International Journal of

Paramedicine

An Official Journal of the National EMS Management Association
Produced in collaboration with the Portuguese Prehospital Emergency Society
(Sociedade Portuguesa de Emérgencia Pré-Hospitalar)

https ZZd01 org[lo 56068/ NNW C6818


https://internationaljournalofparamedicine.com/index.php/ijop/issue/view/N10
https://doi.org/10.56068/CCRR8543
https://doi.org/10.56068/DKHR6594

https://www.nemsma.org/

International Journal of

Paramedicine

An Official Journal of the National EMS Management Association (USA)
Produced in collaboration with the Portuguese Prehospital Emergency Society
(Sociedade Portuguesa de Emérgencia Pré-Hospitalar)

NATIONAL

MANAGEMENT

ASSOCIATION

Editorial and Production Team

Editor-In-Chief

Michael R. (Mic) Gunderson, EMT-P

(Ret.), FAEMS — President, Center for
Systems Improvement; Chief Strategy Officer,
Cambridge Consulting Group; Adjunct
Faculty, Department of Emergency Health
Services, University of Maryland - Baltimore
County; Madisonville, TN, USA

Managing Editors

Theron Becker, MPH, MPA, FACPE, CP-C
— Deputy Director of EMS, Raven Advisory;
Fayetteville, NC, USA

Terry Payer, MPSLA, CCP-C, NRP —
Director of EMS, Indian Health Service-
QNBMHCEF; Belcourt, ND, USA

Associate Editor - Marketing

Andrew J. Steward, BS, NRP — Paramedic,
Wellspan EMS; EMS Instructor, Harrisburg
Area Community College; Tanytown, MD
USA

Associate Editors - Peer-Review

Kevin T. Collopy, MHL, FP-C, NRP,
CMTE - Clinical Outcomes & Compliance
Manager, Novant Health AirLink/VitaLink;
Chair, Global Critical Care Transport Higher
Education Council; Wilmington, NC, USA

Cole Ettingoff, MPH — Medical Student,
Trinity School of Medicine; Memphis, TN,
USA

Jamie K. Jacobs, MS, NRP — EMS Lead,
Senior Consultant, Environmental Systems
Research Institute; Marshfield, MO, USA

Ginny Kaplan, PhD, MHS, Paramedic,
FAEMS — Chair and Assistant Professor
of Healthcare Administration, Methodist
University; Clayton, NC, USA

Christine McGuire-Wolfe, PhD, CIC, CPH,
EMT-P/FFII — Assistant Professor, University
of South Florida, College of Public Health;
Director, Infection Control for Emergency
Responders Collaborative and Training Hub
(ICER); Tampa, FL, USA

Scot Phelps, JD, MPH, Paramedic, FP-C

— Englewood Hospital and Medical Center
Mobile Intensive Care; Principal Researcher,
NYC Ambulance History Project / NJ
Ambulance History Project; Bordentown, NJ,
USA

Vincent D. Robbins, MSc, FACPE, LFACHE
— Founder, President, and Chief Executive
Officer, Cambridge Consulting Group;
Cambridge, MD, USA

Associate Editors — Production

James D. Dinsch, MS, NRP, CCEMTP —
Director of EMS, LifeCare Medical Center;
Principal, Dinsch Consulting Group;
Executive Director, Florida Association of
EMS Educators; Executive Director, Florida
Association of EMTs and Paramedics; Roseau,
MN, USA

Senior Editors — Statistics and
Methodology

Eihab Khasawneh, DDS ,RN ,Paramedic,
PhD - Assistant Professor and Assistant Dean,
Paramedic Program and Faculty of Applied
Medical Sciences, Jordan University of Science
and Technology; Irbid, Jordan

Sonja Maria, PhD, Paramedic — Associate
Head of School, Head of Discipline for
Paramedicine, Charles Sturt University; Chair
of the Australasian Paramedic Clinical Practice
Guidelines SIG, Australasian College of
Paramedicine; Bathurst, NSW, Australia

Nikiah Nudell, MS, MPhil, NRP, FACPE

— Paramedic Scientist, The Paramedic
Foundation; Research Manager, University of
Colorado Health; Loveland, CO, USA

Assistant Editors — Copy and Proof

Laura L. Chadwick, BS, MLS(ASCP)CM,
QLS CM, NRAEMT - Fairview Park Hospital,
Dublin, GA, USA

Craig Evans, MEd — Assistant Professor,
George Washington University; Washington,
DC, USA

Allison G.S. Knox, MPH, MA, EMT-B —
Instructor, Political Science, Marist College;
Instructor, Emergency Management & Fire
Science, American Military University;
Intermittent Emergency Management
Specialist, Administration of Strategic
Preparedness and Response; Pawling, NY,
USA

Megan A. Mason MPH, NRP, FFII -
Firefighter/Paramedic, Cranesville Fire
Department; Cranesville, PA, USA

Brian C. Wilcox, BS, NRP, CCEMTP —
Program Director, University of Pittsburgh
Medical Center — Chautauqua Regional
Paramedic Program; Clinical Coordinator/
Paramedic, Alstar EMS; Jamestown, NY, UA



Section Editors — Benchmarks

John R. Clark, JD, MBA, NRP, FP-C,
CCP-C, CMTE - Chief Operating Officer,
International Board of Specialty Certification;
Apollo, PA, USA

Diane C. Flint, DPA, MS, NRP — Assistant
Dean, School of Health Professions,
Community College of Baltimore County;
Baltimore, MD, USA

Ben Neal, BS, NRP — Division Chief of
EMS, Fern Creek Fire and EMS; Vice-Chair,
Kentucky Board of EMS; Louisville, KY, USA

Tanveer Ahmed Yadgir, PhD, MBA,
PGDEMS — Academic Faculty & EMS
Researcher, Fatima College of Health Scinces;
Abu Dhabi, UAE

Section Editors — Case Scenarios

Becky J. Donelon, EdD, ACP — Paramedic
Programs Faculty, Northern Lakes College;
Applied Research & Graduate Studies, Justice
Institute of British Columbia; Edmonton, AB,
Canada

Paul LeSage — Founding Partner & Senior
Analyst, SG Collaborative Solutions LLC;
Portland, OR, USA

Luke A. Persin, MS-3, EMT-B — EMT,
Mutual Aid Ambulance Service; MS-3,
DeBusk College of Osteopathic Medicine;
Greensburg, PA, USA

Section Editors — Comparisons

Luc de Montigny, MFR, PhD — Conseiller
en Analyse et Recherche Clinique, Urgences-
santé; Adjunct Professor, McGill University;
Montréal, QC, Canada

Brian A. Donaldson, CCP, ASM, AAS
— Director of EMS, Peach County (GA);
Centerville, GA, USA

Mark Weiss, DHA, MHA, MEP, NRP/FF

— Training Officer, District of Columbia Fire
Department; Principal, Expeditionary Medical
Education & Training; Alexandria, VA, USA

Section Editors — Externals

Jenifer A. Swab, PhD, Paramedic — Training
Coordinator, Foxwall EMS; Pittsburgh, PA,
USA

Robert K. Waddell II — Training Manager,
SAM Medical; Beulah, WY, USA

Section Editors — Literature Searches

Shaughn Maxwell, PsyM, EMT-P — Deputy
Chief, South County Fire and Rescue; Everett,
WA, USA

Brenda M. Morrissey, DPA, FP-C, FACPE
— Paramedic Communications Coordinator
(Quality Management) & EMS Educator,
Northwell Health; President, Second Chance
Safety, LLC; Floral Park, NY, USA

Section Editors — Paramedicine
Contents

Brad Buck, BS, NRP, CP — Community

& Emergency Paramedic, Mayo Clinic
Ambulance Service; Board of Directors,
American Paramedic Association; Rochester,
MN, USA

LaTosha A. Hogan, EMT-P, MA — Paramedic,
University of Chicago/Adventhealth; Chicago,
IL, USA

Julius McAdams, BA, Paramedic — AirLink/
VitaLink Clinical Education Coordinator,
Novant Health-New Hanover Regional
Medical Center; International Board of
Specialty Certifications Liaison, International
College of Advanced Practice Paramedics;
Wilmington, NC, USA

Sean M. Teed, CCP, MEd(c) — Paramedic
Educator, Nova Scotia Health; Lead Faculty,
Interprofessional Practice and Learning;
Halifax, NS, Canada

Section Editors — Performance
Indicators

Ian E. Blanchard, PhD, ACP — Scientist,
Alberta Health Services; Adjunct Assistant
Professor, University of Calgary; Calgary, AB,
Canada

Todd Hatley, PhD, MBA, MHA — Chief
Executive Officer, Integral Performance
Solutions; Improvement Advisor, Institute for
Healthcare Improvement; Wilmington, NC,
USA

Oren Wacht, EMT-P, PhD — Department
Head, Emergency Medicine, Ben Gurion
University of the Negev; Medical Council,
Magen David Adom; Beer Sheba, Israel

Section Editors — Perspectives

Albert Bouwer-Monroy, MS-1, NRP, FP-C —
Deputy Chief, Foxwall EMS; Medical Student,
Lake Erie College of Osteopathic Medicine;
Pittsburgh, PA, USA

Elizabeth Lacy, MPS, BS, Paramedic —
EMS Outreach Coordinator LCMC Health -
University MedicalCenter New Orleans; New
Orleans, LA, USA

Christopher Suprun, BS, NRP, FP-C —
Director, Clinical Operations, September 11
Foundation; Dallas, TX, USA

Michael Thomas, MHA, EMT-B, FACPE —
Director of Safety & Government Relations,
Deputy Director of Compliance & Human
Resources, Jan-Care Ambulance, Inc. / GEMS;
Beckley, WV, USA

Section Editors — Podcast / Vliog

Chris Cebollero, CCEMT-P, BS, MBA
— Head of Operations - Partner Success,
QuikMedic; Elmhurst, IL, USA

Robert C. Lawrence, MCMI — Executive
Director, California Ambulance Association;
Director, Pro EMS; Las Vegas, NV, USA

Mike Verkest, AAS, FP-C, CCP-C, C-NPT,
Paramedic — President, FireDog Productions;
Manager, Content Development, ESO; Manor,
TX, USA

Dean Pearcy — Video Production Technician,
Spokane Fire Department; Spokane, WA, USA

Eoin Walker, MSc, BSc, Dip IMC RCSEd,
FEWM, AFHEA — Senior HEMS Marketing
Manager, Airbus Helicopters; Augsburg,
Bavaria, Germany

Section Editors — Profiles

Sean Caffrey, MBA, FACPE, NRP — Chief
Executive Officer & Commissioner, Crested
Butte (CO) Fire Protection District; President,
National EMS Management Association;
Crested Butte, CO, USA

Christoph Redelsteiner, DPH, PhDr,
MS — FH-Professor DSA Mag., St. Polten
University of Applied Sciences; St. Polten,
Austria

Section Editors — Reflections

Michael S. Gerber, MPH, NRP — Paramedic,
Bethesda-Chevy Chase Rescue Squad;
Adjunct Instructor, The George Washington
University; Washington, DC, USA

Scott A. Lancaster, PhD, MHA, NR-P —
Director of Operations, Cataldo Ambulance
Service; Adjunct Assistant Professor, Eastern
Kentucky University; Goffstown, NH, USA

Isaac Ryals, BS, NRP — Simulation
Operations Specialist, Jump Simulation Center
Urbana; Champaign, IL, USA

Section Editors - Social Media /
Correspondence

Sean Ferguson, MCPara, FdSc, MSc,
PGCert, FHEA, DDCM - Senior Lecturer,
Paramedicine, University of Doha; Chief
Education Officer, Alnawa Medical; Doha,
Qatar

Ginny Kaplan, PhD, MHS, Paramedic,
FAEMS — Chair and Assistant Professor
of Healthcare Administration, Methodist
University; Clayton, NC, USA

Joshua Kimbrell, BA, NRP, CLI - Quality
Manager, MediSys Health Network; Brooklyn,
NY, USA

Section Editors — Toolbox

Charles A. Foat, PhD, MEdT, NRP —
Director of Emergency Medical Science,
Johnson County Community College; Olathe,
KS, USA

Emily R. Kaplan, DrPH, MPA, EMT-P —
Director, Clinical Practice Group, DocGo;
Adjunct Faculty, Westchester Community
College; Mahopac, NY, USA



Mary Ahlers, MEd, BSN, ACP, NRP

— President & Chief Executive Officer,
Paramedic Health Solutions; President,
Paramedic Network; Cincinnati, OH, USA

Ahed Al Najjar, FAHA, Paramedic,

MPH, RN — EMS Education & Research
Manager, National Ambulance; Professor,
Trisakti University; Instructor, University of
Pittsburgh; Abu Dhabi, UAE.

William K. Atkinson, PhD, MPH, MPA,
FACHE, FACPE — Senior Advisor, Cambridge
Consulting Group; Raliegh, NC, USA

Maria Beermann-Foat, PhD, MBA, NRP

— EMS Training Coordinator, Eugene
Springfield Fire Department; Battalion Chief of
Operations (ret.), Johnson County MED-ACT;
Cottage Grove, OR, USA

Scott S Bourn, PhD, RN — Research
Chair, Senior Quality Consultant, ESO;
Vice President, Clinical Quality & Impact,
Securisyn Medical; Parker, CO, USA

Thomas Bouthillet — Battalion Chief of EMS
(Ret.), Hilton Head Island Fire Rescue; Hilton
Head Island, SC, USA

Brooke Burton, NRP, FACPE — Quality
Improvement / Controlled Substance Manager,
Unified Fire Authority; Salt Lake City, UT,
USA

Will Chapleau, Paramedic, RN, TNS —
Director, International Prehospital Medicine
Institute; Chicago Heights, Illinois, USA

Claire M. Corbett, MMS, MBA, Paramedic
— Director of Performance Excellence, Novant
Health; Wilmington, NC, USA

Bruce Evans, MPA, NRP, CFO - Fire Chief,
Upper Pine River Fire Protection District;
President, National Association of EMTs;
Durango, CO, USA

Rateb A. Abuzeid, PhD — Head of
Community Relations Unit, Researcher, EMS
Faculty, Prince Sultan College for EMS, King
Saud University; Riyadh, Saudi Arabia

Nawfal Aljerian, MD — Chief Executive
Officer, Medical Referrals Center — Ministry
of Health; Associate Professor of Emergency
Medicine, King Saud bin Abdulaziz University
for Health Sciences; Riyadh, Saudi Arabia

David Beckerley, MPA, NRP — Commander,
Austin-Travis County EMS; Austin, TX,
USA

Deepak L. Bhatt, MD, MPH, FACC,
FAHA — Director, Mount Sinai Heart
Institute and Dr. Valentin Fuster Professor
of Cardiovascular Medicine, Icahn School of
Medicine; New York City, New York, USA

Editorial Advisory Board

Louis Gonzales, MPH, LP, CPHQ, CPPS —
Director of Operations, University of Texas
at Austin—-EMS for Children Innovation &
Improvement Center; Georgetown, TX, USA

Michael W. Hubble, PhD, MBA, NRP
— Assistant Professor, Wake Technical
Community College; Chapel Hill, NC, USA

Sam Hurley, MPH, EMPS, NRP — Director,
Maine Bureau of Emergency Medical Services;
Standish, ME, USA

Michael Jacobs, EMT-P — Manager, Alameda
County EMS Specialty Systems of Care; San
Leandro, CA, USA

Thomas Judge, CCT-P — Executive Director,
LifeFlight of Maine; Camden, MA, USA

Margaret A. Keavney, Esq, MHA — Attorney
at Law, Keavney & Streger, LLC; Princeton,
NJ, USA

Baxter Larmon, PhD, MICP — Professor,
Emeritus Director, David Geffen School of
Medicine at UCLA; Ventura, CA, USA

William J. Leggio, EdD, NRP — Operations
Administrator, Mayo Clinic Health System;
Round Rock, TX, USA

Glenn Leland, MBA — Chief Growth
Officer, Priority Ambulance, LLC; Principal
Instructor, Priority Ambulance Leadership
Foundation; Knoxville, TN, USA

Brian J. Maguire, DrPH, MSA, EMT-P —
Senior Epidemiologist, Leidos; CT, USA

Gregg Margolis, PhD — Director, Health
Policy Fellowships and Leadership Programs,
National Academy of Medicine; Adjunct
Professor, University of Pittsburgh; Bethesda,
MD, USA

Jennifer McCarthy, MAS, NRP, CHSE-A —
President, 579Solutions; Director of Clinical
Simulation, Seton Hall University; Nutley,
NJ, USA

Reviewers

Ron Bowles, PhD — Justice Institute British
Columbia; New Westminster, BC, Canada

Jane H. Brice, MD, MPH — Professor and
Chair, Department of Emergency Medicine,
University of North Carolina; Chapel Hill,
NC, USA

Elliot Carhart, EdD, RRT, NRI’—PrOfeSSOF,
Radford University; Seminole, FL, USA

Alix Carter, MD, MPH, FRCPC — Director,
Division of EMS, Dalhousie University;
Halifax, NS, Canada

Sally Cascio — Chief Flight Nurse,
NorthSTAR / University Hospital; Monroe,
NJ, USA

Mike McEvoy, PhD, NRP, RN, CCRN —
EMS Coordinator, Saratoga County (NY);
Senior Staff RN, Chair, Resuscitation
Committee, Albany Medical Center;
Waterford, NY, USA

Peter O’'Meara, PhD — Adjunct Professor,
Monash University; Kangaroo Flat, VIC,
Australia

Jerry Overton, MPA — President,
International Academies of Emergency
Dispatch; Salt Lake City, UT, USA

David Page, MS, NRP — Director, Prehospital
Care Research Forum at UCLA; Paramedic,
Allina Health EMS; Los Angeles, CA, USA

Ernesto M. Rodriguez, MA, LP — EMS Chief
(Ret.), Austin-Travis County EMS; Leander,
TX, USA

Walt A. Stoy, PhD, EMT-P — Associate
Advisor, Cambridge Consulting Group;
Professor (Ret.), University of Pittsburgh;
Director Emeritus, Center for Emergency
Medicine; Pittsburgh, PA, USA

Mike Taigman, MA, FAEMS — Improvement
Guide, FirstWatch; Assistant Adjunct
Professor, University of California—San
Francisco; Santa Barbara, CA, USA

Debbie Vass, RN, EMT-P — Corporate Vice
President of Quality Initiatives, PatientCare
EMS; Largo, FL, USA

David Wampler, PhD, LP, FAEMS —
Professor, University of Texas Health Science
Center at San Antonio; Boerne, TX, USA

Brett Williams, PhD, FACP — Professor and
Head of Department, Monash University;
Frankston, VIC, Australia

David M. Williams, PhD — Chief
Executive, Medic Health; Principal,
DavidMWilliamsPhD.com; Austin, TX, USA

Julie D. Charbonneau, RN, MS — Executive
Director, Regional Emergency Medical
Services Authority (REMSA), City of Sioux
Falls; Sioux Falls, SD, USA

Jamie Chebra, MS, FACPE, NRP — Chief
Executive Officer, Harris County ESD 11
Mobile Healthcare; Spring, TX, USA

Brad Chernock, MD, MS, PA-C, NRP —
Surgical Critical Care Fellow, Rutgers-Robert
Wood Johnson Medical School; Morristown,
NJ, USA

Sheldon Cheskes MD, CCFP (EM), FCFP,
DRCPSC — Medical Director, Sunnybrook
Centre for Prehospital Medicine; Professor,
University of Toronto; Toronto, ON, Canada

Lance Corey, EMTP-P, 1/C, CCEMTP, BS —
New Era, MI, USA



Jon M. Crownover, NRP, EMSI, CCEMTP —
Advanced Care Paramedic / EMS Instructor,
University of Pittsburgh Medical Center;
Paramedic, Ross/West View EMS; Pittsburgh,
PA, USA

Carol A. Cunningham, MD, FAAEM,
FAEMS — State Medical Director, Division
of EMS, Ohio Department of Public Safety;
Columbus, OH, USA

Ian R. Drennan, ACP, PhD — Associate
Professor, Department of Family and
Community Medicine, University of Toronto;
Professor, Georgian College; Toronto, ON,
Canada

Rommie L. Duckworth, MPA, LP, EFO, FO
— Director, New England Center for Rescue
& Emergency Medicine; EMS Coordinator,
Ridgefield Fire Department; Sherman, CT,
USA

Bram Duffee, PhD, EMT-P — Assistant
Professor of Communication, Kennesaw
State University; Research Fellow, Fielding
Graduate University; Houston, TX, USA

Peter 1. Dworsky, MPH, EMT-P, FACPE
— President, Outcome Solutions; Edison, NJ,
USA

Katherine L. Elkins, MPH, CPH, NRP —
DrPH Student, John Hopkins Bloomberg
School of Public Health; Captain Lifemember
Paramedic, Wheaton Volunteer Rescue Squad;
Kensington, MD, USA

Mary E. Fallat, MD — Professor of Surgery,
University of Louisville; Director of Surgical
Quality, Norton Children’s Hospital;
Louisville, KY, USA

Rob Farmer, MBA, FACPE — Tomball, TX,
us

Antonio R. Fernandez, PhD, NRP — Research
Scientist, ESO; Adjunct Assistant Professor,
University of North Carolina —Chapel Hill;
Apex, NC, USA

Jay Fitch, PhD — Founding Partner, Fitch &
Associates; Board Member, American College
of Paramedic Executives; Natchez, MS, USA

Paul M. Gallo, BS, EMT-P, EMSI — Assistant
Chief (ret.), Reading Fire Department;
Reading, OH, USA

Erik S. Gaull, NRP, CEM — Paramedic /
Firefighter II1, Cabin John Park VFD; Cabin
John, MID, USA

Mary George, MD, MSPH, FACS — Decatur,
GA, USA

Daniel R. Gerard, MS, RN, NRP — President,
International Association of EMS Chiefs;

EMS Coordinator, Alameda Fire Department;
Washington, DC, USA

Stacy Gerlich, MA, EMT-P — Battalion Chief,
Los Angeles City Fire Department (Ret.);
Westlake Village, CA, USA

Judah P. Goldstein, PCP, PhD — Research
Coordinator, Emergency Health Services,
Nowva Scotia; Assistant Professor, Dalhousie
University; Halifax, Nova Scotia, Canada

Sean P. Graham, BS, NRP, CCP-C — Medical
Science Liaison, Stryker Emergency Care;
Bothell, WA, USA

Frank Gresh, MS, BS — Interim Chief
Operating Officer, Chief Information Officer,
Emergency Medical Services Authority;
Oklahoma City, OK, USA

Mike Grill, MS, NRP, EFO — Larkspur, CO,
USA

Jacob E. Guillott-Creel, MS, FP-C, CMTE —
Clinical Administration Coordinator, PHI Air
Medical; Phoenix, AZ, USA

Todd Heffern, MD, FACEP, FAEMS, NRP
— Assistant Professor, University of Tennessee
Health Science Center; Knoxville, TN, USA

Arthur Hsieh, MA, NRP — Faculty
Coordinator, Santa Rosa Community College;
Windsor, CA, USA

Mack Hutchison, MHA, FACPE, NRP —
Clinical Manager, MEMS; Little Rock, AR,
USA

Jeffrey L. Jarvis, MD, MS, EMT-P — Chief
Medical Officer & System Medical Director,
MedStar Mobile Healthcare; Fort Worth, TX,
USA

Jan L. Jensen, ACP, MAHSR — Executive
Director, Emergency Health Services
Operations; Assistant Professor, Dalhousie
University; Dartmouth, NS, Canada

Randy D. Kearns, DHA, MSA, FACHE,
FRSPH, CEM, NRP (Ret.) — Program
Director / Associate Professor University of
New Orleans; Associate Professor of Research,
Louisiana State University - New Orleans;
New Orleans, LA, USA

Adam Kipust, EMT-P — Field Training
Officer, UCLS EMS; Los Angeles, CA, USA

Judah A. Kreinbrook, BS, EMT-P — Medical
Student, Duke University School of Medicine;
Durham, NC, USA

Jon R. Krohmer, MD, FACEP, FAEMS —
Adjunct Associate Professor, Department
of Emergency Medicine, Michigan State
University; Holland, MI, USA

Brian LaCroix, BS, FACPE, CPPS, NRP
(Ret.) — Co-Founder, Vice President & Chief
Operator Officer, Cambridge Consulting
Group; Farmington, MN, USA

Jeffrey T. Lindsey, PhD, PM, EFO —
Program Director, University of Florida;
Gainesville, FL, USA

Cassie Longhart, DHA/QA, MHA/ED,
EMT-I - EMS Data Manager, Office of EMS
and Trauma, Department of Public Health;
Atlanta, GA, USA

Beth Lothrop Adams, MA, BSN, NRP

— Quality Manager, Fairfax County Fire

& Rescue Department; Adjunct Assistant
Professor, The George Washington University,
Washington, DC, USA

Jon Lovett, AS, NRP — Manager, Prehospital
EMS, Lawrence General Hospital; Senior
Education Specialist, Boston Children’s
Hospital; Plaistow, NH, USA

Robbie MacCue, FP-C, MBA — Founding
Partner, EMS Leadership Academy; Assistant
Chief, Town of Colonie EMS Department;
Albany, NY, USA

Russell D. MacDonald, MD, MPH, FRCPC,
DRCPSC — Medical Director, Toronto
Paramedic Services and Toronto Central
Ambulance Communication Centre; Professor,
Faculty of Medicine, University of Toronto;
Toronto, ON, Canada

