


Advanced EMT
A Clinical-Reasoning Approach

2nd Edition

Melissa Alexander, EdD, Paramedic
Indiana University School of Medicine, Indianapolis, IN

Richard Belle, BS, NRP
Acadian Ambulance/National EMS Academy, Lafayette, LA

Steven Weiss, MD, MS, FACEP, FACP, Medical Editor

330 Hudson Street, NY, NY 10013



Publisher: Julie Levin Alexander
Publisher’s Assistant: Sarah Henrich
Portfolio Manager: Derril Trakalo
Director, Portfolio Management: Marlene Pratt
Portfolio Management Assistant: Lisa Narine
Development Editor: Jo Cepeda
Director, Publishing Operations: Paul DeLuca
Managing Content Producer: Melissa Bashe
Manufacturing Buyer: Mary Ann Gloriande
Art Director: Maria Guglielmo
Cover and Interior Designer: Wee Design Group 
Managing Photography Editor: Michal Heron

Vice President of Sales and Marketing: David Gesell
Vice President, Director of Marketing: Margaret Waples
Senior Field Marketing Manager: Brian Hoehl
Senior Producer: Amy Peltier
Media Project Manager: Ellen Viganola
Full-Service Project Manager: Sherrill Redd, iEnergizer Aptara®, Ltd.
Composition: iEnergizer Aptara®, Ltd.
Printer/Binder: RRD Willard
Cover Printer: Phoenix Color
Cover Image: Colin Anderson, Getty Images
Photographers: Nathan Eldridge, Michal Heron, Maria Lyle Photography, 

Sarasota, FL

Credits and acknowledgments borrowed from other sources and repro-
duced, with permission, appear on the appropriate pages within the text.

Notice on Trademarks Many of the designations by manufacturers and 
sellers to distinguish their products are claimed as trademarks. Where 
those designations appear in this book, and the publisher was aware of a 
trademark claim, the designations have been printed in initial caps or all 
caps.

Notice on Care Procedures It is the intent of the authors and publisher that 
this textbook be used as part of a formal Advanced EMT education program 
taught by qualified instructors and supervised by a licensed physician. The 
procedures described in this textbook are based upon consultation with Ad-
vanced EMT and medical authorities. The authors and publisher have taken 
care to make certain that these procedures reflect currently accepted clinical 
practice; however, they cannot be considered absolute recommendations.

The material in this textbook contains the most current information avail-
able at the time of publication. However, federal, state, and local guide-
lines concerning clinical practices, including, without limitation, those 
governing infection control and universal precautions, change rapidly. 
The reader should note, therefore, that the new regulations may require 
changes in some procedures. It is the responsibility of the reader to become 
thoroughly familiar with the policies and procedures set by federal, state, 
and local agencies as well as the institution or agency where the reader is 
employed. The authors and the publisher of this textbook and the supple-
ments written to accompany it disclaim any liability, loss, or risk resulting 
directly or indirectly from the suggested procedures and theory, from any 
undetected errors, or from the reader’s misunderstanding of the text. It is 
the reader’s responsibility to stay informed of any new changes or recom-

mendations made by any federal, state, or local agency as well as by the 
reader’s employing institution or agency.

Notice on Gender Usage The English language has historically given 
preference to the male gender. Among many words, the pronouns he and his 
are commonly used to describe both genders. Society evolves faster than lan-
guage, and the male pronouns still predominate in our speech. The authors 
have made great effort to treat the two genders equally, recognizing that a 
significant percentage of Advanced EMTs are women. However, in some 
instances, male pronouns may be used to describe both males and females 
solely for the purpose of brevity. This is not intended to offend any reader.

Notice on “Case Studies” and “Personal Perspectives” The names used in 
the case studies and scenarios throughout this text are fictitious.

Notice on Medications The authors and the publisher of this book have 
taken care to make certain that the equipment, doses of drugs, and 
schedules of treatment are correct and compatible with the standards 
generally accepted at the time of publication. Nevertheless, as new 
information becomes available, changes in treatment and in the use 
of equipment and drugs become necessary. The reader is advised to 
carefully consult the instruction and information material included in 
the page insert of each drug or therapeutic agent, piece of equipment, 
or device before administration. This advice is especially important 
when using new or infrequently used drugs. Prehospital care providers 
are warned that use of any drugs or techniques must be authorized by 
their medical director, in accord with local laws and regulations. The 
publisher disclaims any liability, loss, injury, or damage incurred as a 
consequence, directly or indirectly, of the use and application of any of 
the contents of this book.

Copyright © 2017 by Pearson Education, Inc. All rights reserved. Manufactured in the United States of America. This publication is protected by Copy-
right and permission should be obtained from the publisher prior to any prohibited reproduction, storage in a retrieval system, or transmission in any 
form or by any means, electronic, mechanical, photocopying, recording, or likewise. For information regarding permission to use material from this work, 
request forms and the appropriate contacts within the Pearson Education Global Rights & Permissions department, please visit www.pearsoned.com/
permissions/.

Library of Congress Cataloging-in-Publication Data

Names: Alexander, Melissa, author. |  
  Belle, Richard, author.
Title: Advanced EMT : a clinical-reasoning approach / Melissa Alexander,
  Richard Belle ; Steven Weiss, medical editor.
Other titles: Advanced emergency medical technician
Description: 2nd edition. | Boston : Pearson Education, [2017] |  
  Includes bibliographical references and index.
Identifiers: LCCN 2016028426| ISBN 9780134420127 | ISBN 0134420128
Subjects: | MESH: Emergency Medical Services--methods | Emergency
Treatment--methods | Critical Care--methods | Emergency Medical
  Technicians | Emergencies
Classification: LCC RC86.7 | NLM WX 215 | DDC 616.02/5—dc23 LC record available  
  at https://lccn.loc.gov/2016028426

10  9  8  7  6  5  4  3  2  1

ISBN 10:          0-13-442012-8 
ISBN 13: 978-0-13-442012-7

http://www.pearsoned.com/permissions
https://lccn.loc.gov/2016028426
http://www.pearsoned.com/permissions


DEDICATION

Dedicated first and foremost with love to my family for their  
support and encouragement for this and other projects. To my two older  

daughters and their families, Lindsay, Chris, Asher, Rhys, and Jasper Giroux;  
and Brittany, Ethan, and Grant Moore; to my youngest daughter, Eleanor Shook, as she  

begins her adventure into higher education and the world beyond; and to my two constant 
companions through all, Benito and Sabrina. With special acknowledgment  

to our Medical Editor, Steve Weiss, not only for his wisdom and contribution to  
this text but also for his mentorship, support, encouragement, and advocacy over  

the past many years; Steve, you are a role model for what academic medicine should be.  
And, of course, with thanks and gratitude to the many EMS students, instructors,  

and patients who have inspired me to be at my best in my work, always.
—M.A.

My work is dedicated to those who continue to support and inspire  
me to be my best. Especially my parents, Jimmy and Sara Belle, who have  

always been a consistent source of support. To my brother, Bryan Belle, who  
has taught me more in life than he will ever know. To my in-laws, Harold and  

Vickie Wilson, for their support. To my best friend and wife, Rhonda, you are my  
unwavering source of support and encouragement; I love you. Finally, to  

my children James, Victoria, and Allison for being the best kids I could have  
ever asked for and the reason I have the title I hold most dear, “Dad.”

—R.B.

I want to dedicate my work to my wife Amy, my daughter Natalie,  
and to the rest of my family whom I have rarely seen over the years because  
I moved so far away to pursue a career. I want to send my best wishes to our  

family’s next generation: Natalie, Scott, Sara, Max, Oliver, Lucy, and Zack in the  
often difficult pursuit of careers of their own. I want to thank all of the EMS providers  

and students who helped and inspired me along the way on this interesting  
path. I also want to thank Dr. Phil Froman for his invaluable assistance and  

friendship in my progress toward completion of the EMS boards.
—S.W.



