT OF 
INTIMATE PARTNER VIOLENCE IN EMS: 
A NEEDS ASSESSMENT Brian Schwartz, 
Robin Mason, Robert Burgess, Elaine Irwin, 
Sunnybrook Osler Center for Prehospital Care, 
Toronto, Ontario, Canada

35.  NEW MODEL OF FREESTANDING EMERGENCY 
FACILITY: FIRST YEAR OF SERVICE TO 
ITS COMMUNITY AND ALTERNATE EMS 
TRANSPORT DESTINATION FOR A LOCAL EMS 
SYSTEM Roger M. Stone, Benjamin J. Lawner, 
Michael A. McAdams, Joel Buzy, Richard 
L. Alcorta, Thomas W. Carr, Jr., University 
of Maryland, Mount Airy, MD, United States of 
America

36.  RELATIONSHIP BETWEEN LENGTH OF STAY AT 
THE ED AND HOSPITAL MORTALITY Sang Do 
Shin, In Sool You, Jin Seong Cho, Ki Ok Ahn, 
Yu Jun Kim, Kyoung Jum Song, Ju Ok Park 
Seoul National University Hospital, Seoul, Republic 
of Korea

37.  PERSPECTIVES ON GERIATRICS EDUCATION 
FOR EMS PROVIDERS Lars-Kristofer N. 
Peterson, Rollin J. Fairbanks, Manish N. Shah 
University of Rochester, Rochester, NY, United 
States of America

38.  THE FEASIBILITY AND EFFECTIVENESS OF 
USING DAILY MANIKIN PRACTICE TO IMPROVE 
INTUBATION SUCCESS Jeffrey Lubin, Robert 
Carter University Hospitals Case Medical Center, 
Cleveland, OH, United States of America

39.  EDUCATION IS BENEFICIAL TO IMPROVE 
ADHERENCE TO INTUBATION VERIFICATION 
TECHNIQUES AND DOCUMENTATION Kevin 
Tishkowski, Raymond Little, Steve Myers, 
Kathryn Cockerham, Mobile Medical Response, 
Inc., Saginaw, MI, United States of America

40.  THE DEVELOPMENT OF A NATIONAL 
EMERGENCY MEDICAL SERVICES 
CURRICULUM FOR PHYSICIANS IN 
CANADA Russell D. MacDonald, Joseph Ip, 
Karen Wanger, Adrienne Rothney, Kirstie 
McLelland, Andrew H. Travers, P. Richard 
Verbeek, Sunil Sookram, Erik Vu, Ed Cain, 
Ornge Transport Medicine / University of Toronto, 
Toronto, Ontario, Canada

41.  QUALITY OF BASIC LIFE SUPPORT SKILLS 
AMONG EMS-CERTIFIED PHYSICIANS IN 
AUSTRIA Peter Nagele, Michael Huepfl, Medical 
University of Vienna/Washington University in St. 
Louis, St. Louis, MO, United States of America

continued on page 6
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42.  SMOKING AND CESSATION PATTERNS AMONG 
NATIONALLY REGISTERED EMERGENCY 
MEDICAL SERVICES PROFESSIONALS Antonio 
R. Fernandez, Jonathan R. Studnek, National 
Registry of EMTs, Columbus, OH, United States of 
America

43.  BODY MASS INDEX OF EMERGENCY MEDICAL 
SERVICES PROFESSIONALS Antonio R. 
Fernandez, Jonathan R. Studnek, Lynn White, 
National Registry of EMTs, Columbus, OH, United 
States of America

44.  DO EMERGENCY MEDICAL SERVICES 
PROFESSIONALS MEET CDC PHYSICAL 
ACTIVITY RECOMMENDATIONS? Jonathan R. 
Studnek, Antonio R. Fernandez, National Registry 
of EMTs, Columbus, OH, United States of America

45.  ANALYSIS OF PUBLIC SAFETY LINE-OF-DUTY 
INJURIES Joe Suyama, Jon Rittenberger, David 
Hostler, University of Pittsburgh, Pittsburgh, PA, 
United States of America