Renite S. MacPhee, PhD — Associate
Professor, Wilfrid Laurier University;
Waterloo, ON, Canada

Matthew McElhenie, DPA, NRP — General
Manager, Cambria Community Services
District; Professor, Hartnell College; Cambria,
CA, USA

Kim D. McKenna, PhD, RN, NRP - Director
of Education (Ret.), St. Charles County
Ambulance District; Kirkwood, MO, USA

Russell Metcalfe-Smith, MSc. BSc(Hons),
FRSPH, FHEA, NRP — Executive Director
Simulation and IPE; Associate Professor,
Department of Surgery, Cedars-Sinai Medical
Center; Los Angeles, CA, USA

Dennis M. Mitterer, PhD, BSN, CSP, ARM
— Instructional Professor / Advisor, University
of Florida; Gainesville, FL, USA

Carl Moen, MPM, EMT-P — Former
Executive Director, Southern Alleghenies EMS
Council; Everett, PA, USA

Anne Montera, MHL, BSN, RN — Anne
Montera, MHL, BSN, RN — President/Chief
Executive Officer, Caring Anne Consulting,
LLC; Senior Advisor, Cambridge Consulting
Group; Director of Nursing, VRpatients;
Oxford, FL, USA

Graham G. Munro, PhD, MHSM, BHSc,
GradCert, RP — Adjunct Senior Lecturer,
Charles Sturt University; Pyrmont, NSW,
Australia

Kenneth Navarro, MEd, LP — Training
Specialist III, Emergency Medicine, University
of Texas Southwestern Medical Center; Dallas,
TX, USA

Jeannie Newton-Riner, EdD, MHS / MHSA,
CP-C — Board Member, American Paramedic
Association; Part-time Faculty, Kennesaw
State University; Acworth, GA, USA



Nicholas R. North, MSN¢, RN, NRP,
CMTE - Flight Nurse/Outreach Coordinator,
Mass Memorial Health Life Flight; EMS
Coordinator, Mercy Medical Center;
Belchertown, MA, USA

Richard W. Patrick, MS, Paramedic, EFO —
Director, National Fire Programs Directorate,
U.S. Fire Administration (DHS / FEMA);
Frederick, MD, USA

Blaine Patterson, RN, FP-C — Director of
EMS, St Luke’s Health System; Boise, ID,
USA

Brett A. Patterson, EMD-I — Chair, Medical
Council of Standards, International Academies
of Emergency Dispatch; Clearwater, FL, USA

P. Daniel Patterson, PhD, NRP — Associate
Professor, University of Pittsburgh;
Pittsburgh, PA, USA

Debra G. Perina, MD, FAEMS — Professor
Emeritus, Emergency Medicine, University
of Virginia; Operational Medical Director,
Thomas Jefferson EMS Council; Ruckersville,
VA, USA

Les Polk, MS, FACPE, NRP — National
Director of Clinical Excellence, DocGo; ALS
Educator, RW] Barnabas Health; Cranbury,
NJ, USA

Mark A. Potts, MPA, NRP, CEMSO, FP-C
— Critical Care Paramedic, Cape Fear Valley
LifeLink; Pinehurst, NC USA

Jonathan Pritchard, RN, MN, CCRN, CEN,
CNRN, TCRN, NRP — Deputy Chief, Cottage
Grove Fire Department; Staff Nurse, Regions
Hospital Emergency Department; Cottage
Grove, MIN, USA

Louise Reynolds, RP, PhD, FACP —
Associate Professor in Paramedicine, Victoria
University; Altona North, VIC, Australia

Sattha Riyapan, MD, MPH — Assistant
Professor in Emergency Medicine Siriaj
Hospital - Mahidol University; Bangkok,
Thailand

Eric A. Rosen, MA, BAS, NRP, FP-C,
CCP-C, DICO-C — Adjunct Professor /
Clinical Educator Temple University Health
System; Jenkintown, PA, USA

Wayne W. Ruppert, CVT, CCCC, NRP —
Director of Clinical Outreach, Bravera Health
Hospitals; Wesley Chapel, FL, USA

Ritu Sahni, MD, MPH, FAEMS, FACEP —
Medical Director, Clackamas County EMS;
Medical Director, Washington County EMS;
Lake Oswego, OR, USA

Jose V. Salazar, MPH, NRP, FACEP, LMC —
Founder / Owner, High Performance Coaching
and Consulting, LLC; Deputy Chief of EMS
(Ret.), Loudoun County Fire & Rescue;
Sterling, VA, USA

Brian Schaeffer, MPA, EMT-P — Fire Chief
/ Paramedic, Spokane Fire Department;
Spokane, WA, USA

Ahmad Sharayah, PhD, MHS, Paramedic,
FAEMS — Head of Trauma Department,
Adjunct Assistant Professor, Royal Jordanian
Medical Services College; Amman, AMM,
Jordan

Carlos JA Silva, Paramedic — Guimaries
Fire Department, International Prehospital
Medicine Institute, Portuguese PreHospital
Emergency Society, Guimardes, Portugal

Hezedean Smith, DM, CFO, FACPE — Global
Emergency Consulting Group, LLC; Embry
Riddle Aeronautical University; Orlando, FL
USA

Larry Starr, PhD — Program Director,
Leadership Doctorates, Thomas Jefferson
University; Assistant Adjunct Professor
of Pharmacy Systems Science, Geisinger
Commonwealth School of Medicine;
Wynnewood, PA, USA

Robert Suter, DO, MHA — Professor,
University of Texas Southwestern; Brigadier
General, US Army Reserve; Dallas, TX, USA

Simon Taxel, NRP, BA — Crew Chief/Public
Safety Diver, City of Pittsburg Bureau of
EMS; Medical Specialist, Pennsylvania USAR
Strike Team 1; Pittsburgh, PA, USA

Stephen E. Taylor, Paramedic, PhD, FAEMS
— EMS Specialist, East Carolina University;
Pitt County EMS

John Todaro, BA, NRP, RN, TNS, NCEE,
CHSE, CHSOS — Director, Eagle Emergency
Education Consultants; Associate Advisor,
Cambridge Consulting Group; Land O Lakes,
FL, USA

Robert S. Wales, BS, NRP, ALM — Medical
Education Program Manager, Medtronic, Inc.;
Plano, TX, USA

James J. Warin, MPA, NRP, MICP, CHSE
— Simulation Operations Specialist, Valley
Health System; Paramedic, Hackensack
Meridian Health; Hopatcong, NJ, USA

Jonathan D. Washko, MBA, FACPE, NRP,
AEMD - Assistant Vice President for CEMS
Operations, Northwell Health; Northport, NY,
USA

Siegfried Weinert, NKV, EMD, SFK —
Cross Border EMS Management, Notruf
Niederosterreich; NKA, LBA-EH, LBA-San,
PAS, Austrian Red Cross; Wiener Neudorf,
Lower Austria, Austria

Katherine H. West, RN, BSN, MSEd —
Consultant, Infection Control, Emerging
Concepts, LLC; Palm Harbor, FL, USA

Marquita F. Whisonant, EdD(c), MS, CNS,
NRP — Assistant Director, CTCCE Virginia
Commonwealth University, Assistant
Professor, Reynolds Community College;
Henrico, VA, USA

Joseph Williams, IV — National Director,
Healthcare IT Products, Quality Outcomes
Research Analytics, American Heart
Association; Detroit, MI, USA

Matthew M. Womble, EMT-P (Ret.), MHA
— Regional Chief Operating Officer, American
Red Cross; Edenton, NC, USA

Joshua A. Worth Sr., BS, NRP, CEMSO

— Chief of EMS Operations, Medical Rescue
Team South Authority; Board Member,
American Paramedic Association; Pittsburgh,
PA, USA

International Journal of Paramedicine (online ISSN 2831-6967) is an official journal of the National EMS Management As-
sociation. It is published quarterly by the National EMS Management Association, 2901 Williamsburg Terrace, Suite G,
PO Box 472, Platte City, MO 64079. This journal is published exclusively online as an open-access resource at https://
interna-tionaljournalofparamedicine.com. Information on submissions is available at https://internationaljournalofpara-

medicine.com/index.php/ijop/about/submissions. Editorial query letters may be addressed to Mic Gunderson, Edi-

tor-In-Chief, at mic.gunderson@internationaljournalofparamedicine.com. For inquiries about sponsorships or advertising,

please contact Pat Songer, Executive Director, National EMS Management Association; +01 816-858-6172; info@nemsma.
org. Copyright © 2025 National EMS Management Association under Creative Common Attribution 4.0 International (CC
BY-ND 4.0) licensing. Additional terms apply and can be accessed at https://creativecommons.org/licenses/by-nd/4.0/.

Copyright © 2025 National EMS Management Association. All rights reserved.


https://interna-tionaljournalofparamedicine.com
https://interna-tionaljournalofparamedicine.com
https://internationaljournalofparamedicine.com/index.php/ijop/about/submissions
https://internationaljournalofparamedicine.com/index.php/ijop/about/submissions
mailto:mic.gunderson%40internationaljournalofparamedicine.com?subject=
mailto:info%40nemsma.org?subject=
mailto:info%40nemsma.org?subject=
https://creativecommons.org/licenses/by-nd/4.0/

) International Journal of Published by the National EMS Management Association (USA)
Paramedicine CENIS

MANAGEMENT
ASSOCIATION

Table of Contents
April-June, 2025 Number 10

RESEARCH REPORTS

Mapping the Evolution of Paramedicine Education:
Insights, Trends, and Recommendations for Primary Healthcare Preparedness..........civnircrennnaencae 9

Weber A, Devenish S, & Lam L

An Assesment of Prehospital Clinician Education
and Experience Around the Delivery of Bad NeWS.....iiniiiiiiinssesssses 26
Tillett Z, Martel ], Crispo M, & Strout T

From Ambulance to the ICU: A Retrospective Cohort

Study on EMS Vasopressor Use Reveals Key Differences ... 37
Gao H, Garcia S, Mullan A, Molinari D, & Klassen A

REVIEWS

Prehospital Extra-Corporeal Cardiopulmonary Resuscitation:
A Systematic Review of Patient Selection Criteria and Dispatch Protocols ...............ciiininncnincnnnee 55

Gander B & Trestrail N
IMPROVEMENT PROJECT REPORTS
Medication Safety and Opioid Risk Screening Program Delivered by Community Paramedics................. 69

Eukel H, Krupich B, Skarphol A, Ratz 1, Hodges A, & Steig |

LITERATURE SURVEILLANCE

Paramedicine Contents: December 2024 - February 2025 ... 82
Buck B & McAdams |

Paramedicine Literature Search: December 2024 - February 2025..........iiiininininisinnsnnnssisisesniiiisissssnes 90
Maxwell S & Morrissey B

GUIDELINES

GUIAElINES fOr AULROTIS ..ottt st sb st b s bt sas bbb s bbb s bbb e et s be s 147




With nearly 800 members, NEMSMA represent CEQ's, chiefs,
and managers from every state and type of service, offering

voice and vision for professional development and leadership.

NEMSMA is a frequent participant in panels, workgroups, and boards involving EMS
in both governmental and non-governmental sectors.



https://www.nemsma.org/page/join
https://www.nemsma.org/page/join

Paramedicine

p International Journal of

Published by the National EMS Management Association (USA)

NATIONAL

MANAGEMENT
ASSOCIATION

RESEARCH REPORTS

MAPPING THE EVOLUTION OF PARAMEDICINE EDUCATION:
INSIGHTS, TRENDS, AND RECOMMENDATIONS FOR PRIMARY
HEALTHCARE PREPAREDNESS

Anthony Weber, MHIthSci (Research),GradCert (Research), PFHEA, RPara(Aust)'; Scott Devenish
PhD, FACP, FHEA, RPara (Aus)??®; Louisa Lam RN, MACN, MPH, PhD?

Author Affiliations: 1. School of Business and Law, Higher Education Division, CQUniversity; Rockhampton, QLD, Australia; 2.
Australasian Council of Paramedicine Deans; 3. School of Nursing, Midwifery and Paramedicine, Australian Catholic University;

Melbourne, VIC, Australia.

*Corresponding Author: a.weber2@cqu.edu.au@cqu.edu.au

Recommended Citation: Weber, A., Devenish, S., & Lam, L. (2025). Mapping the evolution of paramedicine education: Insights, trends,
and recommendations for primary healthcare preparedness. International Journal of Paramedicine. (10), 9-25. https://doi.
0rg/10.56068/TYVD4073. Retrieved from https://internationaljournalofparamedicine.com/index.php/ijop/article/view/3191

Keywords: RESPIGHT, curriculum,
education, healthcare, primary care,
emergency medical services, EMS,
paramedicine

Received: July 26, 2024

Revised: January 17, 2025
Accepted: February 7, 2025
Pre-Issue Release: March 15, 2025
Published: April 16, 2025

Funding: External funding was not used to
support this work.

Disclosures: None.

Copyright © 2025 by the National EMS
Management Association and the authors.
This work is licensed under Creative
Commons Attribution-NoDerivatives
4.0 International. To view a copy of this
license, visit https://creativecommons.org/
licenses/by-nd/4.0/.

ABSTRACT

Paramedicine education faces challenges in aligning curriculum with evolving
practice. Despite updates, our study reveals minimal change since 2018, especially
post-transition from the Council of Ambulance Authorities to Paramedicine Board of
Australia accreditation. Updates in cultural competency and interprofessional edu-
cation are noted, but primary healthcare integration remains inadequate, showing a
critical gap between education and practice needs. This study assesses the alignment
of paramedicine curricula in Australian higher education with evolving practice
scopes, focusing on essential components for primary healthcare preparedness. Us-
ing a sequential meta-synthesis approach, integrating consensus evaluation via the
Delphi method (2018) and RESPIGHT care model analysis (2024), the study examines
paramedic curricula from 2018 to 2024. Data from sixteen Australian higher educa-
tion institutions offering paramedicine programs. Sixty-eight paramedic academics
participated in the Delphi study, providing expert insights into curriculum design
and alignment. Using the RESPIGHT framework, data extraction and analysis
focused on key components crucial for paramedic readiness. The study evaluated
alignment with contemporary practice standards and identified curriculum design
gaps. Findings indicate varying degrees of alignment across institutions, with limit-
ed integration of primary healthcare components. The study highlights the need for
ongoing refinement in curriculum design to meet evolving practice demands.

BACKGROUND

The relevance of curriculum in paramedicine education has long
been debated, with advocates stressing the need for a contempo-
rary and dynamic curriculum to meet the profession's evolving
demands (Weber et al., 2021). Recent literature highlights that
graduates must possess functional expertise and the ability to
navigate uncertain environments (Ericsson et al., 2022; Reay et
al.,, 2018). O'Meara et al. (2014) previously called for dynamic
curricula that adapt to paramedicine's rapid evolution, a concern
echoed across various contexts (Spelten et al., 2023).
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Newton et al. (2020) reinforce the call for adaptability by emphasizing the accelerated
pace of curriculum changes driven by employer demands and technological advance-
ments. This highlights the need for swift adaptation to keep educational programs cur-
rent. The paramedicine education sector is encouraged to regularly update course mate-
rials and validation processes to align with stakeholder expectations and stay abreast of
clinical advancements.

Newton et al. (2020) highlight the necessity for swift curriculum adaptations due to
employer demands and technological advancements. Historically, paramedic education
varied significantly across training programs, prompting a shift to higher education

to standardize curricula and competencies (Brooks et al., 2018). As paramedic practice
evolves, especially regarding primary health care, curriculum adaptations and nation-
al standards become essential to align with contemporary healthcare delivery models
(Newton et al., 2020).

Several models have been proposed to outline the professional capabilities necessary for
paramedics (Newton et al., 2020; Eaton et al., 2021; Australasian College of Paramedic
Practitioners, 2022), yet variability remains in the specific knowledge and skills required
for paramedicine students (Shannon et al.,, 2022). Addressing this gap is crucial for new
graduates to effectively contribute to their organizations. Integrating work experience
and clinical exposure is vital for developing practical skills.

These insights are significant as they stress the importance of curriculum alignment

in preparing healthcare professionals for integrated primary care roles. By addressing
educational gaps, healthcare programs can improve responsiveness to healthcare system
needs, leading to better patient outcomes.

The primary objective of this research was to examine the development of paramedicine
program curricula in Australian higher education institutions since 2018. To achieve this
objective, the study addressed the research questions focused on identifying the critical
elements of an effective paramedic curriculum that adequately prepares graduates for
employment in primary healthcare settings. How well do Australian higher education
institutions' paramedicine curricula align with the evolving scopes of practice in para-
medicine, particularly in preparing graduates for primary healthcare roles, based on an
analysis from 2018 to 2024?

CONCEPT/DESCRIPTION

The research employed a sequential meta-synthesis design, which was chosen for its
ability to systematically integrate and interpret findings from multiple studies coherent-
ly (Figure 1) (Butler-Henderson et al., 2020). This approach allows for a comprehensive
exploration of the research topic by building upon the insights gained from each phase
of the synthesis process.

In the context of the described research approach, the sequential meta-synthesis method
involves synthesizing findings from multiple studies, each with its interpretations and
perspectives. This aligns with the constructivist view that knowledge is constructed
through the interaction of researchers with the data and the interpretations they make
based on their understandings and perspectives (Mills et al., 2006).
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Delphi Study Consensus Evaluation of Curriculum Subjects

4

Mapping Delphi findings to key terms in
RESPIGHT Framework

University Hendbooks

Grey literature

Undearstanding of terms

-

Diata Extraction

-

Data Claansing

-

Deductive analysis

-

Data analysis

U

Findings

Figure 1. Progress and sequence of methods.

The choices made in the methodological approach were guided by the aim of achieving a
comprehensive understanding of the evolution of paramedicine program curricula. Each
step in the sequential meta-synthesis process was designed to build upon the previous
one, with the findings from each phase informing the development of subsequent stages.
This iterative process allowed for a nuanced exploration of the research questions and
facilitated the identification of key themes and patterns across studies.

Following the CREDES guideline for rigorous and transparent reporting of Delphi stud-
ies, this section outlines the methodology employed in this study (Jiinger et al., 2017).

In adherence to the CARDA guideline for methodological transparency in document
analysis, this section delineates the approach adopted in this study. Despite guidance to
improve the rigor of document analysis across various fields, there is a notable absence
of clear directives concerning its methodological conduct and reporting standards for
peer-reviewed publication.

International Journal of Paramedicine — Number 10, April-June, 2025



Weber: Mapping the Evolution of Paramedicine Education

STEP ONE - CONSENSUS EVALUATION OF THE CURRICULUM SUBJECTS.
JusTIFICATION

Delphi studies are reliable for projecting future information scope, making them suitable
for examining the paramedic curriculum (Green, 2014). This method, applied without
prior research, aligns with constructivist ontology to identify key curriculum elements.
Capturing data in 2018 establishes a baseline for tracking curriculum evolution, aiding
future comparisons and trend analysis.

PLANNING AND DESIGN

The Delphi process included three data collection rounds (Figure 2). The first round in-
volved paramedic academics identifying crucial units of study through free-text survey
responses. In the second round, participants ranked these units using a Likert scale. The
third round had participants re-evaluate mean scores from the second round, achieving
consensus.

Round 1:
Identify Units
of Study

Round 2:
Rank Units of

Study

Round 3:
Achieve
Consensu

Figure 2. Flow chart Illustrating the stages of Delphi process.

Srupy Conpucr

Maintaining process integrity required a thorough review and piloting of materials for
the expert panel. Independent perspectives from public health and paramedicine experts
were sought to ensure fairness and effectiveness. The primary author's external position
minimized bias, ensuring research integrity and valid consensus.

REPORTING

Paramedic academics from 18 universities in Australia and New Zealand were contact-
ed through the Network of Paramedic Academics (NAPA). The expert panel's insights,
from clinical and academic environments, informed the study units essential for prepar-
ing students as autonomous paramedics. Data collection in 2018 provided a baseline for
monitoring curriculum developments and educational priorities, ensuring continuous
improvement in paramedic education.
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Unit of study not important, very unlikely to enhance clinical judgement ability of students to make them road ready

Unit of study not very important, unlikely to enhance clinical judgement ability of students to make them road ready

Unit of study possibly important may be likely to enhance clinical judgement ability of students to make them road ready

Unit of study important, most likely to enhance clinical judgement ability of students to make them road ready

[S20 B IEVIE I ST B

Unit of study extremely important, very likely to enhance clinical judgement ability of students to make them road ready

Table 1. Likert scale used within the Delphi study.

STEr Two - MaArPPING FINDINGS FROM THE DELPHI STUDY TO KEY TERMS

Establishing a framework for analyzing paramedicine curriculum data ensures system-
atic evaluation. In our study, the 2018 Delphi findings were mapped to the RESPIGHT
care model in 2024 for a structured analysis. The RESPIGHT model covers various as-
pects of paramedicine education, such as emergency response, community engagement,
primary healthcare, and integration with health services.

Using NVivo software, we organized data according to the RESPIGHT framework cate-
gories. This systematic review used open coding to uncover new themes, though no new
sub-themes emerged. Axial coding clarified relationships between codes, providing a
comprehensive data view. NVivo's comparative features revealed patterns and differenc-
es, showing the stability or evolution of curriculum elements over time.

Mapping the 2018 Delphi findings to the RESPIGHT framework allows for a longitudi-
nal curriculum assessment, identifying strengths and weaknesses. This comprehensive
mapping guides future curriculum development to better prepare students for the evolv-
ing demands of paramedicine practice.

The RESPIGHT framework ensures a balanced evaluation of paramedicine education,
highlighting the need for regular updates to keep pace with healthcare changes. This
approach promotes relevant and effective paramedicine education.

STEP THREE — UNDERSTANDING OF TERMS

We needed to establish a systematic framework to define the terminologies used in para-
medicine university handbooks for our meta-synthesis. In Australian universities, terms
like 'degree, 'program, and ‘course' are often used interchangeably to describe overall
educational experiences, while 'subject’ or 'unit' refers to specific topics. To effectively
compare university degrees, we first standardized institutional definitions. Consequent-
ly, we adopted the terms ‘course' for overall educational experiences and 'subject' for
specific topics within those courses.

STEP FOUR - DATA EXTRACTION

The data extraction process for our sequential meta-synthesis involved systematically
collecting and comparing findings from the 2018 Delphi study with the categories of the
RESPIGHT framework in 2024. This method ensures a comprehensive analysis of the
evolution in paramedicine education over time. Figure three outlines each step in the
data extraction and analysis process for the sequential meta-synthesis, helping to visu-
alize the systematic approach taken to compare the 2018 Delphi findings with the RE-
SPIGHT framework in 2024.
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Identifying data sources

Gather Delphi Study Data (2018) Compile RESPIGHT Framework Categories, (2024)
Survey responses. Ranked lists of subjects Consensus Current categories and definitions

Data Cwrganisation

Organise Delphi data in NVivao.

U

Clearly define each category.

Organise Delphi data in NVivo.

1

Categorise Rank data. Mean scores.

responsas.

Coding and Categorisation

Cpen Coding Map to RESPIGHT

Analyse Delphi Identify key Align Delphi
data. themeas and themas with
categorias. RESPIGHT
categories.

Coding and Categorisation

Axial Coding Pattern ldentification
Explore Use MVivo's to

identify patterns
and differences,

relationships
batween codes

and catagories.

Integration of Findings

Synthesis of Data Thematic Analysis
Integrate Delphi Mote areas of Provide a
findings with slignment, comprehensive
RESPIGHT divergence, and view of the data.
framework. avolution.

Figure 3. Overall process of data capture.

SteEP FIvE — DaTA CLEANING

Data cleaning is essential to ensure the accuracy and relevance of data before mapping it
to the RESPIGHT framework. This process involves reviewing, refining, and validating
the dataset to eliminate errors and enhance analysis quality.
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The initial step in data cleaning involved thoroughly examining all statements from the
2018 Delphi study, including participant responses, rankings, and comments. The pri-
mary objective was to identify and eliminate any duplicate statements. Duplicates often
arose when different statements conveyed similar ideas or used identical keywords or
phrases. Care was taken to retain each unique statement only once, ensuring the dataset
remained concise and focused.

Next, statements containing multiple distinct keywords or themes were addressed.
These statements were separated into individual, unique statements as needed. This
refinement was crucial for accurately categorizing and mapping each statement to the
relevant aspects of the RESPIGHT framework.

After refining the dataset to eliminate duplicates and clarify statements with multiple
keywords, each statement's overall relevance was assessed. This detailed analysis con-
firmed that every piece of data directly contributed to the study's objectives of com-
paring the findings from the Delphi study to the categories outlined in the RESPIGHT
framework. If necessary, statements were re-categorized to ensure alignment with the
appropriate RESPIGHT categories, ensuring the dataset accurately represented the di-
verse aspects of paramedicine education outlined by the framework.

Once satisfied with the dataset's content and relevance, a comprehensive validation pro-
cess was conducted. This involved confirming the completeness of the dataset, ensuring
no critical data was missing, and performing a final quality check to verify the accuracy
and integrity of the remaining statements.

Subsequently, the cleaned and validated dataset was organized using NVivo software.
This organizational step included assigning each statement to its corresponding RE-
SPIGHT categories, facilitating a seamless transition to the next phase of the analysis. Fi-
nally, a final review of the dataset within NVivo was conducted to ensure all statements
were correctly categorized and prepared for detailed comparative analysis against the
RESPIGHT framework.

This systematic data cleaning and preparation process laid the foundation for extracting
meaningful insights and drawing informed conclusions from the meta-synthesis study:.