This page intentionally left blank



Brief Contents

Section 1  � Preparing for Advanced  
Emergency Medical  
Technician Practice � 1

  1  � Introduction to Advanced  
Emergency Medical Technician  
Practice � 2

  2  � Emergency Medical Services,  
Health Care, and Public  
Health Systems� 15

  3  � Workforce Wellness and  
Personal Safety � 31

  4  � Ethical and Medical/Legal  
Considerations in Advanced  
EMT Practice � 57

  5  � Ambulance Operations and  
Responding to EMS Calls � 76

  6   Communication and Teamwork � 106

Section 2  � Human Development,  
Health, and Disease � 129

  7   Medical Terminology � 130

  8   Human Body Systems � 144

  9  � Life Span Development and  
Cultural Considerations � 204

10  � Pathophysiology: Selected  
Impairments of Homeostasis � 224

Section 3   Pharmacology � 255

11   Principles of Pharmacology � 256

12   Medication Administration � 275

13   Medications � 313

Section 4 	� Assessment and Initial 
Management � 325

14  � General Approach to Patient 
Assessment and Clinical  
Reasoning � 326

15  � Scene Size-Up and Primary  
Assessment � 343

16  � Airway Management, Ventilation,  
and Oxygenation � 366

17 � Resuscitation: Managing Shock and  
Cardiac Arrest � 413

18  � Vital Signs and Monitoring  
Devices � 447

19  � History Taking, Secondary  
Assessment, and Reassessment � 475

Section 5   Medical Emergencies � 505

20   Respiratory Disorders � 506

21   Cardiovascular Disorders � 531

22   Neurologic Disorders � 564

23   Endocrine Disorders � 590

24  � Abdominal Pain and  
Gastrointestinal Disorders � 607

25  � Renal, Genitourinary, and  
Gynecologic Disorders � 626

26   Hematologic Disorders � 650

27   Immunologic Disorders � 663

v



vi  Brief Contents

28   Infectious Illnesses � 675

29  � Nontraumatic Musculoskeletal  
and Soft-Tissue Disorders � 694

30  � Disorders of the Eye, Ear, Nose,  
Throat, and Oral Cavity � 705

31  � Mental Illness and Behavioral  
Emergencies � 716

32   Toxicologic Emergencies � 729

Section 6   Trauma � 755

33  � Trauma Systems and Incident  
Command � 756

34  � Mechanisms of Injury, Trauma  
Assessment, and Trauma Triage  
Criteria � 772

35   Soft-Tissue Injuries and Burns � 796

36   Musculoskeletal Injuries � 822

37  � Head, Brain, Face, and  
Neck Trauma � 844

38   Thoracic Trauma � 861

39   Abdominal Trauma � 876

40   Spine Injuries � 886

41   Environmental Emergencies � 906

42  � Multisystem Trauma and  
Trauma Resuscitation � 924

Section 7  � Special Patient  
Populations � 935

43  � Obstetrics and Care of the  
Newborn� 936

44   Pediatric Emergencies � 968

45   Geriatrics � 992

46   Patients with Special Challenges � 1011

Section 8  � Rescue and Special  
Operations � 1027

47  � Rescue Operations and Vehicle  
Extrication � 1028

48   Hazardous Materials � 1041

49  � Response to Terrorism and  
Disasters � 1055

Appendix 1:  � Endotracheal  
Intubation � 1066

Appendix 2:  � Advanced ECG  
Recognition � 1075

Appendix 3:  � Adult Intraosseous  
Infusion � 1088

Appendix 4:  � Additional Emergency  
Medications � 1094

Answers  � 1103

Glossary � 1123

Index � 1151



Detailed Contents

Letter to Students� xx
Preface� xxi
Acknowledgments� xxxi
About the Authors� xxxiii
A Guide to Key Features� xxxv

Section 1	 Preparing for  
Advanced Emergency Medical  
Technician Practice� 1

  1 � Introduction to Advanced  
Emergency Medical Technician  
Practice� 2

Introduction� 3

EMS and EMS Providers� 4
The Contemporary EMS Profession� 4
EMS Provider Levels� 6

Advanced EMT Roles and Responsibilities� 8
Emergency Vehicle Readiness and Operations� 8
Safety� 9
Scene Leadership, Management,  

and Teamwork� 10
Patient Assessment and Management� 10
Maintaining Certification or Licensure� 11
Interprofessional Teamwork� 11

Advanced EMT Professional Characteristics� 11

  2 � Emergency Medical Services,  
Health Care, and Public  
Health Systems� 15

Introduction� 17

Evolution of the EMS System� 17
Transportation of the Sick and Injured� 18
Emergency Prehospital Care� 18
Military Influence� 18
Key Events in EMS� 19
Key Documents in EMS� 20
Key People in EMS� 20

Components of an EMS System� 21
Legislation and Regulation� 21
EMS Provider Education� 23
National EMS Certification� 23
EMS System Configuration and Workforce� 23
Communication and System Access� 25
Medical Direction� 25
Evaluation� 26

Health Care and Public Health� 26
The Health Care System� 26
The Public Health System� 27

Getting to the Future� 27

  3 � Workforce Wellness and  
Personal Safety� 31

Introduction� 33

Health of the Nation� 33

Wellness and Emergency Medical Services� 35
Wellness and Maslow’s Hierarchy of Needs� 35
Stress� 35
Physical Wellness� 40
Infectious Disease Prevention� 43
Sleep� 49
Nutrition� 50
Physical Fitness� 52
Other Physical Health Considerations� 53
Other Aspects of Wellness� 53

  4 � Ethical and Medical/Legal  
Considerations in Advanced  
EMT Practice� 57

Introduction� 59

Ethics� 60

Branches of Government and General Areas of Law� 60

Authorization to Practice� 61
Scope of Practice� 61
Medical Direction� 62

Consent and Refusal of Emergency Medical Care� 62
Decision-Making Capacity� 62
Informed Consent� 63
Refusal of Consent� 63
Implied Consent� 63
Minor’s Consent� 63
Legal Issues Related to Consent� 65

Resuscitation Decisions and Recognizing Death� 66
Advance Directives� 66
Present Directives� 67
Presumptive Signs of Death� 67
Withholding or Terminating Resuscitation� 67

Matters of Civil Law� 67
Establishing the Elements of Negligence� 69
Other Civil Claims� 70
High-Risk Situations� 70

Criminal Law Issues� 70

vii



viii  Detailed Contents

Legal Protections� 71

Crime Scenes� 72

Other Legal Situations� 72

  5 � Ambulance Operations and  
Responding to EMS Calls� 76

Introduction� 78

Phases of EMS Calls� 78
Preparation� 79
Receiving and Responding� 79
On-Scene Care and Preparation for Transport� 79
Transporting the Patient� 79
Transferring Patient Care� 80
Terminating the Call� 80

Prehospital Environment and Types of Calls� 80
Nonemergency Calls� 80
Emergency Calls� 81
Medical Calls� 81
Trauma Calls� 81
Responding to a Residence� 81
Responding to Roadway Scenes� 82
Rescue Situations� 82
Hazardous Materials Situations� 82
Multiple-Casualty Incidents� 82

Ambulance Design� 83

Vehicle Readiness� 84
Exterior Vehicle and Mechanical Readiness� 84
Patient Care Equipment and Supplies� 84

Emergency Vehicle Operations� 84
Defensive Driving� 85
Speed� 86
Due Regard� 86
Emergency Driving� 86
Safe Backing� 87
Night Driving� 87
Highway Driving� 87
Emergency Response and Use of  

Warning Devices� 87
Always Pass on the Left� 88
Emergency Patient Transportation� 89
Intersections� 89
Following Other Emergency Vehicles� 89
Parking on a Scene� 89
Occupant Safety and Vehicle Security� 91
Carbon Monoxide in Ambulances� 92
Operational Security� 92

Scene Size-Up� 93
Nature of the Situation� 93
Scene Safety� 93
Number of Patients� 93
Additional Resources� 94
Patient Assessment Aspects of Scene Size-Up� 94

Lifting and Moving Patients� 94
Back Safety� 94
Equipment and Techniques Used to Lift and  

Move Patients� 94

Air Medical Transport� 100
Advantages and Capabilities of Air Medical  

Transport� 100
Limitations of Air Medical Transport� 100
Requesting Air Medical Transport� 100
Setting Up a Landing Zone� 101
Air and Ground Crew Safety� 101

  6 � Communication and  
Teamwork� 106

Introduction� 108

Communication� 108
Sender Characteristics� 108
Receiver Characteristics� 109
Message Characteristics� 110
Communication Channels, Interference, and  

Feedback� 110

Team Dynamics and Communication� 110

EMS System Communication� 111
Oversight, Maintenance, and Coordination� 111
Radio Frequencies and Traffic� 111
Communicating and Documenting Times� 111
Communication Equipment� 112
Guidelines for Radio Communication� 113

Therapeutic Communication and Interviewing  
Patients� 114

Intercultural and Language Considerations� 114
Trust and Rapport� 115
Control the Environment� 116
Nonverbal Communication� 116
Verbal Communication� 117
Pitfalls in Communication� 118
Special Patient Communication Situations� 118

Documentation� 119
Standardized Data Collection� 119
Sections of the Patient Care Report� 121
Legal Considerations in Documentation� 121
Special Documentation Circumstances� 123

Section 2	 Human Development,  
Health, and Disease� 129

  7  Medical Terminology� 130
Introduction� 131

Medical Terminology Basics� 131

Anatomical Terms� 134

Terms by Body System� 138



Detailed Contents  ix

  8  Human Body Systems� 144
Introduction� 146

General Concepts in Anatomy and Physiology� 147
Chemical Basis of Life� 147
Cellular Basis of Life� 153
The Cell Membrane� 153
The Organelles� 155
Tissues� 156
Anatomical Terminology and Topographic  

Anatomy� 156
Body Cavities� 157
Organs and Body Systems� 157

Support, Movement, and Protection� 158
Skeletal System� 158
Muscular System� 164
Integumentary System� 165

Respiration and Circulation� 165
Respiratory System� 165
Cardiovascular System� 171

Control, Communication, and Integration� 184
The Nervous System� 184
Endocrine System� 191

Nutrition and Excretion� 193
Gastrointestinal System� 193
Urinary System� 195

Reproduction� 197
Reproductive System� 197

  9 � Life Span Development and  
Cultural Considerations� 204

Introduction� 205

Psychosocial Development� 206
Piaget’s Theory of Cognitive Development� 206
Erikson’s Theory of Psychosocial Development� 207
Kohlberg’s Theory of Moral Development� 207