46.  FACTORS INFLUENCING EMS PROVIDERS’ 
INTENT TO STAY IN THE WORKFORCE Michael 
G. Millin, Roger E. Levine, Johns Hopkins 
University School of Medicine, National Registry of 
EMTs, Baltimore, MD, United States of America

47.  DESCRIBING THE AMOUNT OF MEDICAL 
DIRECTOR CONTACT AMONG NATIONALLY 
REGISTERED EMERGENCY MEDICAL SERVICES 
PROFESSIONALS Jonathan R. Studnek, Antonio 
R. Fernandez, Gregg S. Margolis, Robert E. 
O’Connor, National Registry of EMTs, Columbus, 
OH, United States of America

48.  THE INCIDENCE OF CARBON MONOXIDE 
POISONING DURING CO ALARM 
INVESTIGATIONS David Hostler, Ronald N. 
Roth, Richard E. Kaufman, Kenneth D. Katz, 
Daniel E. Brooks, Anthony F. Pizon, Kevin 
O’Toole, University of Pittsburgh, Pittsburgh, PA, 
United States of America

49.  METHICILLIN-RESISTANT STAPHYLOCOCCUS 
AUREUS PREVALENCE ON STETHOSCOPES OF 
EMS PROFESSIONALS Mark A. Merlin, Matthew 
Wong, Peter Pryor, Kevin Rynn, Michael Newlon, 
Rachael Perritt, Timothy Fallon, Robert Wood 
Johnson Medical School, Livingston, NJ, United 
States of America

50.  ARRIVAL WITH EMS DOES NOT 
PREDICT ADMISSION IN PATIENTS WITH 
SYNCOPE Howard Felderman, Brian Walsh, 
Morristown Memorial Hospital, Morristown, NJ, 
United States of America

51.  EPIDEMIOLOGY OF BEHAVIORAL HEALTH 
RELATED EMS TRANSPORTS Paul Daniel 
Patterson, Gary S. Cuddeback, Jane H. Brice, 
Charity G. Moore, University of Pittsburgh, 
Pittsburgh, PA, United States of America

52.  THE EVOLUTION OF ANALGESIA IN EMS: A 
COMPARISON OF MORPHINE ANALGESIA 
PRE AND POST STANDING ORDERS Erik A. 
Rueckmann, Courtney Jones, Manish Shah, 
Vijay Bansal, University of Rochester, Rochester, 
NY, United States of America

53.  PASS TO THE STROKE CENTER – PATCHING 
FOR ACUTE STROKE SYNDROME John J. 
Glasheen, Jordan Chenkin, Norm Lambert, 
Richard Verbeek, Sunnybrook-Osler Centre for 
Prehospital Care, Toronto, Ontario, Canada

54.  EMT COMBITUBE AND OUTCOMES AFTER 
OUT-OF-HOSPITAL CARDIOPULMONARY 
ARREST Charles E. Cady, Matthew Weaver, 
Ronald G. Pirrallo, Henry E. Wang, Medical 
College of Wisconsin, Milwaukee, WI, United States 
of America

55.  MECHANICAL CHEST COMPRESSIONS 
VERSUS MANUAL CHEST COMPRESSIONS 
FOR CARDIAC ARREST: A SYSTEMATIC REVIEW 
AND METANALYSIS Steven C. Brooks, Blair L. 
Bigham, Laurie J. Morrison, Sunnybrook Health 
Sciences Center, Toronto, Ontario, Canada

56.  PRE-HOSPITAL INTUBATION IN CARDIAC 
ARREST, A COMPARISON OF SURVIVAL Don L. 
Custodio, Joshua Egly, Nathan Bishop, Michael 
Prescott, Raymond Jackson, Robert Swor, 
William Beaumont Hospital, Royal Oak, MI, United 
States of America

57.  METABOLIC DEMANDS ON THE 
RESCUER DURING CARDIOPULMONARY 
RESUSCITATION Stacy Reynolds, John 
Rittenberger, Steven Reis, Joe Suyama, David 
Hostler, University of Pittsburgh, Pittsburgh, PA, 
United States of America