STEP Six - DEDUCTIVE ANALYSIS APPROACH FOR THEMATIC INTERPRETATION AND VALIDATION

In the next phase of our study, we used deductive analysis to refine and validate the
themes identified from the initial thematic analysis, comparing the 2018 Delphi study
with the RESPIGHT framework. Starting with the initial thematic review, we aimed to
uncover additional relevant statements that aligned with these themes but had not sur-
faced initially. These newly identified statements were added to a comprehensive spread-
sheet, categorised by theme for data management and analysis.

Validated statements were then confirmed to align with the overarching themes and
incorporated into the overall analysis. This integration ensured all relevant insights were
considered, providing a comprehensive view of the data. The final dataset, including
these additional insights, was used to draw informed conclusions and make recommen-
dations for the paramedicine curriculum in relation to the RESPIGHT framework.
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STEP SEVEN — DATA ANALYSIS

In our study, the RESPIGHT model of care is a robust framework for analysis, offering
a holistic perspective on various facets of paramedicine education. By integrating the
tindings from the Delphi study, we enhance the depth of our analysis by exploring the
evolving scopes of practice within the field. Additionally, we conducted a document
analysis of university handbooks across Australia to assess the evolution of curricula,
further enriching our understanding of paramedicine education.

This methodological approach ensures a comprehensive and multifaceted examination
of the optimal paramedic curriculum subjects. To contribute to the depth of our analy-
sis, we utilised two distinct methods: the Delphi process and analysis of the RESPIGHT
model and university handbooks. The Delphi process allows us to capture expert opin-
ions and insights, providing valuable input from practitioners and stakeholders. Integrat-
ing the RESPIGHT model and document analysis offers broader contextualization and
historical perspectives on the evolution of paramedic curricula, shedding light on trends
and developments over time.

The convergence of findings from these diverse methods strengthens the validity and
reliability of our research outcomes. By triangulating data from multiple sources and
perspectives, we mitigate the risk of bias and enhance the credibility of our conclusions.
This rigorous approach underlines the robustness of our study and increases confidence
in the generalizability and applicability of our findings to the field of paramedicine edu-
cation.

EtHICS APPROVAL

The Delphi study protocol was approved by the CQUniversity University Human Re-
search Ethics Committee (Reference H17/07-142) in December 2017. No ethics was re-
quired for the document analysis of the handbooks as these were available within the
public domain.

RESULTS
CoONSENSUS EVALUATION OF THE SUBJECTS

During the first round of the Delphi study, 96 paramedic academics affiliated with the
NAPA group were initially identified as potential participants. The data collection pro-
cess commenced with electronic correspondence sent to this group of academics. In the
tirst round of data collection, 48 individuals responded, yielding a response rate of 50%
from the targeted sample. Participants were tasked with listing all the curriculum com-
ponents (subjects, units, topics) they believed were essential in preparing students to
become competent, independent, and safe practitioners while remaining adaptable to the
evolving practices of paramedicine (Table 2). This round stayed open for 14 days and was
accessible through an online survey distributed via Survey Monkey, ensuring partici-
pants' anonymity while acknowledging their identity as paramedic academics.
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Subjects

Subjects

Introduction bioscience
Biochemistry

Chemistry

Foundation of Basic Sciences

Pharmacology

Anatomy and Physiology
Pathophysiology

Medical Physiology

Pathophysiology of Issues in Primary Care
Microbiology and infection prevention
Maternal and child health

Pathways of Care in Healthcare

Marginalised Groups in Society
Psychology

Drugs of Abuse

Chronic disease management
Mental health care of patients
Trends in epidemiology

Special and vulnerable populations, including care of pa-
tients with disabilities

Health models and the role of paramedicine
Alternate care pathways

Minor Injuries and Minor Illnesses (MIAMI)
Remote and Extended Care

Basic Lab Values Interpretation in Emergency
Medicine and Family Medicine: Blood values,
imaging, POCUS, ECGs

Clinical Assessment (data interpretation)

ECG interpretation

Advanced electrophysiology and ECG interpretation
Law and Ethics

Understanding Decision Making

Cultural Considerations
The legal premise for paramedic practice
Ethical considerations in practice

Resolving personal, ethical and legal dilemmas

Patient Assessment (assessing the
patient, not the machine)
Acute Medical emergency assessment and treatment

Trauma, Environmental emergency and envenomation
assessment and treatment

Consolidated Paramedic Practice (capstone)
Medical diagnoses and the complex diagnostic Assessment

Paediatric emergency care assessment

Common Issues of Growth/ Lifespan Issues

Acute Medical emergency treatment

Applied pharmacology in paramedic practice
Scene Control

Manual Handling

Clinical Placement/WIL

Self Defence

Practical skills

Basic life support: Includes CPR with AED, basic first aid
management, Haemorrhage control and a basic systematic
approach

Manual handling
Paediatric emergency management

Treatment Modalities in Emergency Medicine

Human Factors: teamwork

Clinical leadership

Clinical education

Praxis including reflective learning models

Mentoring

Research training/Fundamentals of research
Evidence-based practice
Research project

Introducing the profession
Communications
Foundations of Paramedic Clinical Practice

Medical Terminology, documentation and basic ambulance
systems

Clinical communication skills

Professional practice

Paramedic Practitioner Health (Diet, Exercise, Sleep, Inju-
ries)

Stress and Distress: What it is, how it affects us
Occupational Health and Safety

Table 2. Curriculum subjects identified in Stage One of the Delphi study.
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In the second round of the Delphi study, participants rated the importance of each cur-
riculum component (subjects, units, topics) using a Likert scale. Importance was defined
as the elements of the curriculum that equip graduates with the skills and knowledge
needed for their roles in paramedicine. This round had a 71% response rate from 68
paramedic academics the goal was to reach expert consensus on key curriculum ele-
ments to enhance student attributes and competence.

In the third round, participants reviewed and could revise their previous scores. They
were presented with the scores from the second round, including group mean scores,
and could adjust their scores or add new comments over 14 days via SurveyMonkey. No-
tably, no scores were changed in this round.

The Delphi study provided valuable insights into essential curriculum components for
paramedicine education. Categories within the RESPIGHT model achieved high scores
and consensus among participants, offering significant guidance for developing compre-
hensive curricula that meet the evolving demands of the paramedic profession.

MarrING FINDINGS FROM THE DELPHI STUDY TO KEY TERMS

The responses received during the Delphi study were categorized into the recognized
categories underpinned by the RESPIGHT framework, which include Response to Emer-
gencies, Engaging with Communities, Situated Practice, Primary Healthcare, Integration
with Health, Aged Care, and Social Services, Governance and Leadership, Higher Educa-
tion and Treatment and Transport (see Table 3).

The Delphi study achieved consensus on 20 subjects distributed across the seven identi-
tied categories (Table 4). These findings provide valuable recommendations for inclusion
in curriculum development. The subjects identified span a wide range of areas, catering
to the diverse needs of paramedic education. Furthermore, 48 more subjects did not
reach a consensus.

DATta ANALYSIS

To assess the compatibility of curricula with the RESPIGHT framework, we reviewed
educational programs from sixteen institutions, focusing on subjects relevant to the
RESPIGHT categories. Each subject was evaluated for clear synopses and learning out-
comes. Subjects lacking comprehensive synopses or defined learning outcomes were
excluded to maintain assessment rigor. Content outside the RESPIGHT framework, such
as science-related topics like biochemistry, was generally disregarded unless relevant
within the higher education category.

We employed deductive coding techniques, using RESPIGHT search terms and litera-
ture-derived codes to identify prevalent themes and trends. This approach allowed us to
distil extensive information into meaningful categories for comprehensive analysis.

Our evaluation covered 377 subjects across 19 degrees offered by 16 universities. One
university's curriculum lacked accessible online information, potentially limiting our
assessment depth for that institution. After coding, 125 subjects were deemed invalid
due to non-compliance with the RESPIGHT framework, leaving 252 subjects for further
analysis.
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Clinical Placement/WIL

Category Subjects
Introduction to Bioscience
Biochemistry Acute Medical Emergency Assessment and Treatment
Chemistry Tr.aurna, Environmental Emergency, and Envenom-
ation Assessment and Treatment
Foundation of Basic Sciences . . .
Consolidated Paramedic Practice (Capstone)
Pharmacology R
. Paediatric Emergency Care Assessment and Treat-
Anatomy and Physiology ment
Eesponse to Pathophysiology Applied pharmacology in paramedic practice
mergencies i i
genct Medical Physiology Practical Skills
Microbiology and Infection Prevention Basic Life Support (CPR with AED, Basic First Aid,
Clinical Assessment (data interpretation) Haemorrhage Control)
ECG Interpretation Paediatric Emergency Management
Advanced Electrophysiology and ECG Interpretation | Treatment Modalities in Emergency Medicine
Patient assessment(assessing the patient, not the Clinical leadership
machine)
Marginalised Groups in Society
. . Psvcholo Special and Vulnerable Populations, including care of
Engaging with Y 8y patients with disabilities
Communities | Drugs of Abuse icati
Communication
Mental Health Care of Patients
Maternal and child health
Situated Prac- . . Self Defence
. Cultural considerations .
tice Mentoring

Primary

Pathophysiology of Issues in Primary Care
Pathways of Care in Healthcare

Chronic Disease Management

Minor Injuries and Minor Illnesses
Remote and Extended Care

Basic lab values

Research Training/Fundamentals of Research

Healtheare Trends in Epidemiology ] ) ] di )
Public Health x:rclltlcal diagnosis and the complex diagnostic assess-
Health Models and the Role of Paramedicine . . .
Common issues of growth/lifespan issues
Alternate Care Pathways
Integration Law and Ethics . . :
with Health . . . Resolving Personal, Ethical, and Legal Dilemmas
¢ Understanding Decision Making
Aged Care, Legal P ise for P dic Practi Human Factors: Teamwork
: egal Premise for Paramedic Practice
and Social g. ) o ) Professional Practice
Services Ethical Considerations in Practice
. Clinical education Evidence-Based Practice
?alt%(})lsr Edu- Praxis, including Reflective Learning Models Research Project

Introducing the profession

Treatment and
Transport

Scene Control
Manual Handling
Foundations of Paramedic Clinical Practice

Medical Terminology, Documentation, and Basic
Ambulance Systems

Clinical Communication Skills

Paramedic Practitioner Health (Diet, Exercise, Sleep,
Injuries)

Stress and Distress: What it is, how it affects us
Occupational Health and Safety

Consolidated Paramedic Practice (Capstone)

Table 3. Medication disposal characteristics.

Table 5 presents the percentage breakdown of units aligned with RESPIGHT categories,
providing insights into subject content distribution within the curricula and highlight-
ing areas of alignment and divergence from the framework. This detailed examination
offers valuable insights into the overall mapping process, the compatibility of education-
al programs with the RESPIGHT framework, and areas for potential enhancement.
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Consensus Consensus Consensus Consensus Consensus
Category n | (n) % Likert | (n) % Likert | (n) % Likert | (n) % Likert | (n) % Likert
score 1 score 2 score 3 score 4 score 5

Response to Emergencies
Pharmacology (16) 23.53% (52) 76.47%
Anatomy and Physiology (10 )14.71% (58) 85.29%
Pathophysiology (2) 2.94% (8) 11.77% (58) 85.29%
Medical physiology (2) 2.94% (24) 35.29% (42) 61.77%
Clinical assessment (6) 8.82% (22) 32.35% (40) 58.83%
ECG interpretation (2) 2.94% (66) 97.06%
Advanced electrophysiology and o o o
ECG interpretation 4) 5.88% (44) 61.76% (22) 32.36%
Patient assessment (assessing the o o
patient, not the machine) (2) 2.94% (66) 97.06%
Acute medical emergency assess- (10) 14.71% (58) 85.29%
ment and treatment e e
Trauma, environment emergency,
envenomation assessment and 68 (18) 26.47% (50) 73.53%
treatment
Consolidated paramedic practice (10) 14.71% (16) 23.52% 42) 61.77%
(capstone) ’ ’ ’
Paediatric emergency care and (2) 2.94% () 2.94% (14) 20.59% (50) 73.53%
assessment
Applied pharmacology in para- (2) 2.94% (2) 2.94% (14) 20.59% (50) 73.53%
medic practice
Practical skills (2) 2.94% (20) 29.41% (46) 67.65%
Basic life support includes CPR,
AED, first-aid management, haem- o o o
orrhage control, and a systematic ) 5.88% () 5.88% (60) 88.24%
approach.
Paediatric emergency management (4) 5.88% (14) 29.41% (50) 73.53%
Clinical leadership (4) 5.88% (24) 35.29% (40) 58.83%

Primary Healthcare
l(fedlcal diagnosis and the complex | 5 4) 6.90% (14) 24.12% (40) 68.98%
1agnostic assessment
Integration with Health, Aged Care, and Social Services

Human factors: teamwork | 68 | | | | (34) 50.00% | (34) 50.00%

Treatment and Transport
Scene control [ 68 | [ 2)294% [ 6)8.82% [ 20)2941% | 40)58.83%

Table 4. Subjects that reached consensus.
Categories Percentage

Response to emergencies 63.49% (n = 160)
3.97% (n = 10)
10.32% (n = 26)
7.14% (n = 18)
9.13% (n = 23)
4.76% (n =12)
1.19% (n = 3)
33.15% (n = 125)

Engaging with communities

Situated practice

Primary Healthcare

Integration with health, aged care and social services

Governance and leadership

Treatment and transport

Invalid

Table 5. RESPIGHT factors across undergraduate paramedicine units.
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OvEerALL FINDINGS

The comparison between the RESPIGHT framework and the Delphi study highlights
significant disparities in their scope and emphasis on paramedic practice and education.
The RESPIGHT framework provides a holistic perspective, addressing critical dimen-
sions such as emergency response, primary healthcare, governance, clinical skills, com-
munity engagement, and situational awareness. Its emphasis on integrating paramedics
into broader healthcare systems and addressing cultural competence reflects the evolv-
ing expectations of paramedic roles in diverse contexts.

In contrast, the Delphi study takes a narrower approach, focusing primarily on expert
consensus regarding foundational clinical topics such as pharmacology, anatomy, ECG
interpretation, and clinical assessment. While these are undeniably important, the study
reveals substantial gaps in consensus for critical areas like trauma assessment, clinical
leadership, and community-based care. These disparities suggest a fragmented under-
standing of the broader competencies required for contemporary paramedicine, under-
scoring a need for further research and dialogue to address these gaps.

Notably, the RESPIGHT framework uniquely prioritizes community engagement and
situational practice, while the Delphi study remains centered on emergency response.
The absence of consensus in 48 subjects from the Delphi study further highlights areas
of uncertainty that require targeted investigation. This underscores the need for future
research to focus on underexplored yet essential domains, such as interdisciplinary col-
laboration, leadership development, and paramedic roles in primary healthcare.

Using the RESPIGHT framework, the Delphi study identified important themes in
paramedic education, such as emergency response, community engagement, practice in
real-world settings, primary healthcare, integration with health services, governance and
leadership, higher education, and treatment and transport. These findings, organised
into seven categories and 20 subjects, provide crucial recommendations for developing
curricula that address various needs in paramedic education. However, the study also
revealed 48 subjects without consensus, suggesting areas needing further exploration.

Analysis of educational programs across 16 institutions revealed varying degrees of
alignment with the RESPIGHT framework. While some curricula effectively integrate as-
pects like primary care and governance, others lack sufficient emphasis on areas such as
community engagement and leadership. These discrepancies indicate an urgent need for
a more standardized and comprehensive approach to curriculum development, ensuring
alignment with industry demands and preparing graduates for multifaceted healthcare
roles.

DISCUSSION

This study highlights the evolving landscape of paramedicine education, revealing both
progress and persistent challenges. A critical comparison of the RESPIGHT framework
and the Delphi study highlights disparities in their scope and priorities, which have sig-
nificant implications for curriculum development and healthcare preparedness.
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Aspect

RESPIGHT
Framework

Delphi Study

Pharmacology 76.47%
Anatomy and Physiology 85.29%
Pathophysiology 85.29%
Medical physiology 61.77%
Clinical assessment 58.83%
ECG interpretation 97.06%
Advanced electrophysiology and ECG interpretation 61.76%
Patient assessment 97.06%
Resppnse to Emer- 63.49% (n = 160) Acute medical emergency assessment and treatment 85.29%
gencies Trauma, environmental emergency, envenomation assessment and treatment | 73.53%
Consolidated paramedic practice (capstone) 61.77%
Paediatric emergency care and assessment 73.53%
Applied pharmacology in paramedic practice 73.53%
Practical skills 67.65%
Basic life support includes CPR, AED, first-aid management, haemorrhage o
control, and a systematic approach 88.24%
Paediatric emergency management 73.53%
Clinical leadership 58.83%
CBaging Wit | 39700 (n=10) | - Not addressed
Situated Practice 10.32% (n = 26) - Not addressed

Primary Health-
care

7.14% (n = 18)

- Medical diagnosis and the complex diagnostic assessment: 68.98% agreement

Integration with
Health, Aged
Care, and Social
Services

9.13% (n = 23)

- Human factors: teamwork: 50.00% agreement

Governance and
Leadership

4.76% (n = 12)

- Not addressed

Treatment and
Transport

1.19% (n = 3)

- Scene control: 58.83% agreement

Invalid

33.15% (n = 125)

- Not applicable

Table 6. Correlation of expert consensus and RESPIGHT framework across undergraduate paramedicine

units.

The RESPIGHT framework’s holistic perspective, emphasizing community engagement,
situational practice, and integration into primary healthcare, reflects the expanding role
of paramedics beyond emergency response. However, its utility as a guide rather than a
formal standard limits its influence on curriculum design, contributing to inconsisten-

cies across institutions. This gap suggests a need for more robust mechanisms to ensure
the integration of RESPIGHT principles into educational programs.

Conversely, the Delphi study’s narrower focus on foundational clinical topics, while
valuable, exposes a lack of consensus in critical areas such as trauma assessment and
clinical leadership. These gaps not only highlight missed opportunities for interdisci-
plinary collaboration but also risk under-preparing graduates for the complexities of
modern healthcare environments. The absence of emphasis on community engagement

and broader healthcare integration further limits its relevance to the current demands on

paramedics.
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The findings also reveal significant misalignment between educational programs and
industry needs, particularly in primary healthcare preparedness and leadership train-
ing. With paramedics increasingly operating in community-based and non-emergency
settings, this misalignment risks perpetuating workforce gaps in critical areas. Fur-
thermore, the lack of national consistency in curriculum design exacerbates disparities,
undermining efforts to equip graduates with the skills necessary to navigate diverse
healthcare challenges.

These results call for urgent action to address these gaps. Strengthening educational
standards, embedding community engagement and leadership into curricula, and foster-
ing interdisciplinary collaboration are critical for preparing paramedics for their evolv-
ing roles. Without these measures, the field risks lagging behind healthcare demands,
ultimately compromising the quality of patient care and equity in service delivery.

LIMITATIONS

The analysis is based on data from a specific subset of institutions and subjects within
Australia, potentially limiting the representation of the diverse range of paramedicine
programs and curriculum approaches globally. The Delphi study employed a consensus
threshold of 90%, which some may consider high. This criterion was centred around sub-
jects deemed high or very high in preparing students for future employment, potentially
influencing the outcomes. While the study acknowledges significant changes in para-
medicine education since data collection, it primarily focuses on demonstrating that core
aspects of paramedic education have not substantially changed, potentially overlooking
newer developments.

CONCLUSION

The findings reveal critical disparities in how paramedic education frameworks address
the evolving role of paramedics in emergency and primary healthcare. While the RE-
SPIGHT framework offers a comprehensive and forward-looking perspective, the Del-
phi study’s narrower focus on foundational clinical topics exposes gaps that hinder the
development of a holistic paramedic education.

A notable shortcoming is the limited integration of primary healthcare principles, cul-
tural competence, and interdisciplinary collaboration in many current curricula. Given
the increasing reliance on paramedics in community-based healthcare, it is imperative to
prioritize these elements in future curriculum design. To bridge the identified gaps, the
following recommendations are proposed:

1. Curriculum Development:
¢ Integrate principles of primary healthcare, cultural competence, and interdis-
ciplinary collaboration into existing and future paramedic curricula.
¢ Address areas of weak consensus from the Delphi study, such as trauma as-
sessment and clinical leadership, through targeted educational modules.
2. Research Initiatives:
¢ Conduct follow-up Delphi studies to refine areas of disagreement and explore
emerging topics, such as the role of paramedics in preventative healthcare
and chronic disease management.
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* Investigate the long-term impact of community engagement and situational

awareness training on patient outcomes.
3. Policy and Governance:

* Develop national guidelines to promote alignment with frameworks like
RESPIGHT, ensuring consistency in addressing the broader competencies
required of paramedics.

* Encourage collaboration between accrediting bodies, academic institutions,
and healthcare organizations to establish shared priorities.

By combining insights from the RESPIGHT framework and the Delphi study, curricu-
lum developers and policymakers can create a balanced educational approach. This will
ensure that paramedics are equipped not only for emergency response but also for the
expanding scope of primary healthcare. Such alignment is essential for improving pa-
tient outcomes, healthcare equity, and the overall preparedness of paramedics to meet
contemporary and future healthcare challenges.
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ABSTRACT

Objectives: Emergency Medical Services (EMS) clinicians are often tasked with the
delivery of bad news including making death notifications and informing loved ones
about the termination of resuscitations. Existing trainings for breaking bad news are
based around palliative care conversations in dramatically different clinic or hospital
settings. We hypothesize that prehospital clinicians are not receiving formal training
in the skill of breaking bad news and the delivery of bad news can have harmful
mental health repercussions. The goals of this study were to: determine if prehos-
pital clinicians are receiving training on delivering bad news, how frequently they
are doing so, and to explore negative consequences potentially arising from these
experiences.

Methods: We conducted an electronic, cross-sectional survey of U.S. EMS clinicians.
Items assess EMS clinicians’ experiences around training related to breaking bad
news, frequency of delivering bad news, and experiences of mental health conse-
quences from doing so.

Results: 1113 participants responded, representing all 50 US states. 84% (933/1111) of
participants reported having delivered bad news at least several times in the last
year with 42% (422/1001) reporting receiving no education around this topic. 96%
(953/991) of participants reported that additional training would be helpful. 54%
(528/964) of participants reported experiencing some adverse mental health symp-
toms (intrusive thoughts, lost sleep, emotional difficulty) in the last year related to
delivering bad news and 7% (71/964) experienced these effects frequently.

Conclusion: EMS clinicians are frequently responsible for delivering bad news, and
more than half report adverse mental health symptoms associated with this task.
Despite the frequent occurrence and associated emotional trauma, EMS clinicians
report insufficient or no training at all in how to deliver bad news. The development
and implementation of educational curriculum and mental health support around
the delivery of bad news is necessary.

INTRODUCTION
BACKGROUND AND IMPORTANCE

In the complex and dynamic world of prehospital medicine,
clinicians are faced with innumerable challenges. Among these
is the daunting task of the delivery of bad news to patients and
their families. This ranges in intensity, from the notification of
serious illness or injury, to notification of a death or a decision to
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terminate an active resuscitation. This has been part of EMS clinicians’ responsibilities
for decades, but little research exists around this topic. In 2011, the National Association
of EMS Physicians (NAEMSP) took an official position that “Emergency Medical Services
(EMS) providers should be able to utilize evidence-guided methodology for the termi-
nation of resuscitation in nontraumatic cardiopulmonary arrest” (National Association
of EMS Physicians, 2011). Roughly 350,000 prehospital cardiac arrests occur every year

in the US alone (Benjamin et al., 2019). As the practice of terminating prehospital cardiac
arrest becomes a national standard, delivering the bad news of failed resuscitation efforts
and a patient’s death is likely falling on the shoulders of our EMS clinicians. While no
data exists on how many EMS agencies are currently practicing prehospital termination
of cardiac arrest, there are entire statewide agencies such as in Maine where a termi-
nation of resuscitation protocol exists. A recent study analyzing data from 1,514 EMS
clinicians found that 77% of ALS providers reported at least one adult death notification
in the past year (Campos et al., 2021). As hospitals continue to strain under high patient
censuses, there may be increased pressure for agencies to adopt EMS field termination
policies, further increasing the need for delivery of bad news by EMS clinicians.

The current national EMS education standard does not include education around the
subject of breaking bad news. At the level of EMT-basic, clinicians receive teaching on
the subject of “Dealing with Death and Dying” including teaching on the stages of grief
after loss i.e. denial, bargaining, etc. (National Emergency Medical Services Education
Standards, 2022). At the paramedic level, there is no mandated education mandated
specific to the delivery bad news (National Emergency Medical Services Education Stan-
dards, 2009). US-based research examining whether prehospital clinicians are receiving
training on how to deliver bad news is scant. A single 2021 study found that only about
half of EMS clinicians reported undergoing death notification training as part of their
initial EMS education with fewer receiving additional continuing education on the sub-
ject (Campos et al., 2021).

Another burden facing EMS clinicians is the emotional ramifications associated with
delivering bad news. This is an inherently stressful task and several small studies have
shown that even in simulated environments delivering bad news by physicians can lead
to significant stress responses and reports of increased burnout (Brown et al., 2009).
There is also a correlation between poor communication and increased burnout among
physicians in simulated situations (Brown et al.,, 2009). It is certainly possible that EMS
clinicians may experience ill effects from delivering bad news, but this has yet to be
assessed.