Physical Development� 207
Neonates and Infants� 209
Toddlers and Preschoolers� 211
School-Age Children� 212
Adolescents� 213
Young Adulthood� 214
Middle Adulthood� 214
Late Adulthood� 214

Cultural Differences� 216
Health Disparities� 216
Health Care Beliefs and Social Interactions� 216

Grief, Dying, and Death� 218
Elisabeth Kübler-Ross’s Stages of Dying� 218
Children and Grief� 219
Cross-Cultural Perspectives on Death  

and Dying� 219

Death in the Field� 220
Hospice and Palliative Care� 221

10 � Pathophysiology: Selected  
Impairments of Homeostasis� 224

Introduction� 226

Mechanisms of Disease and Injury� 227

Compensation and Adaptation� 228

Hypoxic Cellular Injury� 228
Aerobic Metabolism� 229
Anaerobic Metabolism� 230
Causes of Hypoxia� 231

Cellular Glucose Use� 238

Acid–Base and Electrolyte Disturbances� 239

Shock� 240
Hypovolemic Shock� 241
Cardiogenic Shock� 243
Distributive Shock� 244
Obstructive Shock� 246
Pathophysiology of Shock� 249

Heat and Cold Emergencies� 249

Section 3	 Pharmacology� 255

11  Principles of Pharmacology� 256
Introduction� 258

Medication Sources� 258

Medication Reference Material� 258

Medication Profile� 259

Medication Oversight and Regulation� 259
Legislation� 260
Medication Safety and Regulation� 261
Special Considerations� 261

Medication Names� 262

Medication Forms� 263
Solid Medications� 263
Liquid Medications� 263
Semisolid Medications� 263
Gases� 263

Classifications of Medications� 263
Medications That Affect the Nervous System� 264

Medication Packaging� 267

Pharmacokinetics� 268
Absorption� 268
Distribution� 269
Biotransformation� 269
Elimination� 269
Pharmacodynamics� 269
Receptor Sites� 270
Affinity� 270



x  Detailed Contents

Mechanism of Action� 270
Dose–Response Relationship� 270

Factors Influencing Medication Effects� 271

Medication Storage� 272

12  Medication Administration� 275
Introduction� 277

Principles of Safe Medication Administration� 277
Six Rights of Medication Administration� 277
Additional Medication Safety Considerations� 278

Routes of Drug Administration� 278

Drug Orders� 281

Interpreting Drug Orders� 282

Drug Dosage Calculation� 282
Review of the Metric System� 282
Translating the Order to Units to Administer� 283

Techniques of Medication Administration� 287
Aseptic Technique� 288
EMS Provider Safety� 289
Oral Medication Administration� 289
Sublingual Medication Administration� 289
Nebulized Medication Administration� 290
Medication Administration by Metered-Dose Inhaler� 290
Nitrous Oxide Administration� 290
Equipment Used for Injections� 292
Drawing Medication from Ampules and Vials� 292
Subcutaneous Injection� 293
Intramuscular Injection� 294
Auto-Injectors� 294
Intravenous Injection� 294

Establishing a Peripheral Intravenous Line� 300
Equipment for Establishing IV Access� 301
Selecting a Suitable Vein� 301
Performing the Venipuncture� 302
Unsuccessful IV Attempts and Discontinuing  

IV Therapy� 305
Changing an IV Bag� 305
Complications of IV Therapy� 305

Pediatric Intraosseous Access� 306

13  Medications� 313
Introduction� 314

Medications in Patient Care� 314

IV Solutions� 315

IV Fluids� 316
Normal Saline (0.9 Percent Sodium Chloride  

Solution) for Intravenous Infusion� 316
5 Percent Dextrose in Water for Intravenous Infusion� 316
Lactated Ringer’s Solution� 316

Medications� 317
Albuterol Sulfate� 317
Aspirin� 317

50 Percent Dextrose� 318
Epinephrine 1:1,000� 318
Glucagon� 319
Glucose� 319
Naloxone� 319
Nitroglycerin—Sublingual Tablets and Spray� 320
Nitrous Oxide� 320
Oxygen� 321
Activated Charcoal� 321
Acetaminophen� 321
Ibuprofen� 322
Nerve Agent Antidote Kits� 322

Section 4	 Assessment and Initial  
Management� 325

14 � General Approach to Patient  
Assessment and Clinical  
Reasoning� 326

Introduction� 327

Purpose and Goals of Patient Assessment� 328

General Approach to Patient Assessment� 329

Components of the Patient Assessment Process� 329
Scene Size-Up� 329
Primary Assessment� 331
Secondary Assessment� 335
Reassessment� 337

Clinical Reasoning and Problem Solving� 337
Readiness for Problem Solving� 337
The Hypothetico–Deductive Approach to  

Problem Solving� 338
Pattern Recognition� 338
Heuristics: Rules of Thumb� 339
Pitfalls in Clinical Reasoning� 339

15 � Scene Size-Up and Primary  
Assessment� 343

Introduction� 345

Scene Size-Up� 345

Primary Assessment� 348
Assessing the General Appearance� 349
Assessing Level of Responsiveness� 350
Assessing the Airway� 353
Assessing Breathing� 355
Assessing Circulation� 356
Patient Care Decisions� 357
Primary Assessments Compared� 359

Reassessment and Documentation� 362

16 � Airway Management, Ventilation,  
and Oxygenation� 366

Introduction� 368



Detailed Contents﻿  xi

Anatomy and Physiology Review� 369
Physiology of Air Movement� 369
Upper Airway� 370
Lower Airway� 372
Gas Exchange� 373
Ventilation� 373

Pathophysiology of the Airway, Ventilation, and  
Oxygenation� 373

Upper Airway Problems� 373
Lower Airway Problems� 374
Ventilation Problems� 375

Assessment of the Airway, Ventilation, and  
Oxygenation� 375

Scene Size-Up� 375
Primary Assessment� 376
Secondary Assessment and Reassessment� 381

Airway Management� 385
Positioning and Manual Maneuvers� 386
Removing Foreign Bodies and Fluids from  

the Airway� 387
Airway Adjuncts� 393

Ventilation� 398
Positive Pressure Ventilation� 399
Bag-Valve-Mask Ventilations� 399
Manually Triggered Ventilation Device and  

the Automatic Transport Ventilator� 402
Continuous Positive Airway Pressure� 403

Oxygenation� 403
Oxygen as a Medication� 404
Oxygen Equipment� 404
Oxygen Safety� 407
Oxygen Delivery Devices� 407

17 � Resuscitation: Managing Shock  
and Cardiac Arrest� 413

Introduction� 415

Pathophysiology of Shock� 415
Hypoperfusion� 415
Mechanisms of Shock� 415

Assessing for Shock� 423
Scene Size-Up� 423
Primary Assessment� 424
Secondary Assessment� 424
Clinical Reasoning� 424
Reassessment� 425

Managing Bleeding and Shock� 425
Bleeding Control� 425
Intravenous Access and Fluid Administration� 429
Fluid Resuscitation in Nonhemorrhagic Shock� 430
Pneumatic Anti-Shock Garments� 431

Cardiac Arrest� 431
The Chain of Survival� 432
Cardiopulmonary Resuscitation� 433

Health Care Provider CPR� 433
Scene Size-Up and Primary Assessment� 433
Chest Compressions� 435
Airway and Ventilations� 436
Integrating Advanced Airway Devices� 436
Defibrillation� 437
Intravenous Access and Medications� 441
Resuscitation Outcomes and Postresuscitation  

Care� 441
CPR in Infants and Children� 441
Secondary Assessment and History Taking  

in Resuscitation� 442
Ethical and Legal Considerations� 443
Return of Spontaneous Circulation� 443
Management of Body Temperature� 444

18 � Vital Signs and Monitoring  
Devices� 447

Introduction� 450

Prioritizing Information Collection� 450

Vital Signs� 450
Assessing the Pulse� 450
Assessing Blood Pressure� 454
Orthostatic Vital Signs� 458
Assessing Respirations� 459
Assessing Body Temperature� 461

Assessing the Skin� 462

Assessing the Pupils� 463

Monitoring Devices� 464
Pulse Oximetry� 465
End-Tidal Carbon Dioxide Monitoring� 465
Blood Glucose Level� 466
Cardiac Monitoring� 469

19 � History Taking, Secondary  
Assessment, and Reassessment� 475

Introduction� 477

General Approaches to the Secondary Assessment  
and History Taking� 478

Medical Patients� 478
Trauma Patients� 480
Field Impression� 482
Reassessment� 482
Documentation� 483

Taking a Medical History� 483
The SAMPLE History� 483
Working from the Presenting Problem or  

Chief Complaint� 487

Overview of the Physical Examination� 488
Anatomical Approach to Secondary  

Assessment� 490
Body Systems Approach to Secondary  

Assessment� 499



xii  Detailed Contents

Section 5	 Medical Emergencies� 505

20  Respiratory Disorders� 506
Introduction� 508

Anatomy and Physiology Review� 508
The Need for Oxygen� 508
Structure and Function of the Lungs� 510
Ventilation� 510

General Assessment and Management� 512
Scene Size-Up� 514
Primary Assessment� 515
Secondary Assessment� 515
Clinical-Reasoning Process� 515
Treatment� 515
Reassessment� 515