58.  WORK OF CPR DURING TWO DIFFERENT 
COMPRESSION TO VENTILATION RATIOS Amy 
Betz, Clifton Callaway, Brian Suffoletto, David 
Hostler, Jon Rittenberger, University of Pittsburgh, 
Pittsburgh, PA, United States of America

59.  RAPID DEPLOYMENT OF A MECHANICAL CPR 
DEVICE IMPROVES SHORT-TERM SURVIVAL 
IN OUT-OF-HOSPITAL CARDIAC ARREST – A 
SINGLE CENTER EXPERIENCE Don Lundy, 
William Todd McGeorge, Annemarie E. Silver, 
Gary A. Freeman, Charleston County EMS, N. 
Charleston, SC, United States of America

60.  SURVEY OF ATTITUDES AND BARRIERS TO 
PERFORMING CPR Alex Mangili, Francis X 
Guyette, III, University of Pittsburgh, Pittsburgh, 
PA, United States of America

61.  THE FEASIBILITY OF PREHOSPITAL 
BISPECTRAL ELECTROENCEPHALOGRAPHY 
IN TRAUMATIC BRAIN INJURY Daniel P. Davis, 
Univeristy of California-San Diego, San Diego, CA, 
United States of America

➠
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62.  DISCRIMINATORY ABILITY OF S100 PROTEIN 
TO PREDICT INTRACRANIAL LESION AND 
CLINICAL OUTCOMES AFTER TRAUMATIC BRAIN 
INJURY Yu Jin Kim, Sang Do Shin, Ki Ok Ahn, 
Jin Seong Cho, Ju Ok Park, Kyoung Jun Song, 
Gil Joon Suh, Sung Chun Kim, Seoul National 
University Hospital, Seoul, Seoul, Seoul, Republic of 
Korea

63. EVALUATION AND COMPARISON OF 
TOURNIQUETS FOR HEMORRHAGE 
CONTROL Phillip L. Coule, Dustin J. Calhoun, 
Medical College of Georgia, Augusta, GA, United 
States of America

64.  USE OF THE HEMCON ® BANDAGE FOR 
EXTERNAL HEMORRHAGE CONTROL IN A 
CIVILIAN EMS SETTING Mark Stevens, Mohamud 
R. Daya, Scott Sullivan, Corie Depuy, Tualatin 
Valley Fire & Rescue, Aloha, OR, United States of 
America

65.  EXTERNAL VALIDATION OF CLINICAL SPINE 
CLEARANCE CRITERIA FOR SELECTIVE 
PREHOSPITAL SPINE IMMOBILIZATION Yu Jin 
Kim, Sang Do Shin, Ki Ok Ahn, Jin Seong Cho, 
Sung Chun Kim, Ju Ok Park, Kyoung Jun Song, 
Seoul National University Hospital, Seoul, Seoul, 
Seoul, Republic of Korea

66.  PREVENTABLE AND NON-PREVENTABLE 
REASONS FOR PROLONGED SCENE TIME 
IN TRAUMA PATIENTS Alex Garza, Matthew 
Gratton, James McElroy, Daniel Lindholm, Rex 
Archer, Joseph Salamone, Washington Hospital 
Center, Falls Church, VA, United States of America

67.  QUALITY IMPROVEMENT STRATEGIES IMPROVE 
SCENE TIME COMPLIANCE FOR PATIENTS 
REQUIRING TRAUMA CENTER ROUTING Alex 
Garza, Matthew Gratton, James McElroy, Daniel 
Lindholm, Joseph Salamone, Rex Archer, 
Washington Hospital Center, Falls Church, VA, 
United States of America

68.  CLINICAL BENCHMARKS IN EMS: DO THE 
NUMBER OF EMS PROVIDERS IN THE SYSTEM 
AFFECT THEIR CRITICAL CARE PATIENT 
INTERVENTIONS? Kristin Vrotsos, Clare Guse, 
Ronald G.Pirrallo, Tom P. Aufderheide, Medical 
College of Wisconsin, Milwaukee, United States of 
America