GoOALS OF INVESTIGATION

The goals of this study were to describe the current educational landscape, frequency of
bad news delivery, and potential adverse experiences for prehospital clinicians around
the topic of breaking bad news. This study will help to assess how frequently EMS clini-
cians are breaking bad news, if they have received training on the subject and if they feel
this training was adequate. Ultimately, we hope to determine if there are any sequalae
related to breaking bad news and establish the need for additional education and best
practice guidelines around this topic.
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STUDY DESIGN

A cross-sectional study design was utilized to collect self-report data from EMS clini-
cians including emergency medical responders, emergency medical technicians at the
basic, advanced, and paramedic levels, and physicians who identified as EMS clinicians.
Data was only collected for participants over the age of 18 who reported living in the US
or one of its territories. The survey was distributed electronically using Qualtrics survey
software and was self-administered by participants. The primary means of distribution
was through posting the survey link on the social media platform Facebook on various
EMS related “groups”. Several thousand direct emails were also distributed to EMS
clinicians located in the state of Maine where addresses were obtained via public record
requests. No response rate data was collected as there was no way to see how many peo-
ple were exposed to the survey via social media groups. The study was determined to be
exempt by the Maine Health Institutional Review Board.

SURVEY

We developed a 16-item survey tool with items representing the following domains:
demographics (age, gender identity, current state), EMS background, career vs volunteer
status, practice environment, experiences breaking bad news, confidence in breaking
bad news, training on breaking bad news, and impact of breaking bad news. Items about
provider experience with breaking bad news included questions such as “In the last year,
have you had to tell a family member that their loved one has died?” Additional ques-
tions assessing provider confidence in their ability to break bad news and their assess-
ment of how such incidents went utilized a Likert-type scale. Participants were asked
about prior training on breaking bad news, the adequacy of any training received, and if
they were interested in receiving additional training. Clinicians were queried about the
presence of troublesome symptoms over the last year including repeatedly replaying a
conversation in their head afterwards, lost sleep, or emotional struggles after delivering
bad news. One open-ended item was included to provide participants with an opportu-
nity to share any additional information.

DATA ANALYSIS

Data was collected using Qualtrics survey software (Qualtrics, Seattle, WA) and were
then downloaded into SPSS v. 27 (SPSS, Inc., Chicago, IL) statistical software for analysis.
As participants were free to skip any question, surveys with partial data were included;
only surveys with no responses were excluded from analysis. Descriptive statistics were
used to describe participant characteristics and quantitative responses are summarized
using numbers and percentages. Continuous data for groups were compared using one-
way analysis of variance and the Sheffé test for post hoc comparisons. Comparisons of
proportions were made using chi-square or Fisher’s Exact Test, as appropriate for the
data and we accepted a threshold of 0.05 as statistically significant. We took a qualitative
descriptive approach to analyzing responses to the single open-ended item (Sandelowski,
2000). Responses to this item were first read by the team to establish a general feel for the
data. Following the initial reads, the researchers selected related bits of text by re-reading
the responses and highlighting all of the text relevant to the topic of the survey question.
The research team then evaluated for common themes that cut across responses. This
work was completed in a reflexive manner, whereby the research team continually read,
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re-read, coded and re-coded bits of text as new insights about the data emerged during
the process of constant comparison (Strauss & Corbin, 1998).

RESULTS

A total of 1118 participants provided at least partial data for analysis. Participant demo-
graphic characteristics are summarized in Table 1. Respondents represented all fifty

states of the United States and Puerto Rico.

Participants were asked to consider their experiences
over the course of the last year when responding to
survey items regarding the frequency with which
they are charged with breaking bad news. The major-
ity of participants [84% (933/1111)] endorsed having
delivered bad news at least several times during the
year. Furthermore, 35% (393/1116) reported breaking
bad news 6 or more times in the last year. Eighty-six
percent (896/1046) of participants reported sharing
that a loved one had died during the year and 24%
(256/1046) reported doing so 6 or more times.

Many participants reported receiving no education
on the subject of breaking bad news (42%, 422/1001).
Of those who did report receiving training, 44%
(256/582) shared that their training occurred while
in EMT or paramedic school. Only 9% (52/582) of
respondents endorsing receipt of training reported
that it occurred at an employer or volunteer service.
About one quarter of participants [24% (142/582)]
reported receiving training both as part of their EMS
education and at their job or volunteer service. Of
clinicians with less than 5 years of experience, 48%
(66/138) reported receiving some training while in
school, while EMS clinicians with greater than 10
years of self-reported prehospital experience report-
ed receiving education on the subject as part of their
EMS education 37% (260/688) of the time, a statisti-
cally significant difference (x*=4.85, df=1, p=0.028).
Little variation was noted when comparing exposure
to education on breaking bad news by geographic
location with 40% (146/336) of rural clinicians, 43%
(159/369) of suburban clinicians, and 43% (114/265)
of those practicing in urban locations reporting no
education in this area (x>=0.01, df = 2, p=0.995). Of
respondents who had received education, only 26%
(226/869) reported their training and education was
sufficient. The great majority [96% (964/1002)] report-

technician.

Characteristic | N (%)
Gender
Male 685 (61%)
Female 413 (37%)
Nonbinary, transgende'zr, agen- | 11 o)
der or another gender identity
Unknown 9 (1%)
Age (Mean 41 years, range 17-81 years)
17-30 259 (24%)
31-40 293 (27%)
41-50 263 (24%)
51-60 183 (17%)
61-70 84 (8%)
71-80 11 (1%)
>80 1 (0.1%)
Professional Role
First Responder 10 (0.9%)
EMT 341 (31%)
EMT - Advanced 64 (6%)
Paramedic 636 (57%)
Physician 9 (0.8%)
Nurse 23 (2%)
Other 34 (3%)
Employment Model
Volunteer 99 (9%)
Employed 843 (75%)
Both 176 (16%)
Primary Setting Type
Urban 287 (26%)
Suburban 424 (38%)
Rural 399 (36%)
Years of Experience
Less than 2 years 35 (3%)
2-5 years 165 (15%)
6-10 years 160 (15%)
More than 10 years 747 (68%)
Notes: Not all categories sum to 1118 due

to missing data. EMT = emergency medical

Table 1. Demographic characteristics

of study participants.
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ed that additional training would be helpful, with 51% (519/1002) reporting this training
would be “very helpful.”

Clinicians generally reported high levels of confidence around breaking bad news on a
scale of 0 (not confident at all) through 10 (completely confident). The mean confidence
score for all clinicians was 715 points (SD 2.03), 95% CI: 1.02-7.27. Mean confidence scores
increased with participants’ years of practice experience as shown in Table 2, with the
lowest confidence scores being reported by participants with less than 2 years of experi-
ence (mean 5.11, SD 2.50, 95% CI: 4.10-6.13) and the highest scores reported by those with
more than 10 years of practice (mean 7.54, SD 1.88, 95% CI: 7.40-7.68). In one-way analysis
of variance, these differences were statistically significant (F=34.712, p<0.001), with post-
hoc analysis demonstrating significant differences when comparing each experience
level group (p<0.05 for each comparison) except when comparing the 2-5 year vs. 6-10
year groups (p=0.819).

Confidence
Years of Experience Comparison Group | Mean Difference | SE 95% CI -val
P Mean (95% CI) P P & p-value
2-5 years -1.17 0411 |-2.32- -0.020 | 0.044
< 2years 511 (4.10 - 6.13) 6-10 years -1.39 0413 | -2.54--0.233 | 0.010
>10 years -243 0.387 | -3.51--1.34 <0.001
6-10 years -0.22 0.224 | -0.843-0.411 | 0.819
2-5 years 6.29 (5.97 — 6.61)
>10 years -1.56 0173 | -1.74--0.771 <0.001
6-10 years 6.50 (6.17 - 6.84) >10 years -1.04 0.176 | -1.53 - -0.548 <0.001
> 10 years 7.54 (7.40 — 7.68)
Notes: SE = standard error; CI = confidence interval. One-way analysis of variance: F = 34.712; p < 0.001. Post-hoc analysis with
Scheffé’s test.

Table 2. Participant self-report confidence in delivering bad news.

When queried about experiencing negative sequelae (intrusive thoughts, lost sleep, emo-
tional difficulty) after delivering bad news, 54% (523/964) of clinicians reported these
effects and 7% (71/964) experienced these effects frequently. Clinicians with less expe-
rience seemed to experience these effects more frequently, with clinicians who had less
than 5 years” experience reporting some negative sequalae 70% (115/164) of the time with
11% (18/164) experiencing those effects frequently. Clinicians with > 10 years’ in prac-
tice reported suffering negative sequelae 50% (333/664) of the time and reported being
affected frequently by negative sequelae at almost half the rate of their less experienced
colleagues at 6.6% (44/664).

A single open-ended item prompted, “If you feel comfortable doing so, please use this
space to share an experience you have had with breaking bad news to a patient or fami-
ly and the emotional impact it had on you. This experience could be good or bad.” This
elicited a total of 302 written responses. Qualitative findings supported and clarified
quantitative responses through emergence of several themes. Major themes included the
high emotional impact around calls involving the death of a child. Frequently deaths
from suicide or deaths where there was an extreme grief reaction from family were men-
tioned for their emotional impact as well. Other themes included difficulty in breaking
bad news after a death in the first responder’s own life as well as knowing the person
who died or their family. Two more common themes of note were that clinicians fre-
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quently expressed what they felt worked well when breaking bad news to families and
general concerns over lack of education and feeling unprepared to approach these situa-
tions. Exemplary quotes are noted in Table 3.

DISCUSSION

Our study showed a diverse sample, representing EMS clinicians from across the Unit-
ed States of various ages, experiences, practice style (volunteer vs career), geographic
location and practice settings. The results of this study demonstrate that EMS clinicians
are frequently responsible for delivering bad news. The vast majority of clinicians (86%)
reported preforming at least one death notification in the last year with almost a quarter

Major Theme

Illustrative Quotations

The death of a
child and noti-
fying parents
is extremely
difficult

Always pediatric or infant deaths are troublesome. It’s not delivering the news that is emotional, it is the
death event itself.

I've had several cases where I've had to tell a mother that her child or infant died and that is terrible. The
scream that mother let out immediately after hearing her child is dead still rings in my ears.

I'had to inform a distraught mother that in spite of our best efforts, her infant could not be resuscitated.

By appearance, the mother had rolled over onto the infant during sleep and asphyxiated her. The mother
kept shrieking ‘It's my fault’ and my efforts to calm and comfort her were met with minimal success. I have
observed many instances of death and extreme suffering over the course of a 40-year EMS career. The primal
sounds produced by this distraught mother were unpleasantly memorable.

The hardest of these conversations is telling a family member that their child has died. This is because I'm a
parent.

I've been an EMT and paramedic for over 35 years. Telling a parent that their child has died have been the
incidents of greatest emotional impact to me over the years.

Breaking the
news of death
by suicide or
when there are
extreme grief
reactions is a
challenge

Young adult suicides by violent means has an impact on the whole team.

I recently had to confirm to a family that the husband had passed due to suicide. The screams and cries of
the wife still stick with me. She couldn’t even call her parents. She asked me to do it. She was shaking and
sobbing. I still don’t know if I made the right choice or not.

I'had to tell a mother that her teenage child hung himself. I couldn’t really think of anything to say to the
mother other than, ‘I'm sorry” which sounded so insufficient. I held her hand and let her cry because what
else could I do? The emotions hit pretty hard and I still think about it often, even years later.

I'had a 14-year old who overdosed; her mom was devastated and she just wanted me to know she was a good
kid and she was being bullied a lot over the last 2 years. I felt so bad for this family and I still think about
them to this day.

Two days ago, I had to tell a 20-year-old male that his dad had shot himself in an attempt at suicide. I then
said that he was successful. I felt afterwards that this was not a great way to break the news.

I remember every single situation, seemingly random assortments of details while on the scene, and a lot of
the sounds of crying/screaming/etc. from families many years after the event(s).

I cannot get out of my head is the blood curling cry from a woman in when I informed her that her spouse
was dead. Every time I have to break the news to another or when people talk about bad calls all I can hear is
her voice.

It is hard to de-
liver bad news
to those you
know or when
you know the
person who has
died

I personally had to break the news to my mother that my own father had passed away after resuscitation
attempts. It still haunts me a bit; it’s been almost two years.

The family happened to be a close family friend that had seen me grow up and I had been friends with her
kids for most of my childhood. I will never forget the conversation and can recall every single detail by
memory only. I've seen her multiple times in the community and only recently has she been able to talk to me
again.

I'led a late night/early morning code on a man in his 30s or 40s. The patient was a friend, fellow firefighter/
EMT and former co-worker and had married into a family with whom I am friendly. When we had run
through the ACLS algorithm without any positive change, I stepped away to phone a doc to ask for a death
pronouncement. When I turned to the wife and her parents, who had been watching everything from the
kitchen area, I failed badly. I spoke to them, but they did not understand. In my memory, it was a nightmar-
ishly long time before I could make myself understood. When I recall this incident, several vivid mental
pictures pop right up.

Table 3. Major themes and exemplar quotes.
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Major Theme Illustrative Quotations

I hate relaying bad news to family. I am wholly untrained and unprepared for this. It does the family a dis-
service and makes me feel terrible.

Any time I've had to break the news I always end up feeling awkward and I will replay the whole conversa-
tion and feel like I said the wrong thing, said something stupid, or could have said something better/had a
better response.

We lack educa-
tion or prepara-
tion to deliver

I'would have liked to have better crisis intervention training in my initial training. I sought out training later
after having to do a death notification and feeling unprepared.

bad news I feel like training is not accessible or talked about in the EMS realm and should be. I also feel that the
majority of EMS providers, myself included prior to continuing education and professional counseling, have
profound compartmentalization skills and don't fully process the grief associated with delivering bad news
in the adrenaline dump phase.

I have felt that my peers were not equipped to deliver bad news effectively or empathetically. It is a skill that
needs to be taught, honed, and valued.

Allowing the family to see the attempts to resuscitate the patient (if they want to) is a very important aspect
of helping them understand what happened, what was done, and to get closure.

Each one has taught me something and I refine my approach and language each time I have to in an attempt
to develop best practice.

I always tell the family their loved one is dead. I do so after I've outlined the care that was rendered. I always
offer a hug. I can’t remember anyone declining this. Very important part of our job.

I always give bad news the same way. I reintroduce myself, state my position, explain what has happened

Having strate- and the outcome.

gies that work I am usually the one on any call that handles the family. Everything from being with them while the crew is
is helpful in working on the patient, letting them know their loved one is dead, calling the funeral home, trying to make
delivering bad | the body presentable for the family while they wait for the funeral home to arrive and I usually help removed
news the deceased and then remain with the family until I feel it is OK to leave.

I absolutely use the words ‘dead,” ‘death,’ or ‘died.” Empathy is key.

I'have found that in most cases being straightforward with people is the best way to deal with delivering bad
news and most people appreciate that you do this.

I feel like the act of explaining the resuscitation process to the family is so important to the family, but it’s not
something many people feel comfortable with.

I'was taught and have found that explaining treatment and using definitive statements ‘he is dead’ is the best
course.

Table 3 (continued). Major themes and exemplar quotes.

(24%) of clinicians reporting that they told a family that a loved one had died six or more
times in the last year. Breaking bad news appears to be a regular part of work for many
EMS clinicians and more commonplace than previously noted in the literature ( Campos
et al, 2021). One thing that should be taken into account is that this study was primarily
conducted in January and February of 2022 on the tail end of the Delta variant of COVID
19. This was a year of great strain on the health care system which may have impacted
the amount of people dying at home or may have potentially affected the frequency at
which EMS clinicians may have been tasked with breaking bad news.

In regards to EMS clinicians education around breaking bad news the vast majority of
those who received training around this topic found it to be insufficient. Furthermore
42% of EMS clinicians received no training at all. There are likely many factors that play
into this lapse in education. Perhaps a major factor is in part due to current standard
methodologies of delivering bad news taught to medical professionals are not designed
for the prehospital environment and likely only of limited applicability. Examples in-
clude SPIKES and the BREAKS methodologies (Baile et al., 2000; Narayanan et al., 2010).
The SPIKES protocol was the earliest to be developed and is a six-step protocol that was
developed for the delivery of bad news to patients with cancer (Baile et al., 2000). While
some aspects of this protocol may be applicable many of the other components would be
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challenging to accomplish in the prehospital environment. For example, the initial “S”
stands for “setting up the interview,” where an office-based physician might ensure a
calm, quiet environment where everyone can sit at eye level to discuss the topic at hand.
This is a significant departure from what EMS clinicians experience when called to
cardiac arrest where they have little to no control over the environment. There is a pro-
tocol known as GREIV_ING that is designed around death notifications specifically in
the emergency department which is likely more applicable to what EMS clinicians face
in the field, but again is designed around the specific needs of the emergency physician
and may not be wholly applicable to the prehospital setting.

It does appear EMS clinicians with less than five years” experience (48%) received train-
ing at higher rates than those with greater than 10 years” experience (37%) a difference
that was statistically significant. This suggests that there may be a push amongst EMS
educators to increase education amongst their younger cadre. Practice environment i.e.
urban vs rural seemed to have little effect on who was receiving this education. Across
all clinicians (1094) had an average confidence level 7.15 out of 10 with a standard devia-
tion of 2.00 however this confidence reporting was much lower amongst EMS clinicians
with less experience. For example, clinicians with less than two years” experience on
average reported significantly lower confidence scores (5.11) than clinicians with greater
than 10 years’ experience (7.54) when it came to breaking bad news. This suggests that
as clinicians gain more experience in their career, they may become more comfortable in
their ability to have these conversations.

Overall clinicians who have received training around the subject of breaking bad news
seem to not feel this was sufficient with only 26% reporting that it was sufficient and
96% reporting additional training would be helpful. Reportedly 51% of clinicians felt this
training would be “very helpful”. This data strongly suggests that EMS clinicians are
interested in learning more around this topic. It is plausible that this stems from some of
the issues discussed in the beginning of this study and the lack of a protocol, standard-
ized training or system designed to meet the specific needs of EMS clinicians. This data
suggests that that not only are many clinicians not receiving education, those who do, do
not find it sufficient and the vast majority are interested in receiving additional training.

There is evidence indicating clinicians can be trained in the delivery of bad news. Both
medical students and emergency medicine residents demonstrated significant im-
provement in their ability to break bad news as well as other factors such as improved
communication skills and self-efficacy after only a two to four-hour training (Servotte

et al.,, 2019; Hobgood et al., 2009). An additional study utilizing the earlier mentioned
GREIV_ING framework demonstrated that after a single 90-minute course, paramedics
demonstrated increased confidence and competency in breaking bad news (Hobgood et
al., 2013). While limited other studies exist around breaking bad news in regards to EMS
providers it is entirely possible that further trainings could be developed and implement-
ed successfully around this topic.

This study also demonstrates that breaking bad news may be exhibiting a heavy toll on
EMS clinicians emotionally. With 54% of clinicians experiencing negative sequelae we
defined as intrusive thoughts, lost sleep and emotional difficulty within the last year.
Notably 7% of respondents reported experiencing these effects frequently. This suggests
that breaking bad news may be having an effect on many EMS clinicians” mental health
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and may even be impacting EMS clinicians” quality of life. This appears to be most
prominent amongst clinicians with less than five years’ experience where more than 1

in 10 reported these effects frequently, with 70% of this cohort reporting feeling these
effects at some point in the last year. While more experienced clinicians had lower rates
than their greener counterparts, still 50% reported negative sequelae at some point in the
last year. The open-ended responses (Table 3) help to demonstrate the significant impact
these experiences have had on some clinicians. Mental health is a hot topic in EMS as cli-
nicians are burning out, leaving the field and tragically taking their lives at unprecedent-
ed rates. A 2019 study published in JEMS by Rosenberger found among 1,547 EMS clini-
cians more than 60% either strongly agreed or agreed to the statement “I feel burned out
in my EMS work,”. In that same study 36% of EMS clinicians responded reported they
agreed to the statement, “I don't want to do EMS work anymore.” (Rosenberger et al,.
2019). EMS clinicians’ rates of suicidal ideation are reportedly as high at 27% (Lula et al.,
2020), with EMS clinicians being 1.39 times more likely to die by suicide then the general
public (Vigil et al., 2018). Providing additional education around the subject of breaking
bad news may be one avenue in which we can help improve EMS provider mental health
by reducing the negative experiences associated with this difficult work.

There are several points that should be noted when considering the findings of this
study. First, data collected for this study was completed primarily by posting on our
survey link on EMS-based Facebook groups. Given this, it is unclear what our actual
response rate for the survey was. Some of these groups have thousands of members but
it is unclear how many people saw the survey and then elected to take it or how social
media algorithms affected who saw these survey links to begin with. Less than 10% of
respondents came from direct emails, which should be noted. Another potential source
of bias in our results is that the preamble posted on social media indicated the survey
was about “breaking bad news”. This may have attracted EMS clinicians who are inter-
ested in the topic or who have had recent experiences with breaking bad news, potential-
ly biasing who was most willing to take the survey. Despite these limitations this survey
method was able to garner a large response rate representing a wide swathe of EMS
clinicians throughout the country in a way no other study has yet to do.

CONCLUSIONS

Our study identified that EMS clinicians are tasked with the delivery of difficult news
with great frequency and endorse adverse emotional and mental health impacts asso-
ciated with this. Despite the frequency of this task, we found that EMS clinicians have
insufficient or no training at all and feel that they would benefit from it. Existing edu-
cation tools for this communication skill are available, but are hospital/office based and
do not consider the unique challenges of the prehospital setting. The lack of a standard
training a part of licensure requirements, perhaps represents the under recognition of
its importance for clinicians. Future effort should be made to highlight the importance
of this topic and skill. Research is needed to determine the most effective curriculum to
teach EMS clinicians how deliver difficult news.

Our study also casts a light on the adverse mental health effects that are associated with
delivery of bad news. With many of our clinicians reporting intrusive thoughts, loss of
sleep, and emotional disturbance. Research is needed to identify ways to mitigate these
mental health consequences. Specifically, whether formal training on the delivery of
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breaking bad news reduce the mental health consequences that are associated with these
interactions. Recognizing the emotional trauma that can occur when a clinician has to
deliver bad news, such as the death of a loved one is of great importance. Efforts need to
be made to provide mental health resources such as access to counseling and profession-
al debriefing to our EMS clinicians.

DATA SET

The data set is maintained in Tufts University Qualtrics. The data that support the find-
ings of this study are available from the corresponding author, ZBT, upon reasonable
request and with IRB approval.
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ABSTRACT

Objective: Vasopressors are critical for patients experiencing shock.
This observational study aims to characterize the usage of va-
sopressors by EMS, and to assess how vasopressor usage differs
between transport and hospital environments.

Methods: A retrospective cohort study was performed from Decem-
ber 2019 to December 2022. Inclusion criteria were adult patients
who received vasopressor infusions during transport by a large,
multi-site air and ground ambulance service. These patients were
followed for 12 hours after hospital admission to determine which
vasopressors they required in the inpatient setting. Patients who
received high-dose norepinephrine, defined as infusions higher
than 0.3 pg/kg/min, were also analyzed as a subgroup.

Results: A total of 1212 patients were enrolled in this study. The
vasopressor most used was norepinephrine, which was admin-
istered to 1013 (83.6%) patients. Epinephrine was administered to
163 (13.4%) patients. Vasopressin was administered to 103 (8.5%)
patients, while 60 (5.0%) received dopamine. In total, 505 (41.7%)
of patients received multiple vasopressors during EMS trans-
port: two vasopressors in 409 (33.7%) and three or more in 102
(8.4%). Most patients who received vasopressors during transport
continued to require vasopressors six hours after admission (n =
836, 69.0%). High-dose norepinephrine was administered to 108
(10.7%) patients during transport, 39 (5.5%) patients six hours after
admission, and 16 (2.5%) patients 12 hours after admission. For
these patients requiring high-dose norepinephrine, supplemental
vasopressors were used in 51 (47%) patients during transport, 33
(85%) patients six hours after admission, and 14 (88%) patients 12
hours after admission. While 163 (13.4%) patients received epi-
nephrine infusion during EMS transport, none of these patients
required epinephrine infusion in the hospital (p < 0.001).

Conclusions: Multiple vasopressors were employed by EMS during
transport, with norepinephrine being the most frequent. Other
common choices for vasopressors included epinephrine and vaso-
pressin. Most patients who received vasopressors during transport
continued to require vasopressors after admission. Compared to
the hospital setting, the transport setting more frequently uses
high-dose norepinephrine, and is less likely to use additional vaso-
pressors to supplement high-dose norepinephrine. The transport
setting also makes greater use of epinephrine.
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INTRODUCTION

Shock is a life-threatening condition characterized by inadequate oxygen delivery to
cells and tissues (Baran et al., 2019; Vincent & De Backer, 2013). Shock is associated with
high in-hospital mortality, with rates between 33% and 52% (Bloom et al., 2022; Jones et
al., 2004; Poloujadoff et al., 2006; Wang et al., 2011). Prompt recognition and treatment of
shock is therefore essential to improve outcomes (Jouffroy et al., 2022).