Specific Respiratory Disorders� 516
Chronic Obstructive Pulmonary  

Disease� 516
Asthma� 519
Pulmonary Embolism� 521
Pulmonary Edema� 522
Spontaneous Pneumothorax� 523
Hyperventilation Syndrome� 524
Infectious Respiratory Diseases� 525
Lung Cancer� 528
Cystic Fibrosis� 528

21  Cardiovascular Disorders� 531
Introduction� 533

Anatomy and Physiology Review� 533
Coronary Circulation� 534
The Vascular System and Blood� 535
Perfusion, Cardiac Output,  

and Blood Pressure� 536
Cardiac Electrophysiology� 538

General Assessment of Cardiovascular  
Complaints� 541

Specific Cardiovascular Conditions� 544
Acute Coronary Syndrome� 544
Signs and Symptoms� 546
Heart Failure� 552
Cardiogenic Shock� 557
Hypertension� 557
Aortic Aneurysm and Dissection� 558
Heart Rate Disturbances� 560

22  Neurologic Disorders� 564
Introduction� 566

Anatomy and Physiology Review� 566

Assessment� 568
Scene Size-Up� 568
Primary Assessment� 568
Secondary Assessment� 569

Clinical Reasoning and Decision Making� 573
Reassessment� 573

Specific Neurologic Disorders� 573
Altered Mental Status� 573
Syncope� 574
Stroke� 575
Seizures� 578
Headache� 581
Dementia and Delirium� 582
Vertigo� 583
Nontraumatic Back and Neck Pain� 583
Central Nervous System Infections� 583
Other Neurologic Disorders� 584

23  Endocrine Disorders� 590
Introduction� 592

Anatomy and Physiology Review� 592
The Pancreas and Blood Glucose Level� 594
The Thyroid Gland and Metabolism� 596
The Adrenal Glands� 596

Assessment� 596
Scene Size-Up� 596
Primary Assessment� 597
Secondary Assessment� 597
Reassessment� 598

Common Endocrine Disorders� 598
Diabetes and Diabetic Emergencies� 598
Thyroid Disorders� 602
Adrenal Disorders� 603

24 � Abdominal Pain and  
Gastrointestinal Disorders� 607

Introduction� 608

Anatomy and Physiology Review� 609
Stomach and Intestines� 610
Accessory Organs of Digestion� 611

Assessment and Management� 612
Scene Size-Up� 612
Primary Assessment� 613
Secondary Assessment� 613
Clinical-Reasoning Process� 614
Treatment� 614
Reassessment� 614

General Abdominal Complaints� 614
Abdominal Pain� 614
Nausea and Vomiting� 616

Specific Abdominal Problems� 616
Disorders of the Esophagus� 616
Disorders of the Stomach and Intestines� 617
Pancreatitis� 621
Liver Disease� 621
Cholecystitis� 622

Other Causes of Abdominal Pain� 623



Detailed Contents﻿  xiii

25 � Renal, Genitourinary, and  
Gynecologic Disorders� 626

Introduction� 628

Anatomy and Physiology Review� 628
The Urinary System� 628
Kidneys� 628
Male Reproductive System� 630
Female Reproductive System� 631

Urinary System Disorders� 632
Assessment and Management� 632
Renal Disorders� 634
Urinary Tract Disorders� 639

Reproductive System Emergencies� 641
Male Genitalia� 641
Gynecologic Disorders� 643

Sexually Transmitted Infections� 646

26  Hematologic Disorders� 650
Introduction� 651

Anatomy and Physiology Review� 651
Plasma� 651
Red Blood Cells� 652
White Blood Cells� 652
Platelets� 653
Hemostasis� 653
Blood Groups� 653

Assessment and Management� 656
Scene Size-Up� 656
Primary Assessment� 656
Secondary Assessment� 656
Clinical-Reasoning Process� 656
Treatment� 657
Reassessment� 657

Hematologic Conditions� 657
Blood Transfusion Reactions� 657
Red Blood Cell Disorders� 657
White Blood Cell Disorders� 658
Clotting Disorders� 659

27  Immunologic Disorders� 663
Introduction� 664

Anatomy and Physiology Review� 665

Assessment and Management� 665
Scene Size-Up� 666
Primary Assessment� 666
Secondary Assessment� 667
Clinical-Reasoning Process� 668
Treatment� 668
Reassessment� 668

Immunologic Disorders� 668
Allergies and Anaphylaxis� 668

Immunocompromise� 671
Autoimmune Diseases� 671

28  Infectious Illnesses� 675
Introduction� 676

Anatomy and Physiology Review� 677

Infection and Disease Transmission� 677
Pathogens� 678
Infection Control� 678

General Assessment and Management� 679
Scene Size-Up� 679
Primary Assessment� 680
Secondary Assessment� 680
Clinical-Reasoning Process� 680
Treatment� 680
Reassessment� 681

Infectious Illnesses� 681
Bloodborne Infections� 681
Respiratory Infections� 682
Infections of Regional Concern� 684
Childhood Illnesses� 685
Meningitis and Encephalitis� 686
Other Vectorborne Illnesses� 687
Gastrointestinal Infections and Botulism� 687
Mononucleosis and Herpes� 687
External Parasites and Skin Infections� 688
Sexually Transmitted Infections� 690

29 � Nontraumatic Musculoskeletal  
and Soft-Tissue Disorders� 694

Introduction� 695

Anatomy and Physiology Review� 696
The Skin� 696
Skeletal Muscle� 696
Skeletal System� 697

General Assessment and Management� 698

Soft-Tissue and Musculoskeletal Disorders� 698
Skin and Soft-Tissue Disorders� 698
Joint Disorders� 699
Bone Disorders� 700
Muscular Disorders� 701
Neck and Back Disorders� 702

30 � Disorders of the Eye, Ear, Nose,  
Throat, and Oral Cavity� 705

Introduction� 706

Anatomy and Physiology Review� 706
The Eyes� 706
The Ears� 708
The Nose� 709
The Oral Cavity� 709
The Throat� 709



xiv  Detailed Contents

Assessment and Management� 710

Specific Disorders� 711
Disorders of the Eye� 711
Disorders of the Ear� 712
Disorders of the Nose� 713
Disorders of the Oral Cavity and Throat� 713

31 � Mental Illness and Behavioral  
Emergencies� 716

Introduction� 718

An Overview� 718

Assessment and Management� 718
Scene Size-Up and Primary Assessment� 719
History and Secondary Assessment� 720
Clinical Reasoning� 721
Treatment and Reassessment� 721

Common Disorders� 721
Anxiety Disorders� 721
Cognitive Disorders� 722
Eating Disorders� 722
Factitious Disorders and Somatoform Disorders� 722
Impulse Control Disorders� 723
Mood Disorders� 723
Personality Disorders� 723
Schizophrenia� 724
Substance Abuse, Addiction, and Withdrawal� 724
Alcohol� 724
Suicide� 725
Violent Patients� 726

32  Toxicologic Emergencies� 729
Introduction� 730

Toxicology� 731

Poison Control Centers� 732

Assessment and Management� 733
Scene Size-Up� 733
Primary Assessment� 733
History and Secondary Assessment� 735
Clinical Reasoning� 735
Treatment� 735
Reassessment� 737

Specific Toxicologic Emergencies� 737
Carbon Monoxide� 737
Cyanide� 738
Caustic Substances� 738
Hydrocarbons� 739
Organophosphates� 739
Ethanol and Toxic Alcohols� 740
Food and Plant Toxins� 741
Venom� 742
Over-the-Counter Medications� 745
Prescription Medications� 746
Street Drugs� 748

Section 6	 Trauma� 755

33 � Trauma Systems and Incident  
Command� 756

Introduction� 758

Injury Prevention� 758

Trauma Systems� 759

Managing Multiple-Casualty Incidents� 760
Communications� 760
National Incident Management System� 761
Incident Command System� 761

On the Scene� 763
Triage� 763
Treatment� 767
Transport� 768

34 � Mechanisms of Injury, Trauma  
Assessment, and Trauma  
Triage Criteria� 772

Introduction� 773

Kinematics of Trauma� 775
Kinetics� 775
Classifying Trauma� 776

Assessment of the Trauma Patient� 778
Scene Size-Up� 778
Primary Assessment� 786
Secondary Assessment� 788
Reassessment� 792

35 � Soft-Tissue Injuries  
and Burns� 796

Introduction� 798

Anatomy and Physiology Review� 799

Soft-Tissue Injuries� 799
General Guidelines for Emergency Care� 799
Closed Soft-Tissue Injuries� 800
Open Soft-Tissue Injuries� 801
Bleeding� 805

Burns� 808
Effects of Burns on the Body� 809
Sources of Burns� 810
Classification of Burn Severity� 810
Burn Injury Assessment� 813
Emergency Management of Burn Injuries� 813
Specific Burn Injuries� 816

36  Musculoskeletal Injuries� 822
Introduction� 824

Anatomy and Physiology Review� 824
Skeletal Muscles� 824
Ligaments and Tendons� 824