69. DOES PATIENT-SELECTED MUSIC PLAYED 
DURING AMBULANCE TRANSPORT DECREASE 
PATIENT ANXIETY? Melinda Threlkeld, James 
Montoya, David French, Tom Blackwell, Carolinas 
Medical Center, Charlotte, NC, United States of 
America

70.  STRATEGIC HIGHWAY SAFETY PLANS: WHERE 
IS EMS? Nadine Levick, Heidi Cordi, EMS Safety 
Foundation, New York, NY, United States of America

71.  EMS TRANSPORT DIRECTLY TO THE WAITING 
ROOM- IS IT SAFE? David Edward Slattery, 
Estrella Evangelista-Hoffman, University of 
Nevada School of Medicine, Las Vegas, NV, United 
States of America

72.  EFFECTS OF IMPLEMENTATION OF ELECTRONIC 
EMS PREHOSPITAL CARE REPORTS (E-
PCRS) Joshua B. Gaither, Asa Margolis, Carin M. 
Van Gelder, Yale-New Haven Hospital, New Haven, 
CT, United States of America
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73.  PROSPECTIVE FOLLOW UP STUDY ON 
PATIENTS RECEIVING TREAT-AND-RELEASE 
MEDICAL DIRECTIVES DURING A MASS 
GATHERING EVENT  Hani Ahmed Baroum, King 
Abdulaziz Hospital Medical City, Jeddah, Saudi 
Arabia, Jeddah, Saudi Arabia

74.  TRIAGE PERFORMANCE OF FIRST-
YEAR MEDICAL STUDENTS USING A 
MULTIPLE CASUALTY SCENARIO PAPER 
EXERCISE Robert F. Sapp, Jane H. Brice, 
University of North Carolina School of Medicine, 
Chapel Hill, NC, United States of America

75. EMERGENT ATROPINE RECONSTITUTION 
DURING A SIMULATED MASS CASUALTY 
INCIDENT Robert B. Dunne, Floyd Vitale, St 
Joseph Mercy Hospital, Northville, MI, United States 
of America

76.  MASS GATHERINGS DO NOT INCREASE 
AMBULANCE TRANSPORT RATES Elissa Meites, 
John Brown, University of California San Francisco, 
San Francisco, CA, United States of America

77.  A REVIEW OF FIELD TREATED SHOULDER 
DISLOCATIONS AT A REMOTE SKI 
AREA Frederick Fuller, Andrew Longstreth, 
Crystal Mountain (WA) Ski Patrol, Olympia, WA, 
United States of America

78.  PROLONGED TASER® “DRIVE STUN” EXPOSURE 
IN HUMANS DOES NOT CAUSE WORRISOME 
BIOMARKER CHANGES Jeffrey D. Ho, Donald 
M. Dawes, Anne L. Lapine, William G. Heegaard, 
Laura L. Bultman, Mark A. Johnson, James 
R. Miner Hennepin County Medical Center, 
Minneapolis, MN, United States of America

79.  SHINING A LIGHT MAKES DIFFERENCE: 
IMPROVED SURVIVAL FROM OUT OF HOSPITAL 
CARDIAC ARREST THROUGH A POPULATION 
BASED DATA COLLECTION AND FEEDBACK 
STRATEGY Laurie J. Morrison, Cathy Zhan, 
Sandra Chad, Robert Burgess, Steve Driscoll, 
Mark McLennan, Blair Bigham, Sheldon 
Cheskes, Michael Feldman, Michelle Welsford, 
Prehospital and Transport Medicine Research, 
University of Toronto, Toronto, Ontario, Canada

81.  EVIDENCE FOR CIRCADIAN VARIABILITY 
IN THE FREQUENCY OF OUT-OF-HOSPITAL 
CARDIAC ARREST Steven C. Brooks, Robert H. 
Schmicker, Thomas D. Rea, Scott S. Emerson, 
Tom P. Aufderheide, Daniel P. Davis, Ritu Sahni, 
Laurie J. Morrison, Gena K. Sears, Denise E. 
Griffiths, Sunnybrook Health Sciences Center, 
Toronto, Ontario, Canada