Fluid resuscitation and vasopressor administration are the standard treatments for pa-
tients experiencing various states of hypotension (Evans et al., 2021; Feldman et al., 2020).
In the past, the initiation of vasopressors by EMS was rare due to the perceived need for
central venous access and unavailability of infusion pumps (Quinn et al., 2022). However,
recent research has shown that these agents can be safely administered through periph-
eral IV lines, and infusion pumps have been made more accessible to EMS crews (Araiza
et al,, 2022; Quinn et al., 2022; Raynovich et al., 2013; Tian et al., 2020). The usage of vaso-
pressors in the hospital setting is well-studied (Gaviria-Mendoza et al., 2021; Jentzer et
al., 2020; Thongprayoon et al., 2016). However, there is sparse data on vasopressor usage
in the EMS setting. Administering vasopressors during transport presents several chal-
lenges, including lack of invasive hemodynamic monitoring, limited storage space for
medications, and difficulties in preparing medications for administration (Feldman et
al.,, 2020). Given these limitations, it is hypothesized that considerable differences in the
choice and dosing of vasopressors may exist between EMS providers and hospital ICU
teams.

Gaining a better understanding of vasopressor utilization during EMS transport would
be valuable and insightful for both EMS crews and ICU teams. From the EMS perspec-
tive, this will help with decisions about which vasopressors are best to stock in order to
improve readiness for treating patients who require vasopressor support. The primary
objective of this study is to assess the utilization of various vasopressor agents by EMS.
The secondary objectives are to compare vasopressor usage based on transport type and
origin, and to compare vasopressor administration in the EMS versus hospital setting.

METHODS
STUDY SETTING = LARGE MULTI-SITE MULTI-STATE AIR AND GROUND AMBULANCE SERVICE

The study ambulance service is hospital-affiliated and offers critical care services from
one airplane base, three helicopter bases, and ground bases in 15 cities. The service also
conducts interfacility transports from hospitals both affiliated and unaffiliated with the
ambulance service’s affiliated hospital system. The hospital affiliated with the study
ambulance service is a level I adult and pediatric trauma center, a comprehensive stroke
center, and a STEMI Receiving Center. Between December 2019 and December 2022, 1605
patients (0.70% of total transported) received vasopressor infusions during transport by
RAS.

The study ambulance service operates in Minnesota and Wisconsin. In Minnesota, para-
medics are allowed to practice at the scope determined by the agency director without

additional oversight from state regulatory agencies. In Wisconsin, laws permit paramed-
ics to initiate only epinephrine, norepinephrine or phenylephrine. Specially licensed am-
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bulance services, including the study ambulance service, are also permitted to maintain
and titrate medications during interfacility transport.

The study ambulance service has detailed guidelines regarding the usage of vasopres-
sors. Epinephrine, norepinephrine, and infusion pumps are universally available to crit-
ical care transport crews and advanced life support (ALS) crews. Critical care transport
teams are staffed by a critical care registered nurse with a second crew member who is
either another critical care registered nurse or a critical care paramedic. Advanced Life
Support ambulances are staffed with either a two-paramedic crew or a paramedic-EMT
crew. All nurses and paramedics undergo training in initiating and titrating these va-
sopressors (Mayo Clinic Process/Medical Direction Committee, 2023). While push-dose
epinephrine is permitted in limited circumstances, it is only used as a bridge to vaso-
pressor infusions.

For patients started on vasopressors prior to interfacility transport, crews are authorized
to continue and adjust these medications, based on orders from the referring physician
or based on standing orders in patient care guidelines (Mayo Clinic Process/Medical
Direction Committee, 2023). Once the transport begins, crews are limited to using the va-
sopressors available in the vehicle, consisting of those stocked by the ambulance service
and those sent by the referring facility.

ALS crews are authorized to independently initiate vasopressors in patients who have a
return of spontaneous circulation following cardiac arrest (Mayo Clinic Process/Medical
Direction Committee, 2023). For all other situations, crews need authorization through
medical consultation via phone or radio. Crews are permitted to administer epinephrine
and norepinephrine through peripheral IV lines, if a central line is not available. Accord-
ing to patient care guidelines, both vasopressors should started at 0.05 pg/kg/min, with
a maximum dose of 1 ng/kg/min (Mayo Clinic Process/Medical Direction Committee,
2023).

Hospital ICU teams at the Mayo Clinic adhere to guidelines that limit both epinephrine
and norepinephrine to 0.3 ng/kg/min, as doses in excess of this have been associated
with poorer outcomes (Domizi et al., 2020; Mayo Clinic Enterprise IVAG Workgroup,
2022). Hospital ICU teams also have access to additional vasopressors, life support devic-
es and interventions not available in the prehospital environment.

StupYy DESIGN

A retrospective cohort study was performed including data collected over three years
from December 2019 to December 2022. Inclusion criteria were adult patients who re-
ceived vasopressor infusion during transport by the study ambulance service. The
following medications were classified as vasopressors and used for chart abstraction:
dobutamine, dopamine, epinephrine, milrinone, norepinephrine, phenylephrine, and
vasopressin.

Patients who had no available matching hospital records were excluded from this study.
These include patients who were transported to unaffiliated hospitals, as well as uniden-
tified patients who were registered under a placeholder name. Patients with inaccurate
registration information causing mismatched EMS and hospital records were excluded
as well.
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Patients transported by study ambulance service
during study period
(n=1228243)

No vasopressor administration
(n=1226638)

A\

v

Patients receiving vasopressors during transport
(n=1605)

No corresponding hospital record
(n=393)
* Transported to hospitals unaffiliated with Mayo
* Registered under unidentified name
* Inaccurate registration information

Y

A 4

Patients included in study
(n=1212)

Figure 1: Inclusion and exclusion flowchart.

The flow diagram for inclusion and exclusion are displayed in Figure 1.

Patients transported multiple times by the study ambulance service were counted multi-
ple times for data analysis reasons, as these were documented as separate EMS runs.

Patient care data was extracted from ambulance service electronic medical records. In-
formation obtained included demographic information, run type (scene vs. interfacility),
transport facility of origin (Mayo Clinic-affiliated vs. unaffiliated), medical information,
and suspected causes of hypotension. Vasopressor administration data was collected
from hospitals at the time of admission, 6-hours post-admission, and 12-hours post-ad-
mission.

Doses of norepinephrine or epinephrine higher than 0.3 pg/kg/min were defined as
high doses. Patients are deemed to have received high-dose norepinephrine or epineph-
rine if they exceeded that rate at any time during transport.

Ethics approval was granted through the Mayo Clinic Institutional Review Board, under
IRB 22-012805.

STATISTICAL ANALYSIS

Numeric features were summarized with medians and interquartile ranges (IQRs); cate-
gorical features were summarized with frequency counts and percentages. The types of
vasopressors administered to patients were compared between origin of EMS transport
and between pre-hospital and hospital settings (admission, 6-hours post-admission, and
12-hours post-admission) using Chi-squared and Barnard’s unconditional exact tests.
Differences in vasopressor administration were summarized with rate differences (RDs)
and 95% confidence intervals (CIs). The dosage of norepinephrine administered was
also compared between pre-hospital and hospital settings using Kruskal-Wallis tests.
Pairwise post-hoc comparisons between settings were performed using Wilcoxon rank-
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sum tests with a false-discovery rate p-value correction to account for multiple compar-
isons. All tests were two-sided and p-values less than 0.05 were considered significant.

Analysis was performed using R version 4.2.2.
RESULTS
EMS VAsoPressOorR USAGE

There were 1605 patient care records involving
patients receiving vasopressors from RAS; 393
were excluded because no corresponding hospi-
tal record was identified. A final cohort of 1212
patients was established for review.

A summary of patient demographics and overall
vasopressor use is shown in Table 1. Of the 1212
patients, the median age was 67 years (IQR 56 -
76), and 695 (57.3%) were male. Fifty-one patients
(4.2%) were pediatric patients.

Septic shock was the most common indication
for vasopressor administration, accounting for
47.0% of all cases. Cardiogenic shock was the
second most common, comprising 25.3% of cases,
with cardiac arrest specifically representing 9.1%.
Multifactorial shock accounted for 8.7% of cases,
while nontraumatic hemorrhage made up 5.2%.

Among vasopressors used by EMS, norepi-
nephrine was the most frequently administered
(83.6%), followed by epinephrine (13.4%), vaso-
pressin (8.5%), dopamine (5.0%), milrinone (3.8%),
phenylephrine (1.8%), and dobutamine (1.1%).

Most patients (n = 701, 57.8%) received only a sin-
gle vasopressor during transport. Approximately
one-third of patients (n = 409, 33.7%) received two
vasopressors. The remainder (n = 102, 8.4%) re-
quired three or more vasopressors.

EMS NOREPINEPHRINE DOSING

EMS norepinephrine use is shown in Table 2. The
median dose of norepinephrine was 0.10 png/kg/
min (IQR: 0.05 - 0.20). High-dose norepinephrine
was administered to 108 (10.7%) patients. There
were also six (0.6%) patients who received nor-
epinephrine at 1 pg/kg/min or higher, exceeding
the limit explicitly recommended by ambulance
service guidelines.

[ N = 1212
Age, years
Median (Q1, Q3) [ 67 6, 76)
Sex, n (%)
Female 500 (41.3%)
Male 695 (57.3%)
Transgender 1 (0.1%)
Unknown/Did Not Disclose 16 (1.3%)
Race, n (%)
American Indian/Alaskan Native | 5 (0.4%)
Asian 14 (1.2%)
Black or African American 21 (1.7%)
Hispanic or Latino 22 (1.8%)
White 818 (67.5%)
Unknown/Did Not Disclose 332 (27.4%)
Indications, n (%)
Sepsis 570 (47.0%)
Non-Arrest Cardiac Indication 196 (16.2%)
Cardiac Arrest 110 (9.1%)
Multifactorial 105 (8.7%)
Nontraumatic Hemorrhage 63 (5.2%)
Other/Unknown 167 (13.8%)
EMS Origin, n (%)
Mayo Clinic 956 (78.9%)
OSH 233 (19.2%)
Scene 23 (1.9%)

Vasopressor Administered, n (%) *

Norepinephrine 1013 (83.6%)
Epinephrine 163 (13.4%)
Vasopressin 103 (8.5%)
Dopamine 60 (5.0%)
Milrinone 46 (3.8%)
Phenylephrine 22 (1.8%)
Dobutamine 13 (1.1%)

Total Different Vasopressors Administered

Median (Q1, Q3)

14,2

Patients on 2 vasopressors

409 (33.7%)

Patients on 3 or more vasopressors

102 (8.4%)

* Percentages do not add up to 100%, as many
patients received multiple vasopressors

Table 1. Summary of patient

demographics, visit characteristics, and

overall vasopressor use.
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None of the patients in our study received epinephrine

infusions in excess of 0.3 pg/kg/min.

EMS

EMS VasoprressorR UsAGE BY RUN TYPE (SCENE vS. INTERFACILITY) (N = 1013)

Average Dose (IQR) | 0.10
Vasopressor usage was compared between patients by pg/kg/min (0.05,0.20)
run type, as either unplanned emergency transport from Patients given dose | |0 oo,
the scene or prearranged interfacility transport (Table 3). > 0.3 pg/kg/min '
Norepinephrine was the most widely used vasopressor Patients given dose | /) o
for both groups, with epinephrine being the second most > 10 pg/kg/min
widely used. However, patients being transported from the 7, 5 Norepinephrine

scene were more likely to be on epinephrine (35% vs. 13%; dosing.
RD = 21.7%, 95% CI: 1.1 to 43.5%; p = 0.039), while interfa-
cility transport patients were

more 1ikel}’ to receive nOfePi' Scene | Interfacility | Rate Difference
nephrine (840/0 VS. 610/0,' RD Vasopressor (N = 23) (N = 1189) (95% CI) p-Value
23.2%, 95% CI: 2.5 to 44.5%; p 33.2%

— 0039) Norepinephrine | 14 (61%) 999 (84.0%) (2.5%, 44.5%) 0.028
INTERFACILITY TRANSPORT VASO- Epinephrine {8 (35%) | 155 (13.0%) (241375/:/0 -11%) 0.099
PRESSOR USAGE BY FACILITY OF 8.7%

ORIGIN Vasopressin 0 (0%) 103 (8.7%) (12.0%, 29.5%) 0.42
Patients undergoing prear- Dopamine 2 (9%) 58 (4.9%) (Zi;/ 169% 0.72
ranged transport between 39%

healthcare facilities were fur- Milrinone 00%) 46 (3.9%) (-17.0%, 24.8%) 073
ther divided based on wheth- . 1.9%

er the transport originated Phenylephrine ) 00%) ) 22(15%) cson 260 |7
at an affiliated hospital or Dobutamine 0 (0%) 13 (1.1%) L1 > 099
unaffiliated hospital (see Ta- (196%, 21.8%)

ble 4) In bOth groups, norepi- ;E:;Scs;tages do not add up to 100%, as some patients received multiple vaso-

nephrine was the most widely
used, while epjnephrine was Table 3. Administration of vasopressors by transport type.
the second most widely used.

Patients being transported

from a_fflhatEd hOSpl’[.als were Mayo-Affiliated | Unaffiliated
more likely to be receive nor- N = 956) (N = 256) p-Value
e‘pll’leI])DhI"lne (p < 0001)dea- Norepinephrine | 816 (85.4%) 183 (71.5%) < 0.001
tlents. €INg tr ansporte orm Epinephrine 123 (12.9%) 32 (12.5%) 0.96
unaffﬂ.lated hOSpltf:llS were Vasopressin 88 (9.2%) 15 (5.9%) 011
more likely to receive milri- Dopamine 41 (4.3%) 17 (6.6%) 016
none (p < 0.001). Milrinone 22 (2.3%) 24 (9.4%) <0.001
Phenylephrine 18 (1.9% 4 (1.6% 0.94
EMS vs. HosPITAL VASOPRESSORS yep (1.9%) (L.6%)
Dobutamine 12 (1.3%) 1 (0.4%) 0.32
Differences in vasopressor * Percentages do not add up to 100%, as some patients received multiple
vasopressors

usage between the EMS and
hospital settings are shown in Table 4. Administration of vasopressors during interfacility
Table 5. Of the 1212 patients transport by hospital of origin.

who received vasopressors
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during EMS transport,
1033 (85.2%) continued
to receive vasopressors
at time of admission.
Similar patterns were
observed at 6 hours and
12 hours after admission,
with 69.0% and 60.3%
of patients continuing
to receive vasopressors
respectively.

Norepinephrine was the

most commonly used va-

EMS | Admission | ®F" 12-Hr
Post-Adm | Post-Adm p-Value
(N =1212) | (N = 1033) (N = 836) | (N = 731

Norepinephrine | 1013 (83.6%) | 907 (87.8%) | 714 (85.4%) | 630 (86.2%) | 0.040
Epinephrine 163 (134%) | 0 (0%) 0 (0%) 0 (0%) <0.001
Vasopressin 103 (8.5%) | 153 (14.8%) | 270 (32.3%) | 268 (36.7%) | < 0.001
Dopamine 60 (5.0%) 39 (3.8%) 47 G6%) | 37 (5.1%) 0.29
Milrinone 46 (3.8%) 27 (2.6%) 43 (5.1%) |48 (6.6%) | <0.001
Phenylephrine | 22 (1.8%) 12 (1.2%) 8 (1.0%) 5 (0.7%) 0.12
Dobutamine 13 (1.1%) 0 (0%) 0 (0%) 0 (0%) <0.001

* Percentages do not add up to 100%, as some patients received multiple vasopressors

Table 5. Frequency of vasopressor usage by setting.

sopressor in both EMS and hospital settings. It was administered to over 80% of patients
in both groups, though its usage was slightly lower in EMS compared to the hospital

(p = 0.040). Epinephrine, the second most frequently used vasopressor in EMS, was not
administered to any patients in the hospital setting (p < 0.001). Vasopressin ranked third
in EMS usage but was the second most commonly used vasopressor in the hospital, with

significantly higher administration in the hospital setting (p < 0.001). Other vasopressors,
including dobutamine, dopamine, milrinone, and phenylephrine, were used infrequently

in both settings.

The median dose of norepinephrine administered by EMS was 0.10 pg/kg/min, slightly
higher than the median dose in the hospital (0.07-0.08 png/kg/min, p < 0.001). Figure 2
illustrates the doses of norepinephrine used in EMS and hospital settings, while Figure 3
tracks the patients on norepinephrine across these settings.

Prehospital —@Om 00 0 O o o a
Admission —@mO00 O
Posl-Ad?'n}i:zLijorr? —amo ® O o
Posl—AL?n}i:gLijorr? o
5 ; ! g ; :

Norepinephrine Dosage (mcg/kg/min)

Figure 2: Dosage of norepinephrine by setting
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Use of Norepinephrine

Prehospital

Admission

199

(16.4%

305
(25.2%)

6 Hours

Post-Admission

498
(41.1%)

Figure 3: Continued administration of norepinephrine across settings.

12 Hours
Post-Admission

582
(48.0%

Prehospital/EMS | Admission | 6-Hr Post-Adm | 12-Hr Post-Adm
(N = 1013) (N = 907) (N = 714) (N = 630) p-Value

Median dose (Q1, 0.10 0.08 0.08 0.07
Q3) (0.05, 0.20) (0.03, 0.18) (0.04, 0.15) (0.04, 0.14) <0001
Norepinephrine Threshold: 0.3 pg/kg/min
Patients given dose

, 108 (10.7%) 44 (4.9%) 39 (5.5%) 16 (2.5%) <0.001
> 0.3 ng/kg/min
Other vasopressors during the same period for patients given > 0.3 ug/kg/min norepinephrine
Epinephrine 30 (27.8%) 0 (0%) 0 (0%) 0 (0%)
Vasopressin 14 (13.0%) 20 45.5%) | 30 (76.9%) 11 (68.8%)
Dopamine 2 (1.9%) 2 (4.5%) 1(2.6%) 2 (12.5%)
Milrinone 0 (0%) 1(2.3%) 0 (0%) 0 (0%)
Phenylephrine 3 (2.8%) 0 (0%) 2 (5.1%) 1(6.2%)
Dobutamine 2 (1.9%) 0 (0%) 0 (0%) 0 (0%)
Combined 51 (47.2%) 23 (52.3%) 33 (84.6%) 14 (87.5%) <0.001
Norepinephrine Threshold: 1.0 ng/kg/min
Patients given dose

. 6 (0.6%) 0 (0%) 2 (0.3%) 0 (0%) 0.025
> 1.0 pg/kg/min
Other vasopressors during the same period for patients given > 1.0 pg/kg/min norepinephrine
Epinephrine 2 (33%) - 0 (0%) -
Vasopressin 0 (0%) - 1 (50%) -
Combined 2 (33%) - 1 (50%) -
* Percentages do not add up to 100%, as some patients received multiple vasopressors

Table 6. Frequency of norepinephrine doses exceeding max recommended rate.
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EMS patients were also more likely to receive high-dose norepinephrine (p < 0.001).
Additional data on usage of high-dose norepinephrine is shown in Table 6. During EMS
transport, 108 patients (10.7%) received high-dose norepinephrine. Upon hospital admis-
sion, this number decreased to 44 patients (4.9%), and at 12 hours post-admission, only 16
patients (2.5%) still required high-dose norepinephrine.

EMS patients on high-dose norepinephrine were less likely to receive supplemental va-
sopressors (p < 0.001). During EMS transport and admission, supplemental vasopressors
were used in 51 (47%) and 23 (52%) patients respectively. At 6 and 12 hours after admis-
sion, 33 (85%) and 14 (88%) patients were receiving supplemental vasopressors.

There were six cases (0.6%) in which EMS exceeded the recommended norepinephrine
maximum of 1.0 png/kg/min. It was less common for this limit to be exceeded in the hos-
pital setting, with only two (0.3%) patients doing so (p = 0.025).

DISCUSSION
EMS VasoPrReSSOR USE

Norepinephrine was the most widely used agent by a large margin in both the EMS and
hospital environments. However, the relative usage of norepinephrine, along with the
usage of other vasopressors, still differed significantly with regards to transport type,
transport origin, and environment.

VAsOPRESSOR USAGE, CHOICE, AND TRANSPORT CHARACTERISTICS

The predominant use of norepinephrine is likely due to a combination of clinical and
practical concerns. The most common causes of shock are septic shock and cardiogen-

ic shock, which account for 62% and 16% of shock cases respectively (Chen et al., 2020).
Norepinephrine is recommended as the first-line agent for septic shock, per Surviving
Sepsis Campaign guidelines (Evans et al., 2021). In cardiogenic shock, norepinephrine

is also associated with lower mortality and lower rates of refractory shock, when com-
pared to dopamine or epinephrine (De Backer et al., 2010; Feldman et al., 2020; Levy et
al., 2018). From a practical standpoint, norepinephrine is widely available, and vials have
a long shelf-life of 18 months (Pfizer, 2022). Due to these factors, norepinephrine has been
identified as a “one-size-fits-all” vasopressor, which would meet the needs of most shock
patients encountered by EMS (Feldman et al., 2020).

It was rare for EMS crews to exceed the maximum norepinephrine dose of 1 ng/kg/
min established in ambulance service guidelines, with this occurring in less than 1%

of patients receiving norepinephrine. Our data may raise concerns that a strict limit on
norepinephrine dosing at 0.3 pg/kg/min, similar to that used by hospital ICU teams,
may be impractical during transport, as more than 10% of patients received norepineph-
rine doses above this rate (Domizi et al., 2020; Mayo Clinic Enterprise IVAG Workgroup,
2022).

Epinephrine, the second most used vasopressor by EMS, also has distinct advantages.
Epinephrine is considered the first-line agent in anaphylactic shock, remains the main-
stay of ACLS, and is used to treat bradycardia and hypotension after a return of spon-
taneous circulation (Brown et al., 2020; Campbell et al., 2014; Lokesh et al., 2018; Smida
et al.,, 2024). Among the 163 patients who received epinephrine during EMS transport,
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59 (36.2%) had cardiac arrest, while 18 (11.0%) were being treated for anaphylaxis. In our
study, patients being transported from the scene were more likely to be administered
epinephrine than patients undergoing interfacility transport. This difference could be
due to the higher incidences of cardiac arrest cases amongst patients being transported
from the scene. In our study, cardiac arrest accounted for 73.9% of scene transports, com-
pared to 7.8% in the interfacility transport group. The epinephrine maximum dose of 1
png/kg/min was never exceeded.

Vasopressin was the third most widely used vasopressor used by EMS, administered to
8.5% of patients. Surviving Sepsis Campaign guidelines recommend vasopressin for sep-
tic shock refractory to norepinephrine monotherapy (Evans et al., 2021). The combination
of vasopressin and norepinephrine has been shown to have a lower risk of arrhythmia,
when compared to norepinephrine alone (McIntyre et al., 2018; Nagendran et al., 2019).
However, the Surviving Sepsis Campaign guidelines do not recommend vasopressin as
the sole vasopressor in septic shock (Evans et al., 2021). Vasopressin is considered more
dangerous to administer through peripheral access, so its usage is often restricted to
patients with central lines (Kahn et al.,, 2002; Munroe et al., 2022). Vasopressin can also be
expensive and scarce, further limiting its utility in EMS (Rivosecchi et al., 2024; Sizemore
et al., 2022).

The fourth most widely used vasopressor, dopamine, was administered to 5.0% of pa-
tients. Dopamine, which had previosuly been carried by ambulance service critical care
teams, was once the most widely used EMS vasopressor in the United States, according
to data from the National EMS Information System in 2017 (V3 EMS Data Cube). How-
ever, it has since fallen out of favor. Two systematic reviews comparing dopamine to
norepinephrine in septic shock indicated that dopamine was associated a higher inci-
dence of arrhythmias and higher mortality (Avni et al.,, 2015; De Backer et al., 2010). One
systematic review also found that dopamine is also associated with higher mortality in
cardiogenic shock (De Backer et al., 2010). As such, Surviving Sepsis Campaign discour-
ages the use of dopamine when norepinephrine is available, and the American Heart
Association has also advised against dopamine in ischemic cardiogenic shock (Evans et
al., 2021; O'Gara et al., 2013).

The inotropes milrinone and dobutamine were the fifth and seventh most widely used
vasopressors in our study, being used in 3.8% and 1.1% of patients respectively. Although
both are used in the management of cardiogenic shock, they are associated with higher
risks of arrhythmias and mortality (Abraham et al., 2005; Cuffe et al., 2002; Petersen &
Felker, 2008). The American Heart Association guidelines on cardiogenic shock only rec-
ommend inotropes after hemodynamic stabilization for most types of cardiogenic shock
(van Diepen et al,, 2017). Similarly, the Surviving Sepsis Campaign only recommends
inotropes for very specific cases of septic shock associated with myocardial dysfunction
(Evans et al., 2021). A recent randomized controlled trial comparing milrinone to dobuta-
mine found no significant differences in outcomes (Mathew et al., 2021). Our study found
that patients being transferred from unaffiliated hospital systems were more likely to
receive milrinone than patients being transported from affiliated hospitals. The cause of
this variation remains unclear, but it could reflect differences in institutional protocols.

Lastly, phenylephrine was the sixth most widely used vasopressor in our study. Al-
though previous Surviving Sepsis Campaign guidelines from 2012 recommended phen-
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ylephrine in some very limited cases of septic shock, the newest guidelines from 2021
make no mention of phenylephrine (Dellinger et al., 2013; Evans et al., 2021). By increas-
ing systemic vascular resistance and afterload, phenylephrine may compromise cardiac
function in many shock states, leading to worsening hemodynamics (Ducrocq et al.,
2012; Thiele et al., 2011). Studies on neurogenic shock have also shown that phenyleph-
rine use is associated with increased arrhythmias (Inoue et al., 2014; Readdy et al., 2015).