Detailed Contents﻿  xv

Cartilage� 824
Bones� 824
Joints� 826

Emergency Care of Musculoskeletal Injuries� 826
Focused Assessment of Musculoskeletal Injuries� 827
Splinting and Care of Musculoskeletal Injuries� 828

Fractures� 832
Types of Fractures� 833
Complications of Fractures� 833
Managing Long-Bone Fractures� 834
Critical Fractures� 836

Joint Injuries� 837

Muscle Injuries� 841

37 � Head, Brain, Face, and Neck  
Trauma� 844

Introduction� 846

Anatomy and Physiology Review� 846
The Skull� 846
The Brain� 846
The Neck� 847
The Face� 847
The Eye� 847

General Assessment and Management� 848

Injuries to the Head� 849
Scalp Injuries� 849
Skull Injuries� 850

Traumatic Brain Injuries� 851
Cerebral Edema and Increased Intracranial  

Pressure� 851
Assessment and Management of Traumatic  

Brain Injury� 852
Specific Brain Injuries� 852
Injuries to the Face� 855
Eye Injuries� 856
Ear Injuries� 857
Avulsed Teeth� 857

Injuries to the Neck� 858
Injuries to the Cervical Spine� 858
Injuries to Blood Vessels� 858
Injuries to the Airway� 858

38  Thoracic Trauma� 861
Introduction� 862

Anatomy and Physiology Review� 862
The Lungs and Ventilation� 863
The Heart� 863

General Assessment and Management� 864
Scene Size-Up� 864
Primary Assessment� 865
Secondary Assessment� 865
Communication and Documentation� 866
Reassessment� 866

General Categories� 866
Open Chest Injury� 866
Closed Chest Injury� 867

Specific Thoracic Injuries� 867
Rib Fracture� 867
Flail Chest� 868
Pneumothorax� 869
Hemothorax� 871
Traumatic Asphyxia� 871

Blunt Cardiac Injury� 872
Myocardial Contusion� 872
Commotio Cordis� 872
Pericardial Tamponade� 872

39  Abdominal Trauma� 876
Introduction� 877

Anatomy and Physiology Review� 877

General Assessment and Management� 879
Scene Size-Up� 879
Primary Assessment� 880
Secondary Assessment� 880
Management of Abdominal Trauma� 880
Reassessment� 881

Specific Abdominal Injuries� 881
Penetrating Trauma� 881
Blunt Trauma� 882

40  Spine Injuries� 886
Introduction� 888

Anatomy and Physiology Review� 888
The Spinal Column� 889
The Spinal Cord� 890

Mechanisms of Spine Injury� 890
Spinal-Column Injury Versus Spinal-Cord  

Injury� 892
Complete and Incomplete Spinal-Cord Injury� 892
Spinal Shock� 893

Assessment and Management� 893
Scene Size-Up� 893
Primary Assessment� 894
Secondary Assessment� 894
Reassessment� 896
Spinal Motion Restriction� 896

Spinal Trauma Management� 900
Current Trends� 900
Spinal Motion Restriction for Supine and  

Prone Patients� 901
Spinal Motion Restriction for Seated Patient� 902
Spinal Motion Restriction and Rapid  

Extrication� 902
Special Considerations� 903
Spinal Motion Restriction for Infants and  

Children� 903



xvi  Detailed Contents

41  Environmental Emergencies� 906
Introduction� 908

Heat- and Cold-Related Emergencies� 908
Anatomy and Physiology� 908
Risk Factors� 909
General Assessment� 910
Specific Heat-Related Emergencies� 911
Specific Cold-Related Emergencies� 913

Drowning� 916
Pathophysiology of Drowning� 916
Assessment and Management� 917

Diving Emergencies� 917
Effects of Pressure� 918
Assessment and Management� 918
Specific Diving Injuries� 919

High-Altitude Illness� 920
Acute Mountain Sickness� 921
High-Altitude Pulmonary Edema� 921
High-Altitude Cerebral Edema� 921

Lightning Injuries� 921

42 � Multisystem Trauma and Trauma  
Resuscitation� 924

Introduction� 925

Assessment and Management� 926
Scene Size-Up� 926
Primary Assessment� 926
Transport Decision� 927
Secondary Assessment� 928
Multisystem Trauma Patient Packaging� 928
Reassessment� 930

Principles of Trauma Resuscitation� 930

Section 7	 Special Patient  
Populations� 935

43 � Obstetrics and Care of the  
Newborn� 936

Introduction� 938

Anatomy and Physiology� 938
Female Reproductive System� 938
Pregnancy� 938
The Fetus� 944
The Neonate� 945

The Pregnant Patient� 946
Assessment and Management� 946
Obstetrical Complications and Emergencies� 948

Labor and Delivery� 951
Signs and Symptoms� 951
Transport Decision� 952

Preparing for Delivery� 952
Assisting Delivery� 954
Complications� 956

Neonate Assessment and Management� 959
Neonatal Resuscitation� 960
APGAR Score� 960
Vital Signs� 961
Considerations in Neonatal  

Resuscitation� 961
Complications and Defects� 962

44  Pediatric Emergencies� 968
Introduction� 970

Pediatric Development� 970
Infants� 970
Toddlers and Preschool Children� 971
School-Age Children� 971
Adolescents� 971

Assessment and Management� 972
Scene Size-Up� 972
Primary Assessment� 973
Secondary Assessment� 975
Clinical-Reasoning Process� 977
Treatment� 977
Reassessment� 978

Pediatric Medical Emergencies� 978
Respiratory Emergencies� 978
Cardiovascular Disorders� 980
Sudden Infant Death Syndrome� 980
Infectious Diseases� 981
Neurologic Disorders� 982
Diabetes� 982
Gastrointestinal Disorders� 983
Eye, Ear, Nose, and Throat Disorders� 983
Behavioral Emergencies� 983
Toxicologic Emergencies� 984

Shock and Trauma in Pediatric Patients� 984
Mechanisms of Injury� 984
Assessment and Management� 985
Considerations in Spinal Motion  

Restriction� 986
Burns� 986
Drowning� 986
Child Abuse and Neglect� 987

45  Geriatrics� 992
Introduction� 993

Anatomy and Physiology� 994

Psychosocial Aspects of Aging� 997

Assessment and Management� 997
Scene Size-Up� 997
Primary Assessment� 998



Detailed Contents﻿  xvii

Secondary Assessment� 999
Clinical-Reasoning Process� 1001
Treatment� 1002
Reassessment� 1002
Additional Considerations� 1002

Common Medical Disorders� 1002
Respiratory Disorders� 1002
Cardiovascular Disorders� 1003
Neurologic Disorders� 1004
Renal and Genitourinary Disorders� 1004
Gastrointestinal Disorders� 1004
Endocrine Disorders� 1005
Infectious Disease� 1005
Musculoskeletal Disorders� 1005
Hematologic Disorders� 1006
Behavioral Emergencies� 1006
Toxicologic Emergencies� 1006

Trauma in the Geriatric Population� 1006
Mechanisms of Injury� 1006
Shock� 1007
Fractures� 1007
Burns� 1007
Environmental Emergencies� 1007

46 � Patients with Special  
Challenges� 1011

Introduction� 1012

Sensory and Speech Impairments� 1013
Hearing Impaired� 1013
Vision Impaired� 1013
Speech Impairment� 1013

Cognitive Impairment� 1014
Developmental Impairments� 1014
Brain-Injured Patients� 1014

Paralyzed Patients� 1014

Bariatric Patients� 1015

Homeless and Impoverished Patients� 1015

Abused Patients� 1016
Child Abuse� 1017
Elder Abuse� 1018

Technology-Dependent Patients� 1018
Medical Oxygen� 1018
Apnea Monitors� 1019
Tracheostomy Tubes� 1019
CPAP and BiPAP� 1020
Mechanical Ventilators� 1020
Vascular Access Devices� 1021
Dialysis Shunts� 1022
Gastrointestinal and Genitourinary  

Devices� 1022
Ventriculostomy Shunts� 1023

Hospice Care� 1024

Section 8	 Rescue and Special  
Operations� 1027

47 � Rescue Operations and Vehicle  
Extrication� 1028

Introduction� 1029

Personal and Patient Safety� 1029
Personal Protective Equipment� 1029
Patient Safety� 1030

Phases of Rescue Operations� 1031
Phase One: Arrival and Size-Up� 1031
Phase Two: Hazard Control� 1031
Phase Three: Patient Access� 1031
Phase Four: Medical Treatment� 1031
Phase Five: Disentanglement� 1032
Phase Six: Patient Packaging� 1032
Phase Seven: Removal/Transport� 1032
Types of Rescue Operations� 1032
Hazardous Atmosphere� 1033
Disentanglement and Extrication� 1033

Vehicle Extrication� 1033
Scene Size-Up� 1033
Hazards� 1034
Vehicle Stabilization� 1036
Impact Damage and Extrication� 1036
Interior of the Vehicle� 1036
Gaining Access� 1037
Extrication Tools� 1037

48  Hazardous Materials� 1041
Introduction� 1042

Initial Recognition and Response� 1043
Recognize the Hazardous Material� 1043
Avoid the Hazardous Material� 1048
Isolate the Hazardous Material� 1049
Notify Responders About the Hazardous Material� 1049