82.  AN ASSESSMENT OF THE RELIABILITY OF 
CARDIAC ARREST PREDICTOR AND OUTCOME 
VARIABLES Robert Swor, Patrick Medado, 
Duane Robinson, Heather Grace, William 
Beaumont Hospital, Royal Oak, MI, United States 
of America

83.  PUBLIC ACCESS DEFIBRILLATORS: ARE THEY 
USED BY THE “LAYPERSON” PUBLIC? AN 
OBSERVATIONAL STUDY FROM DELAWARE  
Patrick Matthews, Diane McGinnis-Hainsworth, 
Ross Megargel, Craig Durie, Christiana Care 
Health System, Newark, DE, United States of 
America

84.  FACTORS AFFECTING DECISION TO 
TRANSPORT CARDIAC ARREST PATIENTS IN A 
LARGE URBAN/SUBURBAN PARAMEDIC EMS 
SYSTEM Charles E. Cady, Andrew Cardoni, 
Medical College of Wisconsin, Milwaukee, WI, 
United States of America

85.  GENDER DISPARITIES IN THE RATE OF 
BYSTANDER CPR Jaime Massucci, Diane 
McGinnis-Hainsworth, Debra Resurreccion, 
Ross Megargel, Robert E. O’Connor, Christiana 
Care Health System, Newark, DE, United States of 
America

86.  EARLY POST-RESUSCITATION LEVELS OF 
CYTOCHROME-C AND INTERLEUKIN-6 AFTER 
PROLONGED PORCINE CARDIAC ARREST David 
D. Salcido, Eric S. Logue, Brian P. Suffoletto, 
Jon C. Rittenberger, James J. Menegazzi. 
University of Pittsburgh, Pittsburgh, PA, United 
States of America

87.  INDUCING HYPOTHERMIA DURING 
RESUSCITATION IMPROVES RETURN OF 
SPONTANEOUS CIRCULATION IN PROLONGED 
PORCINE VENTRICULAR FIBRILLATION James 
J. Menegazzi, Jon C. Rittenberger, Brian P. 
Suffoletto, Eric S. Logue, David D. Salcido, 
Lawrence D. Sherman, University of Pittsburgh, 
Pittsburgh, PA, United States of America

88. ELECTRICALLY INDUCED CHEST 
CONSTRICTIONS PRODUCE VENTILATION 
AS WELL AS CARDIAC OUTPUT Hao Wang, 
Wanchun Tang, Min-shan Tsai, Shijie Sun, 
Yongqin Li, Jun Guan, Byron L. Gilman, Max 
Harry Weil, Weil Institute of Critical Care Medicine, 
Rancho Mirage, CA, Palm Springs, CA, United 
States of America

89.  DECLINING PROPORTION OF SHOCKABLE 
RHYTHMS IN OUT-OF-HOSPITAL CARDIAC 
ARRESTS IN AN URBAN EMS SYSTEM  Ryan B. 
Hunt, Claire McNeil, Casey M. Rebholz, Patricia 
M. Mitchell, Peter Moyer, Boston University School 
of Medicine, Cambridge, MA, United States of 
America

90.  IMPROVED SURVIVAL TO DISCHARGE IN 
CARDIAC ARREST PATIENTS USING A NOVEL 
OUT OF HOSPITAL PROTOCOL Alex Garza, 
Matthew Gratton, Joseph Salamone, III, 
Daniel Lindholm, James McElroy, Rex Archer, 
Washington Hospital Center, Falls Church, VA, 
United States of America

91.  SAFETY EVALUATION OF A PREHOSPITAL 
CARDIAC ARREST REGIONALIZATION 
PROTOCOL FOR PATIENTS WITH RETURN 
OF SPONTANEOUS CIRCULATION IN 
THE FIELD Bentley J. Bobrow, Tyler F. 
Vadeboncoeur, Daniel W. Spaite, Vatsal Chikani, 
Lani Clark, Arthur B. Sanders, Mayo Clinic 
Arizona, Scottsdale, AZ, United States of America