EMS vs. HospiTAL USAGE OF VASOPRESSORS

Several intriguing phenomena emerged when comparing EMS vasopressor usage with
hospital vasopressor usage. First, vasopressors were usually continued after EMS trans-
port. Second, EMS was more likely to use high-dose norepinephrine, while being less
likely to use supplemental vasopressors. Third, EMS made significantly greater use of
epinephrine.

Most patients who received vasopressors from EMS continued to require vasopressors
after hospitalization, with a majority continuing to require vasopressors at 12 hours.
These results are consistent with a previous study on ICU vasopressor administration,
which found that the median duration of vasopressor administration through periph-
eral IV access was 19 hours (Lewis et al., 2019). The gradual decrease in the percentage
of patients receiving vasopressors over time in our data was likely due to patients being
weaned off pressors as the underlying causes of their hypotension were addressed.

More than 10% of norepinephrine patients in the EMS setting received high-dose nor-
epinephrine, compared to 2.5% to 5.5% in the hospital setting. Many guidelines on shock
management recommend the initiation of a supplemental agent when norepinephrine
requirements exceed 0.3 png/kg/min (Evans et al., 2021; Mayo Clinic Enterprise IVAG
Workgroup, 2022; Mayo Clinic Process/Medical Direction Committee, 2023). In our
study, patients who require high-dose norepinephrine in the hospital are often placed on
supplemental vasopressors, employed in 52.3% to 87.5% of such cases. In contrast, EMS
employs supplemental vasopressors in less than half of such cases.

These differences in norepinephrine dosing and the use of supplemental vasopressors
likely stem from multiple factors. Patients transported by EMS are often in a more acute
phase of illness, with greater hemodynamic instability. This heightened instability
would necessitate higher doses of norepinephrine to maintain target mean arterial pres-
sures. Additionally, the resource and time constraints of the EMS transport setting may
hinder the initiation of supplemental vasopressors. In contrast, the ICU setting provides
additional personnel and pharmacy resources, allowing for more controlled titration and
the timely introduction of supplemental vasopressors as needed.

Another key factor contributing to differences in norepinephrine dosing and supple-
mental vasopressor use would be the accessibility of supplemental vasopressors. EMS
crews are limited to the vasopressors they stock or those provided by a referring hospi-
tal. Epinephrine and norepinephrine are the only two vasopressors stocked by the study
ambulance service. While some patients are loaded into the ambulance with supplemen-
tal vasopressors already running, continuing these vasopressors once the initial dose is
exhausted requires additional supply from the referring facility. In the absense of addi-
tional vasopressors, EMS crews may compensate by increasing the dosing of the primary
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vasopressor. To ensure safe patient transport, it is essential that EMS crews have access
to adequate supplies of vasopressors for the anticipated duration of the transport.

The use of epinephrine varies significantly between the EMS and hospital settings, likely
due to its immediate availability for EMS personnel. Cases of cardiac arrest and anaphy-
laxis may also contribute to these differences. EMS crews are more likely to encounter
patients immediately after cardiac arrest, and to treat patients in the acute phase of ana-
phylaxis (Lee et al., 2018). Epinephrine infusions act rapidly, with most patients experi-
encing resolution of anaphylaxis symptoms within six minutes (Fujizuka et al., 2022).
Many cardiac arrest and anaphylaxis patients would have been weaned off epinephrine
infusions during EMS transport.

Both epinephrine and vasopressin are deemed effective supplements to norepinephrine
in septic shock, with similar survival and arrhythmia risks (Menich et al., 2019). How-
ever, vasopressin is generally preferred in the hospital setting. A recent systemic review
and meta-analysis demonstrated that vasopressin supplementation is associated with re-
duced mortality and reduced incidence of atrial fibrillation in patients with distributive
shock (Mclntyre et al., 2018). The higher cost and central access requirements associated
with vasopressin less of a barrier to use in the hospital setting.

SIGNIFICANCE

To our knowledge, this is the first observational study to examine vasopressor use
throughout a large EMS system without restriction to a specific indication. Moreover,
this study also follows patients after EMS transport to characterize vasopressor usage
after admission to the ICU. While a previous study has examined the usage of vasopres-
sors across multiple EMS systems, it was limited to only two vasopressors and cases

of cardiac arrest (Smida et al., 2024). Our broader study has important implications for
clinicians, EMS medical directors, healthcare policymakers, and other EMS systems. As
EMS crews continue to transport critically ill patients, there is an increasing need for a
quantitative and systematic approach to analyzing the vasopressors used, as well as the
factors that affect vasopressor usage. Our data may facilitate the development and imple-
mentation of future guidelines on EMS vasopressor usage and direct other EMS systems
on which vasopressors to carry and stock.

Previous efforts at identifying a “one-size-fits-all” vasopressor have concluded that
norepinephrine can treat the most frequently encountered causes of prehospital shock
(Feldman et al., 2020). While norepinephrine was the most used vasopressor in both the
EMS and ICU settings, our study also shows that a “one-size-fits-all” approach may fail
to meet the needs of many patients. More than 40% of patients in our study required
multiple vasopressors, and 16.4% of patients did not receive any norepinephrine during
transport. It is not known whether patient outcomes would be impacted by having addi-
tional vasopressors available.

Our study yields several positive and promising results. It demonstrates that most va-
sopressor infusions during EMS transport were continued during and after admission

to the hospital, and it was rare for crews to exceed the recommended limit in their
guidelines. EMS crews are able to employ a wide variety of vasopressors, beyond those
stocked in their ambulances. The choice of vasopressors used by EMS largely aligns with
the latest healthcare research and guidelines.
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However, our study also identifies several areas for improvement. Due to logistical
constraints, the study ambulance service only stocks epinephrine and norepinephrine.
While these were the most widely used vasopressors in our study, more than 20% of pa-
tients received other vasopressors. This highlights the challenges faced when determin-
ing how to stock an ambulance, given the space constraints and regulatory limitations.
Hospital ICU teams could better prepare patients for transport by ensuring processes
exist to provide EMS crews with adequate supplies of medications for known or antici-
pated patient needs during transport.

The optimal vasopressors for an EMS system to stock would depend on several factors,
including the population served, the transport times, regulatory considerations and the
capabilities of its personnel. In the case of the study ambulance service, which already
carries epinephrine and norepinephrine, the addition of vasopressin may be the most
beneficial, because it was the next most-used vasopressor and is considered the best ad-
juct to norepinephrine for septic shock. (Evans et al., 2021). However, in one state where
the study ambulance service provides care, this would be prohibited by state regulation.
Improving access to vasopressin in the EMS setting could help reduce the usage of high-
dose norepinephrine and ensure better stability and outcomes for septic shock patients
who do not respond to norepinephrine alone, but this would have financial, educational,
logistic and regulatory implications.

LIMITATIONS

This study is limited by its retrospective and observational nature. This study is largely
descriptive, with all inferential statistics unadjusted for potential confounders and with-
out a prespecified analytic plan. Thus, all inferences are exploratory and hypothesis-gen-
erating for future studies.

Only a small number of patients were being transported from the scene, limiting analy-
sis with respect to unplanned emergency transport from the scene. This study does not
seek to analyze the effect of the underlying diagnosis, available IV access, or type of EMS
crew involved. The study was also done within a single EMS system. Our results are

not generalizable to EMS systems that extensively use push-dose vasopressors or those
without access to IV pumps.

The retrospective nature of this study limits our ability to determine the specific factors
influencing vasopressor selection and dosing in prehospital shock management. Similar-
ly, we could not assess the blood pressure thresholds prompting vasopressor initiation
or patient responses to infusion. A detailed analysis of vasopressor preferences based on
shock etiology falls beyond the scope of this paper.

The inclusion and exclusionary criteria also led to some limitations. Patients were in-
cluded when they received vasopressors during transport, regardless of the underlying
disease process. There were several cases in which patients received vasopressors for
reasons other than shock, such as airway protection in asthma. There were also sever-
al cases in which patients only developed hypotension after being started on sedation
medications. Acutely ill patients transported from the scene are often registered under
placeholder names by EMS, which may differ from names used by the hospital. These
discrepancies could have caused more acutely ill patients to be excluded from our study,
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decreasing the number of patients being transported from the scene and biasing the
results.

While our paper seeks to identify differences in the ways that vasopressors are em-
ployed by EMS and hospitals, the analysis is still inferential. We also did not have a
pre-registered or pre-established plan for data analysis.

CONCLUSION

This study identifies the most common vasopressors employed by EMS. The most ubig-
uitous vasopressor was norepinephrine, which was used in over 83% of patients. Other
common choices for vasopressors by EMS included epinephrine and vasopressin. Al-
though norepinephrine and epinephrine were the most widely used regardless of run
type or transport facility of origin, these factors still had a significant effect on the choice
of vasopressor agent. Compared to the hospital, EMS crews were more likely to use high-
dose norepinephrine, more likely to use epinephrine, and less likely to use supplemental
Vasopressors.
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ABSTRACT

Introduction: Out-of-hospital cardiac arrest remains a global health problem. There is
emerging evidence that the use of extra-corporeal membrane oxygenation during
resuscitation [ECPR], may help to improve outcomes. Several prehospital services
around the world are now able to provide on-scene ECPR. However, the early iden-
tification of patients is a key factor in enabling this level of response to OOHCA.
This systematic review aims to identify prehospital ECPR systems and describe their
patient selection criteria and dispatch processes.
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Methods: A systematic literature search of the MEDLINE and Embase databases was
Disclosures: None. performed between the dates of 4th April 2024 and 11th April 2024. Study registries
were also reviewed to identify the protocols of ongoing or planned studies. Addi-
Copyright © 2025 by the National EMS tionally, forwards and backwards reference tracing of eligible literature was per-
Management Association and the authors. formed to identify further articles.
This work is licensed under Creative Results: A total of ten studies were identified. When combined, criteria involving
Commons Attribution-NoDerivatives premorbid conditions were the most frequently utilised, present in eight out of ten
4.0 International. To view a copy of this included studies. Age, the requirement for a witnessed cardiac arrest, resuscita-
license, visit https://creativecommons.org/ tion-related factors and ECPR-related factors were used in seven studies. The use
licenses/by-nd/4.0/. of an aetiology or presenting rhythm related criteria were reported in five studies.

The dispatch processes for ECPR teams were varied and included both helicopter
and ground-based services. ECPR was planned to be performed on scene in nine
systems, and one described the use of a rendezvous strategy.

Conclusions: Variability in the selection criteria and dispatch processes used by the
identified ECPR services is likely to be reflective of the variation in geographical
distribution, team composition and transport modes of prehospital EPCR services.
Many eligibility criteria can be determined during emergency call receipt or shortly
after resource arrival, highlighting the potential for improved screening by emergen-
cy medical dispatchers and non-specialist resources. The simple mnemonic “‘PACE’
(presenting rhythm, age, comorbidities, ECMO possible within 60 mins) to aid in
evaluating key criteria on arrival is provided.

INTRODUCTION

Out-of-hospital cardiac arrest [OOHCA] remains a global health
problem and significant cause of mortality (Chin et al., 2022).

In the United Kingdom, just 7.8% of patients survive to 30 days
following OOHCA (Resuscitation Council UK, 2024). There
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is emerging evidence that the use of extra-corporeal membrane oxygenation [ECMO)]
during resuscitation, also known as extra-corporeal cardiopulmonary resuscitation
[ECPR], may help to improve outcomes in patients requiring prolonged resuscitation,
or those who do not respond to standard therapy (Adams et al., 2022; Low et al., 2023).
The time from onset of cardiac arrest to initiation of ECPR has been demonstrated to
be a contributing factor in outcomes (Sim et al., 2024). To reduce this timeframe, several
prehospital services around the world are now able to provide ECPR on scene or at a
rendezvous point before hospital arrival. However, the logistics involved in providing
ECPR-capable teams to OOHCA are complex and require a proactive approach to dis-
patch to minimise delays (Stretch and Singer, 2024). Therefore, the early identification
of patients who may benefit from on-scene ECPR is a key factor in enabling this level of
response to OOHCA.

During cardiac arrest there is an immediate decrease and cessation of blood flow. This
causes significant cellular hypoxia and systemic metabolic dysfunction (Gilhooley et

al., 2019). Initiating ECPR via venous-arterial ECMO [VA-ECMQ] offers a medium to
deliver blood flow during resuscitation and thus mitigates against the harms from an
abrupt cessation of perfusion whilst reversible causes are addressed (Inoue et al., 2020).
VA-ECMO is the most common method of delivering ECPR, in which cannulation of a
large vein and artery is undertaken either by a percutaneous ultrasound and Seldinger
approach, or a direct surgical approach (De Charriere et al., 2020). In the setting of resus-
citation, the femoral vein and artery are commonly used. Blood is extracted via a cannu-
la in the femoral vein into the ECMO circuit. It then passes through an oxygen exchange
membrane prior to being warmed and re-circulated into the systemic circulation via

the femoral artery (Figure 1). This essentially bypasses the function of the patient's own
heart and lungs.

AIMS AND OBJECTIVES

To help inform the dispatch protocols of future prehospital ECPR systems, the aims and
objectives of this review are:

* To identify ongoing or planned prehospital EPCR programmes
* To describe the patient selection criteria of ongoing or planned prehospital ECPR

programmes
* To describe the dispatch processes utilised for prehospital ECPR teams
METHODS

This systematic review is structured using the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). A systematic litera-
ture search of the MEDLINE and Embase databases was performed between the dates
of 4th April 2024 and 11th April 2024. The search terms utilised are displayed in Table

1. MEDLINE was searched using the PubMed advanced search platform and Embase
was searched using Ovid. Study registries were also reviewed to identify the protocols
of ongoing or planned studies. Additionally, forward and backward reference tracing of
eligible literature was performed to identify further articles. The inclusion and exclusion
criteria are displayed in Table 2. Two reviewers undertook title and abstract screening to
identify articles suitable for full-text review. A third reviewer was available to provide

a final decision in the event of discrepancies. Data abstraction was performed by both
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reviewers. The following data items were collected: reference details, location, case iden-
tification process, team composition, mode of transport, site of ECPR initiation, inclusion

criteria and exclusion criteria.

Warmer

Oxygenator N

Pump

(\

Figure 1: VA-ECMO via femoral arterial and venous cannula. Reproduced from Lawler et

al. (2015).

Prehospital OR out of hospital

AND

ECMO OR extracorporeal membrane oxygenation OR extracorporeal cardiopulmonary resuscitation OR ECPR

Table 1. Search terms.

Inclusion

Exclusion

Published since 01/01/2014

Studies or protocols for in-hospital ECPR

Published in English language

Full-text unavailable

Studies or protocols for EPCR performed on scene or at a ren-
dezvous point prior to hospital admission

Full-text availability

Table 2. Literature inclusion and exclusion criteria.
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Identification

Screening

Identification of studies via databases and registers

Identification of studies via other methods

Records identified from:
MEDLINE (n =718}
EMBASE (n = 588)
Study registers (n = 2)

l

Duplicate records removed
(n=470)

Records identified from:
Citation searching (n= 1)

Records screened

(n=2839)
}

Reports sought for retrieval

(n=42)
!

Reports assessed for eligibility
(n=39)

Y

Records excluded
(n=797)

Reports not retrieved
(n=3)

Reports sought for retrieval

Reports not retrieved
(n=0)

(n=1)
!

Studies included in review
§ (n=10)

= Reports of included studies
E| | m=10

Reports excluded:
Secondary review (n=9)
In-hospital ECPR (n = 16)
Criteria not provided (n = 2)
ECMO retrieval (n=2)
Modelling study (n = 1)

Reports assessed for eligibility
n=1)

Reports excluded
(n=0)

Figure 2: PRISMA flowchart

Pre- Wit- . Resus- Absence of .
Refer- . Bystand- | Aetiol- ., . Arrest-ECPR initia-
Age senting nessed CPR citation comorbid- tion ti Other
ence er o . e i0n time
rhythm OHCA 8y duration ities
Lamhaut et . . ECMO team on site before
al., 2017 18-65 Medical >20 mins Yes 40th minute of resuscitation ETCO2>10mmhg
Singer et 4 >2[1):n'111r\s
al, 2020 >18 Yes Yes Presume or faiiure
, i cardiac to sustain
Sub30 ROSC
Bartos et No ROSC
18-75 VE/VT following 3 Transfer to RVP <30mins LUCAS available
al., 2020
shocks
Petermichl .
etal, 2021 Yes Yes <60mins ALS
Hutin et al., . ECMO team on site before
2022 18-65 >20 mins Yes 40th minute of resuscitation ETCO2>10mmhg
Pozzietal.,
2022 VE/VT Yes Yes
Patients with pri-
Leivaditis X X mary hypothermia
etal., 2023 Yes Yes or intoxication also
eligible
Richardson i i
ol 2003 VE/VT/ <45mins u_nless pgrlods c?f )
etal, 18-65 PEA Yes ROSC or signs of life during | <5mins no flow
‘CHEER3’ resuscitation
Within ECPR team
Richardson . hours (Mon-Fri
etal, 2024 | 1870 | VOVT Yes Yes >20mins & 0900-1700), within
PEA <45mins .
‘PACER’ 25 mins of EMS
response
Alietal, VE/VT Yes OR
2024 18-50 OR high signs of life >20mins &
‘ON- suspicion (gasping/ <45 mins
SCENE’ of PE movement)

Table 3. Inclusion criteria.
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Major/ Percutane- .
life llimit Presentin, Advanced ous cannu Unwit- Sus-
Reference ing comor thythm 8 directive/ lation not nessed tained ETCO2 Other
S v DNAR , OHCA | ROSC
bidities possible
Lamhaut et al.. 2017 | Yes > 5 mins no flow, cardiac arrest
M during transportation
) Known or visibly pregnant, no
Singer et al., 2020 Yes <1.3kPa signs of life & evidence of ineffec-
‘Sub30” : tive CPR suggested by absence of
electrical activity at 20mins
Bartos et al.. 2020 Yes Yes Significant bleeding, nursing
v home resident
Petermichl et al., . Traumatic injury with uncon-
2021 Yes Yes Yes trolled bleeding
Hutin et al., 2022 Exclusion criteria not described
Pozzi et al.,, 2022 Non-shock-
able
Leivaditis et al.,
2023 Yes Yes Yes
. Sustained
Richardsonetal,, Femoral can- ROSC with
2023 Yes nulation not haemo- <20mins ALS
‘CHEER3’ possible dynamic
recovery
Richardson et al.,
2024 Yes Asystole Yes Yes Yes
‘PACER’
No clear
Alietal, 2024 Yes Yes 3?:1?51;:52;; <1.2kPa Able to transfer to EPCR capable
‘ON-SCENE’ of femoral i centre <30mins
artery or vein
Table 4. Exclusion criteria.
Age Witnessed Presenting Premorbid . Resuscitation ECPR
Reference e Aetiology
related event rhythm condition factors* factors**
Lambhaut et al., 2017 Yes Yes Yes Yes Yes
Singer et al., 2020
Yes Yes Yes Yes Yes
‘Sub30”
Bartos et al., 2020 Yes Yes Yes Yes Yes Yes
Petermichl et al., 2021 Yes Yes Yes Yes
Hutin et al., 2022 Yes Yes Yes Yes
Pozzi et al., 2022 Yes Yes
Leivaditis et al., 2023 Yes Yes Yes
Richardson et al., 2023
Yes Yes Yes Yes Yes Yes
‘CHEER3’
Richardson et al., 2024
Yes Yes Yes Yes Yes Yes
‘PACER’
Ali et al., 2024
Yes Yes Yes Yes Yes Yes
‘ON-SCENE’
Definitions:
*Minimum resuscitation or ALS duration, absence of ROSC after a defined point, sustained ROSC, minimum ETCO2 value
**ECPR team availability, percutaneous cannulation not possible, ECPR initiation not possible within a defined timeframe

Table 5. Combined selection criteria.
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10

Combined selection criteria
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Age-related Witnessed event Presenting rhythm ~ Premorbid condition Aetiology Resuscitation factors ECPR factors
Figure 3: Combined selection criteria.
q - q B Mode of | Site of EPCR
Reference Location Team composition Case identification e an
transport initiation
. . C -, Proactively dispatched to all
Lamhaut et al., 2017 Paris, Dedicated ECPR. team (emergency physician/intensivist, witnessed OHCA under 70 Ground On scene
France nurse anaesthetist and paramedic)
years old
Singer et al., 2020 London, Dedicated ECPR team (Advanced Paramedic, senior Calls screened by Advanced
, , United physician in prehospital care, two senior physicians in Paramedic Practitioner Desk Ground On scene
Sub30 Kingdom ECMO) edic Fractitioner Les
Dedicated ‘mobile ECMO team’. One senior cannulat- Central dispatcher notified .
ing physician (interventional cardiology, emergency by attending EMS Paramedic Following
Minnesota, LY " N " N RVP with EMS
Bartos et al., 2020 medicine or critical care), one sterile assistant, and one team. Mobile ECMO team and Ground
USA ¥ . o . at three pre-
non-sterile assistant (critical care experienced Paramed- EMS rendezvous at agreed ED .
. . T planned ED sites
ics, nurses or physicians) for ECMO initiation.
Regens- Simultaneous activation of
Petermichl et al., 2021 burg, Hospital-based ECPR team. ECPR team alongs,{de EMTS . Ground On scene
response to potentially eligible
Germany
cases.
. Paris, Dedicated ECPR team (emergency physician/intensivist, | Dispatched in conjunction with .
Hutin etal, 2022 France nurse anaesthetist and paramedic) other EMS to witnessed OHCA Helicopter | On scene
Lvon Dedicated EPCR team (EMS physicians who had complet-
Pozzi et al., 2022 Fl}',:l’\ 4 ed an 18-month period of surgical training with a cardiac | Not stated Ground On scene
ce surgery team)
Kaiser- ‘Medical Intervention Car’ (Anaesthesiologist, cardiac MIC team notified within 5
Leivaditis et al., 2023 slauten, A s 81t N N Ground On scene
surgeon and clinical perfusionist) minutes of arrival of EMS
Germany
Dedicated three-person team consisting of two intensive Automatic dispatch to suspect-
Richardson etal, 2023 | Melbourne, | €27 physicians (trained in US-guided femoral cannu- ed OHCA. Screening of po-
, , Australia ” | lation and ECMO initiation), and an experienced ICP tentially eligible cases by ICP Ground On scene
CHEER3 s (trained in ECMO circuit priming and pump manage- using call data and situation
ment) reports from scene.
Richardson et al., 2024 i i
Vlctorla, Not stated Not stated Ground On scene
“PACER’ Australia
Nation- .
Ali et al., 2024 wide, The » HEMS team a'ctlvated'by )
, , Nether- Physician-led HEMS team dispatcher using details from Helicopter | Onscene
ON-SCENE L initial 112 call

ICP = Intensive Care Paramedic, EMS = Emergency Medical Services, OHCA = Out-of-hospital cardiac arrest, HEMS = helicopter emergency medical service

Table 6. ECPR team dispatch process.
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RESULTS
IDENTIFICATION OF ELIGIBLE STUDIES

The study identification process is displayed by a PRISMA flowchart (Figure 2). Applica-
tion of the search strategy yielded 1,307 articles and two studies within study registries.
470 duplicates were removed, leaving 839 for title and abstract screening. 39 reports were
selected for full text review. One additional article was identified via citation searching.
Nine articles were excluded as they were secondary reviews of an existing ECPR system,
sixteen described selection criteria for in-hospital ECPR, two did not provide any inclu-
sion or exclusion criteria, two described the use of ECMO retrieval teams and one was a
modelling study with hypothetical selection criteria. A total of ten studies were selected
for final inclusion.

INcLusION CRITERIA

The total number of selection criteria utilised ranged from three to six. Age-related crite-
ria were the most frequently included and were specified in seven (70%) articles. Upper
age cut-offs ranged from 50 (Ali et al., 2024) to 75 years (Bartos et al., 2020), with 65 years
being the most frequently utilised (n=3). All systems with age criteria required patients
to be aged 18 or older. The requirement for the cardiac arrest being witnessed was also
reported in seven articles (70%). Bystander CPR was only required in four. Presenting
shockable rhythms (ventricular fibrillation or pulseless ventricular tachycardia) were
reported in five inclusion criteria, and two of these studies also included PEA. A mini-
mum duration of conventional resuscitation was required in six articles. Five articles had
inclusion criteria for the onset of cardiac arrest to ECPR initiation. Additional criteria
described included ETCO2 >10mmHg (n = 2), the availability of mechanical CPR (n = 1),
the presence of primary hypothermia or intoxication (n = 1) and cases occurring during
the operating hours of the ECPR team (n = 1).

ExcrLusioN CRITERIA

The absence of major or life-limiting comorbidities was the most frequently described
eligibility criteria identified within this review, with eight articles requiring this. Exam-
ples of comorbidities included advanced heart failure, COPD, terminal illness, advanced
malignancy and severe frailty (Richardson et al., 2023; Singer et al., 2020). Similarly, the
presence of an advanced directive or DNAR was listed as an exclusion criteria five times.
Two ECPR systems excluded patients with unwitnessed OHCA, and two listed trauma
or significant bleeding as exclusion criteria.