Hazardous Materials Operations� 1050
Training Levels� 1050
Incident Command� 1050
Personal Protective Equipment� 1050
Decontamination� 1051
Rehabilitation� 1051

Medical Aspects of Hazardous Materials� 1051

Special Considerations in Radiation Incidents� 1052
Radiation Injury� 1052
Treatment for Radiation� 1053

49 � Response to Terrorism and  
Disasters� 1055

Introduction� 1056

General Considerations� 1057



xviii  Detailed Contents

Natural Disasters� 1058

Terrorism and Weapons of Mass Destruction� 1058
Terrorist Groups� 1059
Weapons of Mass Destruction� 1059

Scene Size-Up� 1062

Patient Care� 1063

Appendices�
Appendix 1:   Endotracheal Intubation� 1066
Introduction� 1066

Equipment� 1067

Laryngoscope� 1067

Endotracheal Tube� 1068

Stylet� 1068

10-mL Syringe� 1069

Magill Forceps� 1069

Suction Unit� 1069

Securing Device� 1069

Tube Placement Confirmation Devices� 1069

Anatomy� 1069

Indications� 1070

Complications� 1070

Hypoxia� 1070

Equipment Malfunction� 1070

Damage to Teeth and Soft Tissues� 1070

Esophageal Intubation� 1071

Endobronchial Intubation� 1071

Endotracheal Intubation Procedures� 1071

Endotracheal Intubation of a Patient with  
No Suspected Spine Injury� 1071

Endotracheal Intubation of a Patient with  
Suspected Spine Injury� 1074

Appendix 2:  � Advanced ECG  
Recognition� 1075

Introduction� 1075

Standard ECG Monitoring� 1075

ECG Monitors� 1076

ECG Waveforms and Tracings� 1076

Pulseless Electrical Activity� 1087

Appendix 3:  � Adult Intraosseous  
Infusion� 1088

Introduction� 1088

Purpose of Intraosseous Access� 1088

Indications� 1089

Contraindications� 1089

Complications� 1089

Procedure for Tibial Intraosseous Access� 1090

Appendix 4:  � Additional Emergency  
Medications� 1094

Introduction� 1094

Activated Charcoal, U.S.P.� 1094

Adenosine� 1095

Amiodarone� 1095

Atropine Sulfate� 1096

Calcium Chloride� 1096

Diazepam� 1096

Diltiazem� 1097

Diphenhydramine� 1097

Dopamine� 1097

Epinephrine, 1:10,000� 1097

Fentanyl Citrate� 1098

Furosemide� 1098

Ipratropium Bromide� 1098

Ketamine� 1099

Ketorolac Tromethamine� 1099

Levalbuterol� 1099

Lidocaine Hydrochloride� 1099

Lorazepam� 1100

Magnesium Sulfate� 1100

Midazolam Hydrochloride� 1100

Morphine Sulfate� 1101

Ondansetron� 1101

Sodium Bicarbonate� 1101

Thiamine� 1101

Tranexamic Acid� 1102

Answers� 1103
Glossary� 1123
Index� 1151



Photo Scans
3-1 	 Proper Lifting Technique � 41
3-2 	 Proper Technique for Removing Gloves � 46
5-1 	 Using a Draw-Sheet � 99
12-1 	� Administering Medication by Small-Volume  

Nebulizer � 291
12-2 	 Drawing Medication from an Ampule � 293
12-3 	 Subcutaneous Injection � 295
12-4 	 Intramuscular Injection � 297
12-5 	 Intravenous Injection � 299
12-6 	 Obtaining IV Access � 303
12-7 	� Pediatric Intraosseous Access Using the  

EZ IO Device � 307
14-1 	 General Approach to Patient Assessment � 331
15-1 	� The Primary Assessment Process— 

Responsive Patient � 360
15-2 	� Primary Assessment—Unresponsive Patient  

with a Pulse � 361
16-1 	� Assessing and Managing the Airway— 

Unresponsive Patient � 377
16-2 	 Assessing Breathing—Unresponsive Patient � 378
16-3 	� Assessing Airway and Breathing— 

Responsive Patient � 379
16-4 	 Oral Suctioning � 391
16-5 	 Tracheal Suctioning of an Intubated Patient � 392
16-6 	 Inserting an Oropharyngeal Airway � 395
16-7 	 Inserting a Nasopharyngeal Airway � 396
16-8 	 Administering Oxygen � 405

17-1 	� Initial Cardiac Arrest Management for  
Adult Patients � 439

18-1 	 Taking a Blood Pressure by Auscultation � 457
18-2 	 Checking the Blood Glucose Level � 468
19-1 	� Secondary Assessment: Rapid Physical  

Exam for Medical or Trauma Patients � 492
19-2 	 Secondary Assessment: Head-to-Toe Exam � 493
32-1 	 Activated Charcoal � 736
34-1 	 Head-to-Toe Assessment � 790
36-1 	 Properly Applied Sling and Swathe � 830
36-2 	 Splinting a Long Bone � 835
36-3 	 Applying a Unipolar Traction Splint � 838
36-4 	 Applying a Bipolar Traction Splint � 839
36-5 	 Splinting a Joint � 840
39-1 	� Emergency Management of  

Abdominal Evisceration � 883
40-1 	� Assessing Neurologic, Motor,  

and Sensory Function � 895
40-2 	 Sizing a Cervical Collar � 897
40-3 	 Applying a Cervical Collar to a Seated Patient � 898
43-1 	 Assisting with Childbirth � 955
A1-1 	� Endotracheal Intubation in a  

Patient with No Spine Injury � 1072
A1-2 	� Endotracheal Intubation in a  

Patient with Suspected Spine Injury � 1073
A3-1 	 Intraosseous Access Using the EZ-IO Device � 1090

xix



Letter to Students

Welcome, students!

You are beginning an exciting learning experience, and this textbook will help you. We have designed 
it to help you learn facts, principles, and concepts in EMS. But we have gone beyond simply presenting 
facts, principles, and concepts. This textbook contains features that will help you learn critical thinking 
and problem solving, which are essential skills in the health care professions. The process of using criti-
cal thinking to solve patient care problems is called clinical reasoning. The clinical-reasoning process is 
a cornerstone of safe, excellent patient care, and we have made it a foundation of this textbook.

We, as authors, educators, and clinicians, are excited about the unique focus of our textbook on 
clinical reasoning. Each chapter begins with a case study that includes problem-solving questions. Each 
case study frames the material in the chapter in a way that establishes its importance. Beginning each 
chapter with a specific problem in mind helps you read the chapter for deeper understanding of how 
the material can be applied in your real-life Advanced EMT practice. After the chapter material is pre-
sented, the case study wrap-up with an accompanying clinical-reasoning process helps you understand 
how the Advanced EMTs in the case study determined and solved the problems. This approach provides 
you with a model for transferring what you have learned from the classroom to the work environment.

Congratulations on your decision to further your professional development in EMS by becoming 
an Advanced EMT. We are glad to have you among our peers in the profession. We welcome your ques-
tions and correspondence. Please do not hesitate to contact us at the e-mail addresses provided. If you 
have the opportunity to attend professional conferences, we hope we will have the chance to meet you 
in person!

Melissa Alexander, EdD, MS, Paramedic

melalexander1@gmail.com

Richard Belle, BS, NRP

rbelle2024@yahoo.com

Steven Weiss, MD, MS, FACEP, FACP

sweiss@salud.unm.edu
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Preface

New to This Edition

Advanced EMT: A Clinical-Reasoning Approach, 2nd 
Edition, was developed to assist you in success
fully completing the Advanced EMT course and 

ultimately obtaining licensure. The National EMS Education 
Standards serve as the foundation of the text, and special 
care was taken to ensure that the most up-to-date evidence-
based patient care has been included. Specifically, content 
that has been added or updated for Advanced EMT: A Clinical-
Reasoning Approach, 2nd Edition, includes the following.

What’s New in Section 1: Preparing 
for Advanced Emergency Medical 
Technician Practice
New to  Chapter 1 is an expanded section on professionalism 
and social media use, and added emphasis on self-directed 
learning as a professional characteristic. Chapters 1 and 2 
also include new content on mobile integrated health care 
(MIH) and community paramedicine (CP). Chapter 3 has 
expanded the information on National Health Goals, and 
the section on EMS provider mental health now includes 
shift-work disorder. Chapter 4 now includes an updated 
concept of decision-making capacity, and physician’s or-
ders for life-sustaining treatment (POLST). Chapter 5 now 
offers updated information on the anticipated replacement 
of the DOT’s specifications for ambulance design.

What’s New in Section 2: Human 
Development, Health, and Disease
In Chapter 8, the In the Field features have been expanded 
and updated to highlight the importance of understanding 
anatomy and physiology.

What’s New in Section 3: 
Pharmacology
Chapters 11 and 12 now include discussion of obesity and 
weight-based medication calculations. Chapter 12 also has 
new information on medications administered via auto-
injector.