92.  CARDIAC ARREST OF NON-PATIENTS WITHIN 
PUBLIC HOSPITAL AREAS Robert Jones, Jr., 
Roxana Delgado, Bruce D. Adams, San Antonio 
Uniformed Services Health Education Consortium 
(SAUSHEC), Ft Sam Houston, TX, United States of 
America

93.  AMBULANCE STRETCHER ADVERSE 
EVENTS Henry E. Wang, Benjamin N Abo, 
Matthew Weaver, Robert Kaliappan, University of 
Pittsburgh, Pittsburgh, PA, United States of America

94.  PHYSICIAN PROVIDED PREHOSPITAL CARE-
REDUCING THE BURDEN ON EMERGENCY 
DEPARTMENTS Cathal O’Donnell, Conor Deasy, 
Damien Ryan Mid-Western Regional Hospital, 
Limerick, Ireland

95.  SAFETY AND CRASHWORTHINESS 
ENGINEERING ANALYSIS OF THE AMBULANCE 
MANUFACTURING DIVISION’S PROPOSED 
2007 AMBULANCE STANDARDS Nadine Levick, 
Raphael Grzebieta, EMS Safety Foundation, New 
York, NY, United States of America

96.  A COMPARISON OF HOSPITAL COSTS AFTER 
SUCCESSFUL CARDIAC RESUSCITATION 
COMPARED TO STEMI PATIENTS Robert Swor, 
Judy Boura, Scott Compton, Victoria Lucia, 
William Beaumont Hospital, Royal Oak, MI, United 
States of America

97.  A QUICK AND EASY DETERMINATION OF 
EXTERNAL BLOOD LOSS USING THE ‘MAR 
METHOD’ Mark A. Merlin, Scott Alter, Brian 
Raffel, Ron Cody, Robert . Levy, Robert Wood 
Johnson Medical School, Livingston, NJ, United 
States of America

98.  SIMULATED RESCUE AIRWAY USE 
BY LAYPERSONS WITH TELEPHONIC 
INSTRUCTION Gillian Beauchamp, Paul 
Phrampus, Francis X Guyette, III, University of 
Pittsburgh, Pittsburgh, PA, United States of America

99.  ATROPINE PRETREATMENT IN PEDIATRIC AIR 
MEDICAL RSI Brian D. Clothier, Eric Swanson, 
Scott McIntosh, University of Utah, Salt Lake City, 
UT, United States of America

100. ERRORS IN PREHOSPITAL ESTIMATION OF 
PEDIATRIC WEIGHT BASED DOSING Bryan 
Yurek, David LaCovey, Francis X Guyette, III, 
University of Pittsburgh, Pittsburgh, PA, United 
States of America

101. PREHOSPITAL PAIN ASSESSMENT IN PEDIATRIC 
TRAUMA Eugene Izsak, Janet L. Moore, Kathryn 
Stringfellow, Michael F. Oswanski, David A. 
Lindstrom, Heather A. Stombaugh The Toledo 
Hospital & Toledo Children’s Hospital, Toledo, OH, 
United States of America

102. EMS PROVIDER USE OF THE PEDIATRIC EZ-
IO NEEDLE IN PEDIATRIC PATIENTS: A PILOT 
STUDY Ralph J. Frascone, Joseph P. Jensen, 
Sandi S. Wewerka, Joshua G. Salzman Regions 
Hospital EMS, St. Paul, MN, United States of 
America

103. THE EPIDEMIOLOGY OF EMERGENCY MEDICAL 
SERVICES USE BY CHILDREN: AN ANALYSIS 
OF THE NATIONAL HOSPITAL AMBULATORY 
MEDICAL CARE SURVEY Jeremy T. Cushman, 
Manish N. Shah, Colleen O. Davis, Jeffrey 
Bazarian, Peggy Auinger, Bruce Friedman 
University of Rochester, Rochester, NY, United 
States of America ✱