COMBINED SELECTION CRITERIA

When combined, patient selection criteria involving premorbid conditions were the most
frequently utilised, in eight out of ten included studies (Table 5 and Figure 3). Age-re-
lated, the requirement for a witnessed cardiac arrest, resuscitation-related factors and
ECPR-related factors were used in seven studies. The use of an aetiology or presenting
rhythm related criteria were reported in five studies.
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DispaTcH PROCESSES

Nine articles described prehospital ECPR systems operating in large urban populations,
with just one nationwide service identified (Ali et al., 2024). Eight articles described the
use of ground-based teams, and two reported on the use of helicopter-based teams
(Hutin et al., 2022; Alli et al., 2024). The process for case identification was available

in eight articles, with six utilizing a proactive approach to dispatch upon receipt and
screening of the emergency call. Two systems dispatched an ECPR team following an
initial update from attending resources (Bartos et al.,, 2020; Leivaditis et al., 2023). The use
of a dedicated ECPR team was described in six articles, with one reporting the provision
of ECPR by a physician-led HEMS team (Alli et al., 2024) and one reporting the dispatch
of a hospital-based team (Petermichl et al., 2021). ECPR was planned to be performed on
scene in nine systems, while one described the use of a rendezvous strategy (Bartos et al,
2020).

DISCUSSION

In this review, an age-based criterion was frequently utilised, with 7 out of 10 articles
including this requirement. Age is a well-established prognostic factor in cardiac arrest
and may serve as a surrogate measure of comorbidities, decreasing cardiac or pulmo-
nary physiological reserve, and frailty (Wissenberg et al., 2015; Fernando et al., 2020).
This review identified a wide heterogeneity of ages eligible for ECPR between 18 and 75
years with various upper age cut-offs utilised (50, 65, 70, and 75 years). This may suggest
a disparity or paucity of evidence regarding the age criterion for ECPR. Several studies
have examined age and the association between survival and neurological outcomes
following cardiac arrest and ECPR. Chahine et al. (2023) identified age as a dependent
factor associated with favourable neurologically intact survival, with those aged 20-39
years having a reported survival rate of 51% (n = 21/41), whereas a significant decline in
favourable survival was seen in those aged 70-79 years (22.6% n= 12/53). These findings
were echoed within a systematic review examining 29 ECPR protocols and associated
outcomes by Tran et al. (2023). Despite the higher rates of favourable survival seen in
younger patients, Kikuta et al. (2021) demonstrated than ECPR could be successfully
applied in older patients if careful prognostic and selection criteria are applied. Prognos-
tic factors such as a lack of comorbidities, agonal breathing, and short cannulation times
were associated with more favourable outcomes in older patients. This may suggest
ECPR may be a useful tool if applied in carefully selected patients without the use of age
cut-offs.

The presence of major or life-limiting comorbidities was the most frequently utilised ex-
clusion criterion, featuring in eight protocols. Determining the presence and prognosis of
comorbidities may be difficult in the prehospital setting, due limited access to patient re-
cords and the need to prioritise expedient resuscitative interventions in eligible patients.
The remote review of electronic patient clinical records during the response phase, prior
to provider arrival, may expedite and inform decision making. Additionally, the use

of validated comorbidity assessments may aid the creation of standardised assessment
criteria, and thus guide clinicians in making eligibility decisions. The Charlson Comor-
bidity Index [CCI] may represent a suitable option, and has been found to accurately
predict the long-term outcomes of patients in medical, surgical, trauma and intensive
care settings (Charlson et al., 2022). The CCI assigns a value to the presence of each of
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eighteen conditions to provide a numerical score, all of which can be rapidly established
by prehospital clinicians through clinical assessment and history taking.

The case identification and dispatch processes for prehospital ECPR teams, and subse-
quent location of ECPR initiation, appear to be variable and require careful system-spe-
cific considerations. These factors are highly influenced by team composition, prehos-
pital systems and geography. Currently three locations for initiating ECPR currently
exist within the literature: at scene, after moving the patient to a rendezvous location,

or following transfer directly to an ECPR centre (Song et al., 2023). One factor which

has significant influence over ECPR outcome is the time from collapse to cannulation
(Downing et al., 2022; Tran et al., 2023). Experienced ECMO teams require approximately
fifteen to twenty minutes to perform cannulation and establish flow, and the benefit of
ECPR is lost after low flow periods of one hour. Therefore the current consensus is to ini-
tiate ECPR within 40 minutes of cardiac arrest. Teams should select and refine case iden-
tification processes that minimise the time from dispatch to cannulation to maximise
the efficacy of ECPR (Leung et al., 2024). Early dispatch processes, such as simultaneous
activation of an ECPR team with first responders, while carrying the risk of a potential-
ly high stand-down rate, may be necessary to reach patients in a quick timeframe. This
approach is not without risk, as over dispatch may result in missed ECPR patients if the
team is committed to delivering care for non-ECPR eligible patients, or initiating ECPR
too early when ROSC could have been established with conventional ALS (Richardson et
al., 2023).

The mode of ECPR team transport also warrants further consideration. Within this re-
view, eight out of the ten included ECPR services utilised a ground-based response. This
is likely to be influenced by the fact that ECPR services are often established in highly
populated urban areas, with several articles describing dispatch of a dedicated ECPR
team from a centralised hospital location. Within our review, just two systems described
the use of a helicopter-based ECPR team. As systems aim to improve equity of care and
provide ECPR coverage to a larger population over a larger geographical area, a helicop-
ter-based ECPR service may be advantageous. As demonstrated by ter Avest et al. (2022),
the air transfer of patients for in-hospital ECPR from semi-rural locations is not feasi-
ble. This has led to investigation into how bringing ECPR to the patient via a helicop-
ter-based service may increase eligibility (Gottula et al., 2024). However, this approach
has a significant impact on cost-effectiveness and requires additional logistical consid-
erations. As highlighted by Hutin et al. (2022) in their description of a helicopter-borne
ECPR team, just 30% (n = 12) of patients received ECPR, with the team being cancelled
prior to arrival in 23 out of 40 activations. The ‘On-Scene’ trial, featuring a nationwide
HEMS-based system in The Netherlands, described by Ali et al. (2024), is ongoing and its
findings may influence further helicopter-based ECPR services.

FuTuRE RESEARCH

In the United Kingdom, the prehospital response to OOHCA often involves the dispatch
of a specialist or advanced critical care paramedics with frequent exposure and experi-
ence in prehospital resuscitation. Due to the locality of these resources, they are often on
scene prior to the arrival of HEMS based enhanced care teams. After initial identifica-
tion of potentially eligible patients and dispatch of a HEMS-based ECPR team, advanced
critical care paramedics may be able to confirm eligibility, establish ALS and begin to
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‘prepare’ the patient and environment for ECPR initiation. This may also include the de-
ployment of mechanical CPR to facilitate relocation of the patient to a rendezvous point
where ECPR can be initiated. Additionally, similarly to the arrangements described by
Singer et al. (2020), the presence of an advanced paramedic at scene to optimise cardiac
arrest management allows ECMO/ECPR specialists to concentrate solely on establishing
ECPR. Future research should explore the impact of co-deployment of specialist para-
medics on ECPR selection and initiation. Furthermore, services should explore the feasi-
bility of a process for facilitating direct communication between the attending clinicians
and enroute ECPR team. This may help to reduce the time prior to committing to, or
deciding against, ECPR initiation. Consequently, this may reduce the time spent on scene
confirming eligibility or stand down resources from unsuitable cases at an earlier point,
maximising their availability.

‘PACE’ MNEMONIC

Our review has demonstrated that much of the information required to assess patient
suitability for ECPR can be determined during initial emergency call receipt or following
the arrival of first responders. A mnemonic has been created to aid dispatch staff and
initial responders in identifying potentially eligible patients. Providing updates contain-
ing this information to dispatch centres may help improve the timeliness and accuracy
of prehospital ECPR team dispatch.

PRESENTATION ECMO POSSIBLE
COMORBIDITIES WITHIN 60mins?
WITNESSED?

NONE PRESENT HOSPITAL, ON

RHYTHM? SCENE OR RVP

Figure 4: 'PACE' mnemonic for initial assessment by non-specialists or first responders.

LIMITATIONS

Our review has several limitations. Firstly, the search strategy used may not have iden-
tified studies utilizing other terminology. To reduce the risk of missing relevant articles,
search terms were decided by consensus between reviewers, and pilot tests to identify
known literature were undertaken. Secondly, searches were only performed for articles
published in the English language which may exclude relevant literature in other lan-
guages. However, the results indicate ECPR systems in a range of countries were iden-
tified. Thirdly, clinical outcomes were not identified. The decision not to include these
was made as it was felt the heterogeneity of included studies would prevent meaningful
comparison.

CONCLUSION

This review has identified common patient selection criteria across ten prehospital ECPR
systems, including patient age, initial presentation characteristics, and the absence of co-
morbidities. Variability in the specific parameters of these is likely to be reflective of the
variation in geographical distribution, team composition and transport modes of prehos-
pital ECPR services. Many of the frequently utilized eligibility criteria can be determined
during emergency call receipt or shortly after resource arrival, highlighting the potential
for improved screening by emergency medical dispatchers and non-specialist resources
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to reduce ECPR team dispatch times. A simple mnemonic to aid with evaluating key
criteria on arrival is provided. Future research should evaluate the impact of prehospital
screening tools on dispatch and ECPR initiation times.
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ABSTRACT

Objective: To describe the program and associated outcomes of an innovative medica-
tion safety and opioid risk screening program delivered by community paramedics
Methods: The study was conducted within a health system community paramedic
program in North America. Community paramedics employed a medication safety
questionnaire and opioid risk assessment tool during home visits, offering tailored
interventions based on individual patient risks. Data collection and analysis were
facilitated through REDCap and the health system’s electronic health record.

Results: Analysis of 435 patient screenings revealed notable findings. A meaningful
portion of patients used opioids for pain management, with a subset identified at
high risk for opioid misuse or overdose. While most patients stored medications
safely, disposal practices varied, highlighting a need for education and intervention.
Discrepancies in service provision between service areas identified multiple possible
barriers and solutions.

Conclusion: This research underscores the importance of proactive medication safety
measures within community paramedicine and provides an example of a commu-
nity paramedic program designed around community-based need, stakeholder
collaboration, and program evaluation. Future efforts should focus on improving
data collection methods, and advocating for sustainable funding to support compre-
hensive intervention strategies aimed at enhancing patient safety and well-being.

INTRODUCTION

Medications stored in homes are one of the leading causes of
poisonings and fatalities in the United States, accounting for
nearly half of all reported substance exposures (Picture of Amer-
ica, n.d.). The 2022 Annual Report of the National Poison Data
System by America’s Poison Centers found that more than 90%
of all reported poisoning exposures occurred within an indi-
vidual’s home. Notably, among the top twenty-five substances
associated with reported fatalities, twenty-two were prescription
or over-the-counter medication (Gummin et al., 2023). Simultane-
ously, rates of excess medication storage at home are presumed
to be increasing, with medication oversupply reports of 30-47%,
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heightening the risk of medication-related poisonings and fatalities at home (Stroupe et
al.,, 2000; Thorpe et al., 2009).

Among both general and vulnerable populations, substances belonging to the analgesic
medication class, particularly opioids, have the highest associated risk of fatalities among
medications that are stored at home (WwebPOISONCONTROL Data Analysis Dashboard,
n.d.). Education and low cost/free equipment have been found most effective to promote
safe medication use and prevent poisonings (Achana et al., 2015). The encounter between
paramedics and individuals who use drugs can significantly impact patient outcomes
through the healthcare system (Bolster et al., 2023).

Over the past two decades, community paramedics have emerged as frontline health-
care workers who are well-positioned to improve patient health outcomes by bridging
the gap between primary healthcare and emergency healthcare through the provision
of primary health care, health promotion, disease management, clinical assessment,

and needs-based interventions. Community paramedic programs have been shown to
decrease financial and physical pressures on the rural healthcare sector and improve
patient outcomes (Agarwal et al., 2018; Bennett et al., 2018; Bolster et al., 2023; Martin and
O’Meara, 2020).

Community paramedic programs initially emerged to expand healthcare services re-
lated to chronic disease management in rural and under-served communities and have
evolved in North America to provide services aligned with community needs (Bennett et
al,, 2018; O’Meara et al., 2015; Martin & O’Meara, 2019). Community paramedic programs
should be designed around community-based need, stakeholder collaboration, and
program evaluation. Community paramedics are well-positioned to mitigate in-home
medication safety and little guidance exists relating to the implementation of medication
safety programs by community paramedics (Shannon et al., 2023).

The Opioid and Naloxone Education Program, also known as the ONE Program, was de-
veloped in 2018 by pharmacy faculty at North Dakota State University, focusing on pri-
mary and secondary prevention of opioid use disorder and accidental overdose in North
American pharmacies. Trained pharmacists involved in the program screen patients for
the risk of opioid misuse and overdose, providing upstream harm-reduction interven-
tions including counseling, community support service information, and medication dis-
posal education. Many positive outcomes have resulted from the ONE Program, includ-
ing positive patient perceptions of opioid risk screening, changes in pharmacist stigma
related to opioid use disorder, and outcomes associated with initiation of an opioid risk
program (Eukel et al., 2020; Skoy et al.,, 2020; Werremeyer, Frenzel, et al., 2022; Werremey-
er, Strand, et al., 2022).

Recently, the ONE Program translated its success into the home health setting by collab-
orating with home health providers to create and implement a new initiative to provide
nurse-administered medication safety screenings at home health visits. The program
focused on medication safety and opioid misuse and overdose prevention screening

to further enhance the health of patients receiving care in their homes. The program
showed increased rates of safe medication storage and disposal after the implementation
of a medication safety program (Eukel et al., 2023).
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Based on the success of this program and community-based need, the ONE Program
was approached by a health system to collaborate to translate the home health medica-
tion screening initiative into community paramedicine home visits. The objective of this
manuscript is to describe and evaluate the implementation of a medication safety and
opioid risk screening program that aims at mitigating these risks through targeted edu-
cation and interventions by community paramedics.

METHODS

The community paramedic program is part of an integrated health system in the upper
Midwest in North America. The Community Paramedic Program has five central loca-
tions spanning three states, each serving a 45-mile radius. Each of the five community
paramedic locations has the capacity to see between 25-30 patients per week, depending
on the referral reason, complexity of the patient, and location of the patient.

Providers may refer a patient to the community paramedic program if they have home
safety concerns, feel the patient is nonadherent, needs disease state education, frequent
emergency department visits or hospitalizations, uncontrolled blood pressure, wound
care, peripherally inserted central catheter (PICC) line care management, or intravenous
(IV) medication administration. Patients are seen in their homes 1-3 times per week for a
month or more depending on the patient needs. The goal is to help the patient improve
health, reduce readmissions to the hospital or emergency department, and improve ad-
herence with medications.

The year prior to this program, a medication safety and opioid risk assessment program
was designed and implemented with home health services offered by local public health
units ( Eukel et al.,, 2023). Based on the positive outcomes of the home health work, the
program was translated to community paramedics.

With this improvement pilot project, community paramedics completed a 50-minute
training delivered online asynchronously. Training content included use of the program
tools, patient education on safe medication storage and disposal, and opioid safety in-
cluding risks for overdose and misuse and naloxone education. A toolkit provided pro-
gram forms and tools, patient education materials, and frequently asked questions (Es-
sentia Health, n.d.).

Community paramedics evaluated each newly-admitted patient using a medication safe-
ty questionnaire and corresponding outcomes worksheet as key tools for data collection
on patient medication safety practices (Appendix A). These tools were designed to assess
critical aspects of medication management in home settings. The questionnaire included
targeted questions such as, “How is the patient storing his or her medications?”, “How
has the patient been disposing of unused or expired medications?”, “Does the patient
forget to take medications?”, and “Does the patient take medication for pain?” These
inquiries enabled a comprehensive evaluation of four main areas: medication storage,
medication disposal practices, medication adherence, and use of pain medications.

The community paramedic completed an evidence-based opioid risk assessment for pa-
tients taking an opioid medication to determine risk of opioid misuse and/or accidental
opioid overdose. Risk for opioid misuse is based on the Opioid Risk Tool, which provides
a numeric risk evaluation. Patients at high risk for opioid misuse score with an ORT >7
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(Webster & Webster, 2005). The opioid risk screening has been used by the research team
in various practice settings across North Dakota (Appendix B) (Skoy et al., 2020; Strand et
al.,, 2022). All interventions provided were tracked using the outcomes worksheet (Ap-
pendix A).

A Triage Tool (Figure 1) helped to guide the community paramedics to determine which
interventions to provide based on individual patient screening results. Interventions
included provision of education and/or products based on patient need:

Education on medication storage, disposal, and adherence
Medication disposal product (Deterra®)

Daily pill organizers

Naloxone discussion

Risks of chronic use of opioids

Nasal naloxone distribution

Medication lockbox

NG DN

The program was funded by the state’s Department of Human Services through State
Opioid Response funding. Funding supported the purchase of intervention supplies
including daily pill organizers, medication lock boxes, medication disposal devices, and
nasal naloxone. For patients outside of the grant funding service area, the health system
provided pill organizers and identified alternative resources for the community para-
medic to provide other supplies, including naloxone, through resources in their service
area, such as a local pharmacy or public health department.

All screening form information and interventions provided collected from January 2022
to December 2022 were documented in REDCap (Research Electronic Data Capture),

a secure, web-based application designed to support data capture for research studies
(Harris et al.,, 2009). In January 2023 screening forms and data collection were built into
the health system electronic health record.

De-identified patient information from REDCap and the health system electronic health
record from January 2022 to July 2023 was cross-walked and combined into one secure
Excel spreadsheet containing 636 patients. Review of data resulted in removal of 201
cases due to incomplete data. The final sample size was 435. The final sample was sepa-
rated into a grant-funded and non-grant funded populations, 185 and 250, respectively,
as differences in the availability of certain supplies resulting from the funding differenc-
es previously discussed. Excel was used for descriptive data analysis of the final data set.
This study used the SQUIRE 2.0 framework to showcase a pilot care delivery innovation
and program performance (SQUIRE 2.0 Guidelines, n.d.). The evaluation of this program
was approved by the North Dakota State University IRB.

RESULTS

The median age of the 435 patients was 76 years old. A majority were female (60%). A
total of 214 patients (50.1%) who had a home visit with a community paramedic used a
prescription medication to manage their pain. Pain was managed with a prescription
medication for 214 (50.1%). A total of 67 patients (15.4%) had their pain managed with an
opioid. Of those who are using an opioid, 18 screened at high risk of opioid overdose
and/or opioid misuse (26.9%) (Table 1).
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Characteristic Grant-funded Non-grant Funded Total
Group' (N=185) Group® (N=250) (N=435)
Median Age (years) 77 75 76
Gender Female 125 (67.6) 137 (54.8) 262 (60)
Pain managed with prescription medication 106 (57.3) 108 (43.2) 214 (50.1)
Pain medication is an opioid 23 (12.4) 44 (17.6) 67 (15.4%)
If taking opioid, at high risk of opioid overdose or misuse | 9 (39.1) 9 (20.5) 18 (26.9)

* All reported numbers are N (%)

medic.

as suggested by the community paramedic.

! Received medication disposal product, daily pill organizer, and nasal naloxone at no cost directly from the community para-

2 Received medication disposal product, daily pill organizer, and nasal naloxone at no cost from available community resources,

Table 1. Patient demographics.

More than 80% of all patients served by community paramedics were storing their med-
ications in a designated safe area. Over 13% of patients were storing their medications in
an unsafe or undesignated area. Only 2.8% of these patients were actively storing their

medications in a locked medication box (Table 2).

Grant-funded Non-grant Funded Total
Medication Storage Method Group' (N=185) Groipz (N=250) (N=435)
Locked Box 6 (3.2) 6 (2.4) 12 2.8)
Safe Designated Storage 157 (84.9) 207 (82.8) 364 (83.5)
Unsafe Designated Storage 19 (10.3) 19 (7.6) 38 (8.7)
Undesignated Area 5(2.7) 17 (6.8) 22 (5)

* All reported numbers are N (%)

medic.

as suggested by the community paramedic.

! Received medication disposal product, daily pill organizer, and nasal naloxone at no cost directly from the community para-

2 Received medication disposal product, daily pill organizer, and nasal naloxone at no cost from available community resources,

Table 2. Medication storage characteristics.

Of the 435 patients, 39.5% were disposing their unused medications using an approved

method such as a medication disposal bag, providing ample opportunity for community
paramedics education and intervention. A meaningful number of patients (42.5%) were
not disposing their unused medications at all, and 179% of patients were disposing their

medications in the trash (Table 3).

Grant-funded Non-grant Funded Total
Medication Disposal Method Group' (N=185) Groipz (N=250) (N=435)
Not Disposing of Unused Medication 69 (37.3) 116 (46.4) 185 (42.5)
Disposing Medication in Trash 36 (19.5) 42 (16.8) 78 (17.9)
Disposing Medication Using Approved Measure 80 (48.5) 92 (36.8) 172 (39.5)

* All reported numbers are N (%)

medic.

as suggested by the community paramedic.

! Received medication disposal product, daily pill organizer, and nasal naloxone at no cost directly from the community para-

2 Received medication disposal product, daily pill organizer, and nasal naloxone at no cost from available community resources,

Table 3. Medication disposal characteristics.
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A total of 808 interventions were provided to the 435 patients. The most commonly
provided interventions were medication adherence education (45.9% of patients), medi-
cation storage education (43.9% of patients), and medication disposal education (42.7% of
patients). Grant-funded patients comprised 42.5% of total screenings but were provided
with 63.7% of total interventions compared to 36.3% of interventions provided to non-
grant funded participants while comprising 57.5% of total screenings. More than 60% of
the grant-funded group received education on medication storage, medication disposal,
and medication adherence, compared to around 30% of the non-grant funded group.
The grant-funded group received all interventions at over twice the rate of the non-grant
funded group. Over 50% of patients in the grant-funded group received a medication
disposal device (Deterra) compared to 23% for the non-grant funded group (Table 4).

Intervention Grant-funded Non-grant Funded Total
Group' (N=185) Group® (N=250) (N=435)

Medication Storage Education 119 (64.3) 72 (28.8) 191 (43.9)
Medication Disposal Education 118 (63.7) 68 (27.2) 186 (42.7)
Medication Adherence Education 120 (64.8) 80 (32) 200 (45.9)
Received Deterra Bag 102 (55.1) 58 (23.2) 160 (36.8)
Received Pill Organizer 45 (24.3) 15 (6) 60 (13.8)
Received Medication Lockbox 10 (5.4) 1(04) 11 (2.5)

* All reported numbers are N (%)

medic.

as suggested by the community paramedic.

! Received medication disposal product, daily pill organizer, and nasal naloxone at no cost directly from the community para-

2 Received medication disposal product, daily pill organizer, and nasal naloxone at no cost from available community resources,

Table 4. Services provided by community paramedic (N = 435 patients).

A total of 18 patients (4.14%) were at high risk for opioid misuse or opioid overdose with

9 patients in the grant-funded group and 9 patients in the non-grant funded group. A to-
tal of 100% of the grant-funded population received naloxone and 22% received naloxone
in the non-grant funded group (Table 5).

Total
Opioid Screening Result Grant-funded Group' | Non-grant Funded Group? (Ni 435)
At High Risk of Opioid Misuse or Overdose 9 9 18
Received Nasal Naloxone 9 (100) 2(22.2) 11 (61.1)

* All reported numbers are N (%)

! Received nasal naloxone at no cost directly from the community paramedic.

2 Received nasal naloxone at no cost from available community resources, as suggested by the community paramedic.

Table 5. Naloxone provision (N = 18).

DISCUSSION

This evaluation assesses the effectiveness and implications of integrating medication
safety and opioid risk screening initiatives into the practice of community paramedicine
home visits (Shannon et al,, 2023). Partnerships with community paramedics and phar-
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macists or pharmacy-based programs, like the ONE Program, have shown to be a valu-
able (Crockett et al., 2017).

Community paramedics are well-positioned to create positive impact on patient care
and population health. Provision of care in the home provides added benefits for many
health-centered topics including medication safety and opioid harm reduction (Shan-
non et al., 2022, 2023). The success of the ONE Program’s previous research provided a
unique opportunity to bring an evidence-based medication safety program to commu-
nity paramedic care provision (Eukel et al., 2023). Patients are referred to the community
paramedic services due to high risk of frequent hospitalizations, frequent emergency
department visits, medication adherence concerns, and needs for disease state education,
making this population ideally positioned to gain positive value from this type of pro-
gram.

The findings of this study underscore the ability of community paramedics as frontline
healthcare providers to support medication safety. Through the utilization of screening
tools and tailored interventions, community paramedics were able to identify patients
at risk, deliver targeted education, and provide necessary resources such as medication
disposal products and naloxone. These efforts are particularly crucial given the high
prevalence of opioid use among patients receiving community paramedic care and the
associated risks of misuse and overdose compared to the general population (Hales et
al., 2020).

Through risk stratification, community paramedics successfully delivered education

and interventions based on individual patient needs. For example, according to the
triage tool, if patients were at high risk for opioid misuse or opioid overdose, they were
to receive education on naloxone and offered nasal naloxone. A total of 18 patients were
at high risk of opioid overdose or misuse, with 11 accepting naloxone. A 61% naloxone
acceptance rate is significantly higher than other ONE Program intervention, with 5.81%
in community pharmacies, 29% in local public health home health, and 6.9% in Medicare
certified home health ( Eukel et al.,, 2023; Skoy et al., 2021). Notably, 100% of patients in
the grant-funded group were at risk of opioid overdose or opioid misuse accepted nal-
oxone. These results can be further extrapolated to the findings of Hideo et al that leave
behind naloxone led to more patients having naloxone administered prior to ambulance
arrival which increased the chance of discharging the patients at the scene (Tohira, 2024).