What’s New in Section 4: Assessment 
and Initial Management
Chapter 14 expands the first edition’s discussion of diagno-
sis and differential diagnosis in EMS, and it offers updated 

field triage guidelines. New to Chapter 15 is information 
on situational awareness. Both Chapters 15 and 16 include 
an updated description of the approach to patients with 
suspected cervical-spine injury. Chapter 17 now offers in-
formation on tranexamic acid in hemorrhagic shock and on 
systemic inflammatory response (SIRS) and the potential 
role of prehospital serum lactate measurement. It also has 
expanded information on topical hemostatics, common 
prescription anticoagulants, teamwork in resuscitation, 
and end-of-life care terminology related to physician’s or-
ders for life-sustaining treatment (POLST). Chapter 18 clar-
ifies the uses and limitations of estimating blood pressure 
by palpation and pulse oximetry waveform methods, and 
offers additional information on temporal artery-scanning 
thermometers. Chapter 19 now includes anatomic and 
systems-based frameworks in the discussion of the clinical-
reasoning approach. Where appropriate, the chapters in 
this section reflect the newest American Heart Associa-
tion’s 2015 guidelines.

What’s New in Section 5: Medical 
Emergencies
Chapter 20 now includes guidelines for administering 
oxygen to patients with advanced COPD, and new infor-
mation on MERS and the importance of obtaining a travel 
history. Additional emphasis has been added to reflect the 
importance of pneumococcal vaccine for susceptible popu-
lations, and the information on asthma and lung cancer has 
been updated. Chapter 21 has been reorganized to enhance 
clinical reasoning, focusing on pertinent positives and neg-
atives for specific cardiovascular emergencies. Chapter 22 
now includes an updated list of medications prescribed for 
neurological disorders. Chapter 23 now includes hyperos-
molar hyperglycemic state (HHS) in the discussion on dia-
betes. Chapter 24 has added information on chronic opioid-
induced constipation and on pediatric abdominal pain and 
foreign body ingestion. Chapter 26 offers an updated list 
of medications that affect blood clotting. Chapter 28 now 
provides information on the special concerns related to 
pregnant women and fetuses, updates the discussion of in-
fectious diseases of global concern, and lists resources for 
infectious disease information. Chapter 31 adds new em-
phasis to addiction as a mental illness and now includes in-
formation on mental illness among EMS personnel. Chap-
ter 32 provides updated information on the public health 
crisis related to increased abuse of opiates and opioids, on 
the use of synthetic cannabinoids and vaping, and on de-
signer drugs.

xxi
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What’s New in Section 6: Trauma
Information on the American College of Surgeons Commit-
tee on Trauma Level V Trauma Center has been added to 
Chapter 33, as has a discussion on the SALT triage system. 
Chapter 34 now addresses quinary blast injuries. Chapter 40 
has been updated to reflect new research on the use of spi-
nal motion restriction and current trends that deemphasize 
the use of long backboards.

What’s New in Section 7: Special 
Patient Populations
Chapter 43 has been updated with new information on the 
use of suctioning in the neonate.

What’s New in Section 8: Rescue  
and Special Operations
Chapter 47 now incorporates new information on safety 
procedures when working with hybrid and electric 
vehicles.

What’s New in the Appendixes
Ketamine has been added to Appendix 4 as a sedative for 
endotracheal intubation and in patients with excited de-
lirium, and tranexamic acid has been included for reducing 
internal bleeding in trauma patients.

An Introduction to Your 
Course of Study
No doubt you are beginning your Advanced EMT course 
with both excitement and anxiety, as every student does. 
Students are excited at the prospect of learning new infor-
mation and skills, meeting new people, having new experi-
ences, being intellectually challenged, and being prepared 
for a new step in their careers. One of the main sources of 
anxiety comes from wondering if you will be successful in 
the course. Being successful means completing the class, 
having met all of the standards of your program, and be-
ing prepared to pass the high-stakes examinations required 
for licensure. Most of all, successful completion of your Ad-
vanced EMT course means having the knowledge, skills, 
empathy, and confidence it takes to provide emergency care 
to a wide variety of patients. Most students are willing to 
put in the tremendous amount of work involved, but they 
may not use their study time as efficiently and effectively as 
possible. There are no short cuts: Learning takes time and 
work. However, there are a number of ways to make sure 
you are using your time and effort in the best ways possible.

Academic success relies on a number of factors 
aside from desire and aptitude. In addition to commit-

ting to attending every scheduled class and putting in 
your clinical experience time, you must be ready to com-
mit substantial time outside class to prepare. You must 
have good time management and organizational skills. 
You also must develop learning habits that give the best 
results for your time and effort. As a general rule for 
learning required content, students must spend three 
hours outside class for every hour in lecture. But often 
students either wait until just before the first exam or, 
worse, until finding out they did not do well on the exam 
to ask their instructor, “What is the best way to study for 
the test?”

The best way to study for any test is not to study for the 
test but instead to study for understanding. Understanding 
can only develop incrementally over time, not in the last 
days and hours before a test. You must spend time every 
day immersing yourself in the course content in order to 
build understanding. This is where your excitement comes 
in: It gives you the motivation and energy required to keep 
going even when you might feel somewhat discouraged or 
anxious. Beyond motivation, though, there are a number of 
concrete actions and tools that will help you organize the 
content for understanding.

Because time is at a premium for everyone, you should 
use your study time to your best advantage. The follow-
ing sections offer you some basic information about how 
learning occurs; to what degree learning styles play a role 
in how you should approach studying; and some specific 
skills, tips, and tools you can use to help yourself acquire 
the knowledge and problem-solving skills needed to com-
plete your course successfully.

The Nature of Advanced EMT 
Learning
Whether or not you are taking your course for college cred-
it, the complexity of concepts in Advanced EMT courses 
are college level. However, the information in most college 
classes is memorized for a short period of time, regurgi-
tated on a test, and then largely forgotten. As an Advanced 
EMT, you must maintain and build on the required knowl-
edge in a useful form throughout your career. This requires 
a different approach than you might have used in other 
learning situations.

Readiness for Learning
The nature, situation, and experience of each student 
are different. Those differences have an impact on learn-
ing. Whether you are a working professional, a parent, 
or a college student with other courses to take, you 
and your fellow classmates have responsibilities out-
side Advanced EMT class. For some, the load is heavier  
than for others. It is important that you assess the mean-
ing this class has for you, how it fits with your other 
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priorities, whether the current time is the right time for 
you, and how you can allow sufficient time not only to 
attend class but to commit the time needed outside class 
in order to succeed. You must bring time and effort to the 
learning situation. Your instructor cannot provide these 
for you.

Learning Styles
Learning styles include visual, auditory, and kinesthetic 
(hands-on). The most important thing to know about 
them is that they are no more than preferences for the 
way people take in and process information. In truth, 
everyone can and does learn by all of those means. The 
most effective way to learn something has more to do 
with what is being learned than how people prefer to 
learn it. Most complex concepts have components that 
are better learned in one way than another. For example, 
the concepts behind measuring blood pressure are best 
learned through reading and lecture, often with accom-
panying figures and diagrams. However, the skill of taking 
a blood pressure is best learned by demonstration and 
hands-on practice.

Study Habits
There are many prescriptions for effective study habits. 
Some of the key ideas behind them include being organ-
ized, planning study time, and having an environment 
that is conducive to focusing and learning. An example 
of being organized is making sure that everything you 
need, such as a pen or pencil, paper, computer, textbook, 
and perhaps a beverage or snack are readily at hand. 
This prevents an interruption in your thinking process 
to retrieve needed items. Commit to study time. Block 
out specific time in your schedule to study (Figure 1). For 
the period of time you are taking your Advanced EMT 
course, consider your study time a necessary appoint-
ment with yourself. Depending on your work schedule 
and lifestyle, the time that works best for you to study 
may vary. Intervals between classes, or between work 
and class, or even 20 minutes in the car spent waiting 
to pick up your child from school can serve as planned 
study time. Learning occurs best when you study 
for short periods of time with a small break between 

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

•  Review previous
   class notes  

•  Prepare for class
   (Ch. 4)  

•  Class, 6:00 pm 

•  Review &
   summarize class
   notes   

•  Review Ch. 4
    notes  

•  Prepare for
   class (Ch. 5)  

•  Review &
   summarize class
   notes   

•  Class, 6:00 pm •  Do homework
   for Ch. 4 & Ch. 5  

•  Study group,
   7:00 pm  

Figure 1  Plan your study time.

segments. For example, you might study for 20 to 50 
minutes and take a five-minute break before resuming 
study. Take some time to reflect on what study environ-
ment works for you. Some people prefer to study with a 
partner or in a group, while others prefer to study alone. 
Create a comfortable place as free from distractions as 
possible. Many of the specifics of these factors depend 
on individual preference.

The Nature of Learning
Not only must you learn for the short-term goals of test-
ing, but you also must be able to transfer knowledge and 
skills to the job. This requires learning in three domains: 
cognitive (facts, concepts, thinking, and problem solving), 
psychomotor (hands-on skills), and affective (values and 
professionalism). The main focus of this preface is the cog-
nitive domain.

Knowledge is arranged in hypothetical mental 
structures called schemas. A schema is a collection of 
related information that helps in making sense of what 
we see, hear, read, and experience in other ways. When 
you can relate new information to an existing schema, 
learning is easier and more effective. A schema provides 
a context and framework for interpreting and storing 
information. Much of the rest of the information in this 
preface takes advantage of how schemas work and the 
ideas that learning occurs in small increments over time, 
and with repetition.