Unused medications stored in the home can result in diversion, misuse, abuse, and ac-
cidental poisonings (Duvivier et al., 2017). Drug disposal products are an effective and
convenient way for patients to dispose of unused medication (Cooper et al.,, 2021). A large
proportion (43.5%) of program participants were not disposing of their unused medica-
tions, likely keeping a supply at home to use in the future at their own discretion. Com-
munity paramedics providing education on safe medication disposal to 43.9% of patients
and a medication disposal product to 36.8% helps close this gap in improper medication
disposal.

Differences were identified between the provision of interventions to a grant-fund-
ed and non-grant-funded populations. Interventions were provided to patients in the
grant-funded group at over twice the rate as patients in the non-grant funded group
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(Table 4). There are multiple possible explanations for these variations. While there is
insufficient data to determine the exact cause, it is likely a combination of these factors.

One possible cause is differences in patient characteristics between the two populations.
Patients in the grant-funded group consisted of a higher proportion of females (67.6% vs
54.8%) and those taking a prescription medication for pain (57.3% vs 43.2%). Those taking
an opioid prescription were lower in the grant-funded group, but the risk of opioid over-
dose or misuse was higher. Extensive comparison of additional demographics of these
populations was not completed due to IRB restrictions.

A likely major contributor to this difference in intervention provision is the accessibil-
ity of program supplies. Grant funding was available for patients in the grant-funded
service area to receive free supplies such as medication disposal products and nasal
naloxone directly from community paramedics. Community paramedics in non-grant
funded locations had to utilize other sources that created additional burden to provide
these supplies such coordinating with a local pharmacy to pick up and deliver the nalox-
one to the patient. These possible discrepancies highlight the importance of sustainable
funding and resource allocation to support comprehensive medication safety initiatives,
especially in regions with limited access to healthcare resources, consistent with other
research (Achana et al., 2015).

This study has limitations. The study revealed challenges and opportunities for im-
provement in data collection and reporting within the community paramedicine setting.
Limitations in data completeness and generalizability were noted with 435 of 636 entries
(68.4%) being complete. The number of screenings with complete data resulted in smaller
cohorts for many subsets such as patients taking an opioid who are at high risk of mis-
use or overdose, reducing data analysis to descriptive statistics. Efforts to streamline data
entry processes and enhance collaboration between researchers and community para-
medics are essential for optimizing future research efforts and ensuring the accuracy
and reliability of findings.

This program focused on patients within one health system community paramedic
program in the upper Midwest region. While this limited data collection, we believe its
implications extend beyond one system. The successful integration of medication safety
and opioid risk screening initiatives into community paramedicine and past integration
with home health services underscores the potential for broader adoption and adaptation
in diverse healthcare disciplines and locations (Eukel et al., 2023). Future research includ-
ing additional community paramedic services in multiple health systems would improve
assessment of program outcomes.

The pilot nature of this research assessed the impact of an innovative program led by
community paramedics. Expanded implications and uptake of this program throughout
other areas of the health system and/or other community paramedic programs will rely
on these initial pilot results.

These findings emphasize the importance of interdisciplinary collaboration between
healthcare providers, researchers, and community paramedicine in addressing complex
public health challenges such as medication safety. Future research should focus on
refining intervention strategies, expanding access to resources, and evaluating long-term
impacts to further enhance the effectiveness and sustainability of medication safety pro-

International Journal of Paramedicine — Number 10, April-June, 2025



Eukel: Medication Safety and Opioid Risk Screening Program Delivered by Community Paramedics

grams within community paramedicine. This manuscripts answers the call from 7 coun-
tries to increase research and evaluation of community paramedicine programs with an
emphasis on sharing best practices, data, and program evaluation (Shannon, et al., 2023).

CONCLUSIONS

This manuscript highlights the pivotal role of community paramedics in addressing
medication safety and opioid-related risks within home settings. By integrating evi-
dence-based screening tools and tailored interventions, community paramedics demon-
strated their capacity to identify, educate, and support patients at risk of medication-relat-
ed harm and advance safe medication use.

The effectiveness of proactive medication safety initiatives delivered by community
paramedics is evidenced by improvements in medication storage and disposal practic-
es and high naloxone acceptance rates. Moreover, the successful adaptation of the ONE
Program's principles into community paramedicine emphasizes the value of interdisci-
plinary collaboration and knowledge translation in advancing public health objectives.
Community paramedics can effectively identify and address medication-related risks,
ultimately improving patient outcomes and advancing population health initiatives.
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APPENDIX A. MEDICATION SAFETY QUESTIONNAIRE AND OUTCOMES WORK-
SHEET

Screening tool and tool to collect outcomes/interventions provided; used for each patient
serviced by community paramedics.

How is the patient storing his or her medications?

Medication 1s stored in locked box
Medication 1s stored 1n safe designated area
Medication 1s stored in unsafe designated area
Medication storage not designated

Prior to today’s interventions, how is the patient disposing of unused or expired medications?

Medication not discarded
Medication discarded in trash
Medication disposal with approved measures:
Pharmacy MedSafe
Local public health unit
Police station
Kitty litter. coffee grounds, or other
Medication disposal product (Deterra, DisposeRx, etc.)
Other:

Does the patient forget to take medications?

Never
Occasionally
Frequently

Does the patient take medication(s) for pain?

No. not taking medication for pain
Yes, taking medication for pain

Taking non-opioid for pain (Celebrex, NSAID, etc.)
Taking opioid for pain (oxycodone, OxyContin, fentanyl, hydrocodone, morphine, hydromorphone, methadone, codeine)

If yes, proceed to opioid screening

For all patients:
Yes No Education about medication storage was provided to the patient
Yes No Education about medication disposal was provided to the patient
Yes No Education about medication adherence was provided to the patient
Yes No Patient was provided a Deterra bag for medication disposal
Yes No Patient was provided a pill organizer to assist with medication adherence

For patients taking an opioid:

Patient was identified as at risk for accidental opioid overdose based on
Yes No current disease states, current medications, or age

Ifves, this was discussed with the client
Today. client was identified with potential for opioid misuse

If ves, this was discussed with the client

Yes No

Yes No Not 1_nd1ca_ted Naloxone was provided to the patient
for this patient

Yes No Not indicated 1 in 4 brochure was provided for this patient

for this patient

Not indicated o ) . .
Yes No of maicate A medication lock box was provided for this patient
for this patient
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APPENDIX B. OPIOID RISK ASSESSMENT

Opioid risk assessment screening administered to all patients who are using an opioid.

Opioid Risk Assessment
Paten age:

YES XNO Has the patient taken this or other optoid medications 1n the last 60 daz”
Examples: Duragesic® (fermtanmyd), Oeovontin' [ oxyoodane], Vicodm® (ndrocodons), morphine

Yes | F M
| Familv historv of substance abuse
Alcohol 1 3
g Illegal drugs 2 3
E - - !. . - 4
a Aleohiol 3 3
Dlegal drues 4 4
5 Prescription medication misuse 3 5
1 1
|_Aze between 16 - 45 vears
g, History of preadolescent sexual abuse 3 0
| Psvchological disease
Examgles: attention deficit disorder (ADD), 2 -
. i T b
| Depression 1 1
Total Score
Circle the age the patient is in: 16-23 26-44 4564 Greater than 64

Medical history: Circle all those which apply to the patient.

asthma depression anx yety’ COPD emphivsema sleep apnea  Diver diseéase  kadney
disease

E While using this medication is there a chance the patient may consume any of the following?
YES NO Medication used to treat anxety
Exampies. Xanax® (alprazolam), Atnvan® (lorzepam), \ainm” (diazepamb Klonopm® (conazepam
YES NO Medication used to weat depression

YES NO Mdedication Imown 2z 2 muscle relaxer
Exampies. Flexenl® (cvclobenzapnne), Skelaxin® (metaxalone)
TES NO Medicanon used to aid mn sleep (presenption or over the counter)

YES NO Cough or cold medication
YES NGO Aleohol

TES NO  Are vou currently akong other opiord medications?
Examples: Duragesic (fentansd), Oaoveontm {oxveodone), Vicodm (hvdracadonsh, morpine
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® The IJOP accepts submissions in the following categories:

Case Studies ( 2,000 words)
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Correspondence / Commentary ( 1,000 words)

Education ( 3,000 words)

Empirical Investigations / Original Research ( 4,500 words)
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Quality Improvement Project Reports ( 3,000 words)
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* Merriam-Webster’s Collegiate Dictionary (11th ed.) should be consulted for spelling.

¢ Contributions that explore non-clinical topics such as leadership, operations, education, profes-
sional practice, and the culture of paramedicine are strongly encouraged.

¢ Based on the international scope of the IJOP, contributions should provide a degree of gener-
alizability and transferability to global settings and should have relevance to the IJOP’s broad
readership.

¢ JJOP discourages multiple publications derived from a single study.

¢ All original research submissions must have received approval from an Institutional Research
Board (IRB) or Research Ethics Board (REB).

* Once a submission has been assessed for suitability by the editorial team, it will undergo a dou-
ble-blind peer-review by independent, anonymized reviewers.
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As part of the submission process, authors will be required to confirm that their sub-
mission complies with all of the items below. Submissions may be returned that do not
adhere to these guidelines:

® The submission cannot be previously published or in the submission process of
another publication (or an explanation has been provided in a cover letter to the
Editor).
¢ The Author and Funding File and the Main Submission File are both in Microsoft
Word document file format.
e An ICMJE Form for Disclosure of Potential Conflicts of Interest is submitted for
each author.
¢ Allillustrations, figures, and tables should be placed within the text at the appro-
priate points AND submitted as separate files in a high resolution format.
* Supplemental media files (e.g., spreadsheets, slides, audio or video files) may be
included for reader access. The file should be hosted by the authors unless other
arrangements have been made with the Editors.
Where available, URLs for each reference have been provided.
The text is double-spaced in a 12-point font.
Page numbers and line numbering are used for the ‘Main Submission File’
The text adheres to the stylistic and bibliographic requirements outlined.
Authors are strongly encouraged to follow any EQUATOR (Enhancing the QUAI-
ity and Transparency Of health Research) Guidelines that apply to their type of
submission. These include, but are not limited to:
¢ Randomized trials
* CONSORT and its extensions
e https://www.equator-network.org/reporting-guidelines /consort/
* Observational studies
¢ STROBE and its extensions
e https://www.equator-network.org/reporting-guidelines /strobe/
¢ Systematic reviews
J PRISMA and its extensions
e https://www.equator-network.org/reporting-guidelines /prisma
¢ Study protocols
e SPIRIT and the PRISMA-P extension
e https://www.equator-network.org/reporting-guidelines /spir-
it-2013-statement-defining-standard-protocol-items-for-clinical-trials /
¢ Diagnostic/prognostic studies
e STARD and the TRIPOD extension
e https://www.equator-network.org/reporting-guidelines/stard /
¢ (Case reports
¢ CARE and its extensions
e https://www.equator-network.org/reporting-guidelines/care/
¢ C(linical practice guidelines
¢ AGREE and the RIGHT extension
e https://www.equator-network.org/reporting-guidelines /care/
¢ Qualitative research
¢ SRQR and the COREQ extension
e https://www.equator-network.org/reporting-guidelines /srqr
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Note that there is a section in EQUATOR with guidelines specific to emergency medicine

* Animal pre-clinical studies
e ARRIVE
e https://www.equator-network.org /reporting-guidelines /improv-

ing-bioscience-research-reporting-the-arrive-guidelines-for-report-
ing-animal-research/

* Quality improvement studies
e SQUIRE and its extensions
e https://www.equator-network.org/reporting-guidelines /squire
¢ Economic evaluations
e CHEERS
e https://www.equator-network.org/reporting-guidelines/cheers

that may also be applicable to studies in paramedicine.

SUBMISSION FILES

The following describes the ‘standard” submission files that should be uploaded via the
Journal submission website for each manuscript. Please refer to the specific submission
guidelines for each submission category for more specific instructions that may apply.

AUTHOR AND FUNDING INFORMATION FILE

AUTHOR INFORMATION

All authors of a manuscript should provide their full name with up to four

post-nominals and up to two organizational affiliations and titles — exactly as they

should appear in the publication.

The email of all authors should also be included.

If available, please include ORCiDs (http://orcid.org) numbers for each author.
You also include social media handles (e.g., Facebook, Twitter, LinkedIn) for each
author.

Please ensure that everyone who meets the International Committee of Medical
]ournal Edltors (ICM]E) requ1rements for authorship is included as an author

fmmg—the—role -of- authors and-contributors.html).
If an author changes their affiliation during the peer-review process, the new

affiliation information can be given to the Editorial Team and will be handled as
any other manuscript revision. Please note that no changes to affiliation can be
made after the pre-publication galleys of the manuscript have been accepted for
final publication.

Identify one author as the corresponding author. They will be shown as such
when the article is published and will be the point of contact between the editori-
al team and the authors.

If the work presented in the manuscript was presented at conference or published
in abstract form, identify the name of the event, location, format, and date of pre-
sentation.

Acknowledgements, where applicable, can be provided. Brevity is strongly en-
couraged.
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FunDING INFORMATION

* DPlease provide the details for any funding that supported the submitted work,

to include all details required by your funding and grant-awarding bodies. The

following template sentences are suggested:

* For single agency grants: This work was supported by the [Funding Agency]
under Grant [number xxxx].

e For multiple agency grants: This work was supported by the [Funding Agen-
cy #1] under Grant [number xxxx]; [Funding Agency #2] under Grant [num-
ber xxxx]; and [Funding Agency #3] under Grant [number xxxx].

e If a funding source was not involved, please confirm with a statement such
as, “External funding was not used to support this work.”

MaAIN SuBMISSION FILE

To provide a high level of objectivity in the peer-review process IJOP uses a double blind
process. The identities of the authors and their institutions are not revealed to the re-
viewers and the identifies of the reviewers are not revealed to the authors.

Due to the double blind review process, information about the authors and their institu-
tions should not appear anywhere in the main submission file. This should include re-
moval of identifying information in the “properties’ of the Microsoft Word (.doc or .docx)
files that are submitted.

Please do not use extensive formatting of the document. Use single spaces between
sentences. Separate paragraphs with a carriage return. Do not indent the first line para-
graphs with tabs or added spaces.

Unless stated otherwise in the directions for a specific manuscript category, all submis-
sions should include the following elements in the following order as a single document
file, called the Main Document File.

TiTLE

* Provide the suggested title for the published article. Please note that the title used
for publication is subject to editorial team approval.

ABsTRACT, KEYWORDS, DiscLosuRES / CONFLICTS, PRESENTATIONS, AND ACKNOWLEDGEMENTS

e Unless exempted or described differently in the directions for a specific submis-
sion category, abstracts MUST be limited to 300 words or less, including the sec-
tion headers (e.g., Problem, Methods, etc.). Use structured abstracts when possible.

e Unless exempted or described differently in the directions for a specific submis-
sion category, this page will also include between three (3) and six (6) keywords
or short phrases that will be used for title and search engine optimization. Key-
words of paramedicine, EMS, and emergency medical services will be added by
default and will not count towards the keyword count requirements.

e State any disclosures or conflicts for each author. This will be in addition to com-
pletion of the ICMJE Disclosure Forms for each author as described below. If the
are no conlficts, please state ‘none.’
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PRrIMARY MANUSCRIPT Boby

The primary body of the manuscript will come next in the main submission file.
The composition of the primary body of the manuscript may vary with the cat-
egory of the manuscript. Refer to specific manuscript category descriptions for
details.

The manuscript should use a minimum of formatting. If there are multiple levels
of heading and sub-headings, please indicate the heading level by placing (H1)
directly after the heading text for the top level heading, H2 for sub-headings, H3
for sub-sub headings, etc.

Tables should be used to summarize large amounts of information rather than
writing it out as a narrative. Tables may be created within the word processor or
inserted from another program (e.g., Excel). If another program is used to create
the table, please include the original source file as a supplementation media file
submission. All tables should be inserted into this primary manuscript body file.
They must be labelled sequentially, and referred to in the text. Table captions must
include the table number and a name for the table at a minimum. Additional de-
scriptive text may be added to the caption as needed to complement the reference
to the table in the main body of the paper.

Figures shall be inserted directly into the text at the appropriate position. These
may be lower resolution images to simply show their correct placement. Figures
must be labelled sequentially and referred to in the text. Figure captions must be
included with the figure number and a name for the figure at a minimum. Ad-
ditional descriptive text may be added to the caption as needed to complement
the reference to the figure in the main body of the paper. In addition to including
figures in the text, submit each figure as a supplemental media files in high reso-
lution PDEF, jpeg, .tiff, or .png file formats, with a 300dpi minimum resolution.

REFERENCES

Where applicable, the references for the manuscript come next. Use endnotes rath-
er than footnotes. The APA style in-text reference marks and in endnotes must be
used.

In each endnote reference, include hyperlink whenever possible to the referenced
document. A DOI hyperlink is preferred, which will have a format of https://doi.
org/XXXXX. If a DOl is not available, provide a link to the source journal, pub-
lisher website or similar source.

Authors are responsible for the accuracy of all references, links and in text cita-
tions.

APPENDICES

Where applicable, any appendices to the manuscript are inserted next.

ICMJE Forms FOR DiscLOSURE OF POTENTIAL CONFLICTS OF INTEREST

One form per author should be submitted.
The form is available at: https://icmje.org /disclosure-of-interest

SUPPLEMENTAL MEDIA FILES

If the submission includes any supplemental tables or figures, they would be each
be uploaded individually for inclusion at the end of the article.
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For speadsheets used to generate tables, upload them as individual files and clear-
ly indicate which table they are associated with.

If there are any supplemental media files (e.g., spreadsheets, slide decks, audio or
video files), provide links to where readers can access them. They must be readily
accessible without passwords or other restrictions.

GUIDELINES FOR CATEGORY-SPECIFIC SUBMISSIONS

Case RepPorTs (£2,000 WORDS)

These manuscripts share the experience of unusual clinical presentations, circum-

stances, or treatment approaches. Case reports should be structured as described
in the Consensus-based Clinical Case Reporting Guideline (CARE; https://www.

equator-network.org/reporting-guidelines/care/).

ConcepTs (£3,000 WORDS)

These papers present a specific management or clinical concept, idea, or theory —
and describes its practical application. If the paper presents a new concept, it may
also suggest research, improvement projects, or pilot implementations of its appli-
cation. Along with other standard submission file elements, the primary manu-
script body pages file for Concept papers should contain:

* Introduction - The introduction should describe the problem, issue, or cir-
cumstance that the concept is intended to address. Where applicable, address
the current literature that demonstrates a gap and any pertinent background
information.

* Concept Description — Provide a description of the concept and how it can be
applied. Where applicable, provide sufficient detail and clarity of any meth-
ods or procedures and the setting and population to which the concept ap-
plies.

* Discussion - Authors are encouraged to include a critical review of related
research and a fulsome discussion that highlights how the concept contributes
to the field of paramedicine. Address any limitations of the concept.

DiaroGues (£1,000 wORDS)

The Dialogues section will publish comments and questions from readers related

to previously published articles. Along with other standard submission file el-

ements, the primary manuscript body pages file for correspondence should in-

clude:

* Subject Paper Information - Provide the title, name of the first author, and the
IJOP issue for the paper that is the subject of the correspondence.

* The narrative of the correspondence.

EpITORIALS (£2,000 WORDS)

Editorials are a venue for the expression of opinion and perspective on topics rele-
vant to the paramedicine community. They should make clear point(s) in a con-
cise manner with a scholarly approach and tone. They should not be used for the
presentation of data, findings, or research that has not been previously published.

EpucaTioNAL METHODS AND PROCESSES (£3,000 WORDS)

These submissions explore a specific educational process, approach, or method.
The paper should also discuss any issues to consider in its practical application.
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Along with other standard submission file elements, the primary manuscript

body pages file for Education papers should contain:

¢ Introduction - The introduction should describe the problem, issue, or cir-
cumstance that the educational process, approach, or method is intended to
address. Where applicable, address the current literature that demonstrates a
gap and any pertinent background information.

* Description — Provide a description of the educational process, approach, or
method and how it can be applied. Where applicable, provide sufficient detail
and clarity of any methods or procedures and the setting and population to
which the process, approach or method applies.

* Discussion - Authors are encouraged to include a critical review of related
research and a fulsome discussion that highlights how the concept contributes
to the field of paramedicine. Address any limitations of the concept.

EmPIRICAL INVESTIGATIONS / ORIGINAL RESEARCH (£4,500 WORDS)

* The submission of manuscripts for empirical investigations / original research
may be clinical or non-clinical. Several of the EQUATOR guidelines, described
previously, may apply to any given study in this category. Please apply them as
appropriate to your particular investigation.

* Authors may provide, or editors may suggest, that some information be provided
as a supplemental file so that the main paper remains concise. The supplemen-
tal content may include data sets, images, video clips, and in-depth details on
methodology. Along with other standard submission file elements, the primary
manuscript body pages file for empirical investigations / original research should
include elements as called for in the applicable EQUATOR guidelines.

e NEMSMA is a longtime collaborator with National Association of EMS Physicians
in support of Prehospital Emergency Care (PEC). In continuation of that relationship,
IJOP and PEC have established a collaborative relationship that exchanges manu-
scripts in certain circumstances. Empirical investigations on clinical topics may be
forwarded to PEC for their initial consideration with author consent.

MEeTHODOLOGY (£2,000 WORDS)

e This category of submissions provides deep explorations of methods used or may
be used in research studies or improvement projects. These methods should be
novel in some way that makes them of significant interest in their own right, sep-
arate from the studies in which they are utilized. These papers can also provide
a more detailed description of the methods than would otherwise be appropriate
in the primary research or improvement project manuscript. The primary paper’s
methods section may direct readers to a methodology paper in this category for
more detailed descriptions of the methods it utilized.

e Along with other standard submission file elements, the primary manuscript
body pages file for Methodology papers should contain appropriate elements
from the EQUATOR guidelines, as described for empirical investigations.

QuaLiTy IMPROVEMENT PROJECT REPORTS (£3,000 WORDS)

* ]JJOP acknowledges the importance of quality improvement activities to optimize
EMS system performance and patient outcomes and welcomes manuscripts de-
scribing quality improvement projects.
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e United States regulations do not require quality improvement activities to have
Institutional Review Board (IRB) or Research Ethics Board (REB) approval. The
distinction between manuscripts requiring or not requiring IRB/REB approval
may be subtle. Manuscripts not requiring approval will generally be those which
do not apply clinical treatments or diagnostic methods that have not been previ-
souly established in the literature. A manuscript that explores different ways to
implement a clinical treatment or diagnostic method may not require approval.

* The IJOP shall reject manuscripts that appear to have framed an activity as qual-
ity improvement to circumvent research compliance, conduct, or reporting stan-
dards.

* Authors may contact the editorial office if they are uncertain whether their work
should be submitted as a quality improvement or a research manuscript. If there
any dounbdt, authors are encouraged to submit QI projects to an IRB is to obtain
their independent judgement of the need for IRB oversight.

* Quality improvement project reports should adhere to the Standards for Qual-
ity Improvement Reporting Excellence (SQUIRE) guidelines (http://www.
squire-statement.org). With permission of the Editorial Team, authors may submit
manuscripts that use other generally accepted improvement project frameworks
(e.g., IHI Model for Improvement; DMAIC).

* In general, quality improvement project reports should describe the process being
examined; the process change(s) that were tested; the baseline process perfor-
mance level; the methods used for conducting process tests and evaluating the
results; the results, including the post-intervention performance levels; any con-
founding variables and balancing measures; and the process change iterations as
applicable.

¢ The manuscript discussions and conclusions should highlight what the external
audience can learn from the reported experience, not just the activity’s internal
success or failure.

e Authors may provide, or editors may suggest, that some information be provided
as a supplemental file so that the main paper remains concise. The supplemental
content may include data sets, images, video clips, and in-depth details on meth-
odology.

REVIEWS / SYNTHESIS (£4,000 WORDS)

* ]JJOP invites the submission of reviews of all types, including those with and
those without meta-analytic components. In addition to the guidelines for original
research provided elsewhere in these guidelines, any submissions in this catego-
ry should be consistent with the Prisma 2020 guidelines for reporting systematic
reviews https://www.equator-network.org/reporting-guidelines/prisma/.

Toorsox (<3000 WORDS)

* These submissions will explain a tool or technique and describe its practical use.
Where applicable, the articles may include a supplemental file or link that con-
tains the tool and a data file where the reader may try out the tool.

e Along with other standard submission file elements, the primary manuscript
body pages file for Toolbox papers should contain:
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Introduction - The manuscript shall include an introduction that provides an
overview of the type(s) of projects that the tool or technique could be used for
or the specifics of the project that it was actually used in.

Description of the Tool / Technique — As the central focus on the paper, this
section shall provide in an in-depth examination of the tool or technique and
its mechanics. Describe how the tool or technique should be applied in con-
text of a clinical, operational, or administrative setting.

Discussion — Discuss the underlying rationale for the tool or technique and
why it may be favored over other options.

Provide a critique of related methods. Also include discussion of any limita-
tions of the tool or technique.

Exercise — Where applicable, describe how to use the tool or technique in con-
junction with a sample data set or scenario.

SprEcIAL REPORTS

This submission category will be used for articles of a scholarly nature that do not
fit into one of the other IJOP submission categories. Authors are encouraged to
use the guidelines described in this document that seem to be most applicable to
their Special Report, but consultation with the Editorial Team before manuscript
submission is strongly encouraged.
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