Graphic Organizers
Graphic organizers are learning tools that help arrange 
information in ways that make it easier for you to pro-
cess and learn. You are most likely familiar with graphic 
organizers, even if you have not heard them called by 
this name. Tables, flowcharts, and Venn diagrams are 
common types of graphic organizers (Figures 2 and 3). 
Graphic organizers are powerful learning tools because 
they allow you to see how information is organized in 
a way that goes beyond words. By using graphic organ-
izers, you can better understand overall relationships be-
tween concepts and ideas.

This textbook contains many graphic organizers to 
help structure your learning process. However, creating 



xxiv  Preface

Type 1 Diabetes Type 2 Diabetes

• Onset at young age
• Insulin-dependent
• Develops diabetic
 ketoacidosis

• Non-insulin dependent
• Onset in middle age

• Develops non-ketotic
 hyperosmolar coma

• May develop
   hypoglycema
• Prone to infection,
  cardiovascular
  disease, kidney
  disease

Figure 2  Venn diagrams are used to compare and contrast the features of two or three related items. The organization of overlapping circles 
allows information to be organized according to what features are unique to each item and which features are shared. The example here shows a 
Venn diagram for type I and type II diabetes.

Feature Cushing’s Syndrome Addison’s Disease

Cause

Associated conditions

Signs and symptoms

Emergencies

Excess adrenal cortical
hormones due to glucocorticoid
therapy (steroid medications) or
pituitary tumor resulting in
increased ACTH.

COPD, asthma, cancer, or
inflammatory conditions
requiring steroid therapy.
Diabetes, infection. Increased
risk of cardiovascular disease
and stroke.

Weight gain in the trunk, often
with thin extremities. “Moon face”
appearance, accumulation of
fat in the upper back (“buffalo
hump”). Thin, easily bruised
skin. Delayed wound healing.
Development of facial hair in
women.

Increased risk of MI, stroke, and
infection. 

Insufficient secretion of adrenal
cortical hormones due to
destruction of adrenal cortex.
Adrenal insufficiency may
occur due to sudden
withdrawal of corticosteroid
therapy.

Inability to respond to
stressors such as infection,
surgery, trauma, or illness.

Hyperpigmentation of the skin
and gums, fatigue, weakness,
and weight loss.

Adrenal crisis (Addisonian crisis).
May be present with hypo-
glycemia, hypotension, and
cardiac rhythm disturbances due
to electrolyte abnormalities.

Figure 3  Tables can be used to organize and summarize information for side-by-side comparison. This example compares the features of two 
adrenal-gland disorders.

your own graphic organizers as part of your study process 
adds even more to your learning power. For example, KWL 
(know, want, learn) charts are effective because they help 
identify what you do not yet know (Figure 4). This is criti-
cal because learning cannot take place until you recognize 
the boundaries of your current knowledge. (A variation of 
a KWL chart is shown in Figure 5.)

A variety of configurations can be used to create mind 
maps or webs, cause–effect diagrams, processes, time lines, 
and other ways of summarizing and representing informa-
tion (Figures 6, 7, and 8). If you prefer to use computer-
based tools rather than drawing those structures in your 
notes, Microsoft Word has a number of graphic organizer 
templates in its online resources.
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KWL Chart: Advanced EMT Chapter 2  EMS Systems

What I Know About EMS
Systems 

What I Want to Know About
EMS Systems 

What I Learned About EMS
Systems 

Figure 4  KWL Chart. KWL stands for know, want, learn. Information is organized by what you already know, what you want to know, and 
what you then learned.

KWHL Chart: Advanced EMT Chapter 2 EMS Systems 

1. What I Know About EMS Systems  
2. What I Want to Know
About EMS Systems  

• History of modern EMS began in 1966 with
  the White Paper 
• Much of what is known about prehospital 
  care is based on military experience
• The EMS Agenda for the Future outlines
  goals for EMS system development    

• What are the specific goals of the EMS
  Agenda for the Future? 

3. How I Learned About EMS Systems  
4. What I Learned

About EMS Agenda Goals 

• National Highway Transportation Safety
  Administration, The EMS Agenda for the
  Future at www.ems.gov   

• Integration of health services 
• EMS research 
• Legislation and regulation 
• System finance 
• Human resources 
• Medical direction 
• Education systems 
• Public education 
• Prevention 
• Public access 
• Communications systems 
• Clinical care 
• Information systems 
• Evaluation 

Figure 5  The KWHL chart is a variation of the KWL chart that includes a “how” section for listing references for information.

Note Taking
Taking notes on both your assigned reading and your 
instructor’s lectures is a way of creating study materi-
als for later use. An effective method is Cornell note 
taking, which is explained later in this section (Figure 9). 
When taking notes in class, do not write word for  
word what your instructor is saying or what he might 

have on a slide. Writing word for word is rote, requires 
little thinking, and interferes with listening for mean-
ing. Mentally summarizing what is said and writing in 
your own words helps you develop understanding. Ap-
proaching note taking in this way helps you listen for 
meaning as you translate your instructor’s words into 
your own.

http://www.ems.gov
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Vocabulary Sheet
Chapter 1

Vocabulary Term Defnition Relevance to Chapter

Advanced Emergency Medical
Technician (Advanced EMT)  

A prehospital emergency care
provider who uses basic and
limited advanced life support
skills to care for acutely ill
and injured patients.     

1 of the 4 nationally recognized
levels of EMS providers.  

Advanced life support (ALS) Complex patient care
assessments and
interventions that require
in-depth training.   

Advanced EMTs provide basic
and limited advanced life support.   

Figure 6  Vocabulary sheet.

Scene Size-Up Primary
Assessment

Initial
Impression

Secondary
Assessment

Patient
Priority

Treatment
Reassessment

• Scene safety
• Situation

• Airway
• Breathing
• Circulation

• History
• Vital signs
• Physical exam

• Primary
  assessment
• Aspects of
  secondary
  assessment
• Effects of
   treatment

Figure 7  A variety of charts and graphs can illustrate the steps in a process, such as a skill, or the steps of a physiological or pathophysiological 
process. The example here shows the main steps in patient assessment.

Inflammation and constriction narrow the bronchioles. It requires more work to move air past
the  obstruction, especially on exhalation. Oxygen and carbon dioxide exchange are impaired.

Inspection (See) Palpation (Feel) Auscultation (Hear) Smell

• Increased work of
  breathing: use of 
  accessory muscles.

• Impaired gas
  exchange: signs of 
  hypoxia, such as 
  cyanosis and
  increased 
  respiratory rate

• Decreased oxygen
  saturation.     

• Air movement at 
  mouth and nose
  may be decreased

• Pulse may be
  increased.  

• Patient
  complaints:
  difficulty
  breathing, chest
  tightness, history
  of asthma

• Wheezing breath
  sounds 

• Chest may be silent
  in severe attack  

• None expected 

Pathophysiology of Asthma 

Figure 8  A pathophysiology and presentation graphic such as this can be used to show the relationship between disease pathophysiology and 
the signs and symptoms it causes in the patient.



Preface﻿  xxvii

An effective way of preparing for class is discussed in 
the following section. As you listen to your instructor, write 
only what you do not already have in your reading notes, 
or anything that bears special emphasis. If you have not 
prepared for class and are being exposed to the material 
for the first time, you will not be able to determine what 
to write and will likely attempt to write down everything. 
Attempting to write down everything causes you to fall be-
hind the pace of the lecture and miss a great deal of infor-
mation. Don’t do it.

Instead, use the Cornell note-taking method. Cornell 
note taking is a simple, effective and widely used note-taking  
structure that you can use to take notes while reading  
and during class. The steps are to divide, document, write, 
review and clarify, summarize, and study. First, divide 
your paper as shown in Figure 9. Write the course name 
and the date at the top of the page. Write your notes in the 
main section of the paper. Learn to use abbreviations and 
symbols to help you write your notes more quickly and 
concisely. (Once you have read Chapter 7, “Medical Termi-
nology,” you will have an ample supply of symbols and ab-
breviations at your disposal.) Review and clarify the notes 
by pulling out main concepts and key ideas and writing 
them in the cue column on the left side of the paper. Also 
write any questions you have in that column. Summarize 
your notes at the bottom of the page, and then study from 
the page.

Advanced EMT Class 

 Note-Taking Column   Cue Column

Write date here.

This should be two

and one-half inches

in width. After class,

formulate questions

about the material in

the notes and write

key ideas (cue words)

here. Then cover the

note-taking column

with a piece of paper

and answer the questions

or discuss the

concepts indicated

by the cue words.

This should be six inches

in width. Write your notes

in this column from reading

or lectures. 

Summary 

This should be two inches

in height. After class, use

this area to summarize the

notes on this page.

Figure 9  Cornell note taking is a system that allows for effective organization of information and recognition of key points.

Three Time Frames for  
Learning Activities
Learning for each concept in the course can be divided into 
three time frames: preparation for class, time in class, and 
review and reinforcement after class (Figure 10). None of 
these three time periods can be sacrificed. The use of all 
three underscores the importance of repetition in learning. 
It is rarely possible, even with simpler concepts, to grasp a 
concept fully on first exposure. Each time you are exposed 
to the same concept, you will pick up additional under-
standing of it. Repetition allows you to correct misconcep-
tions, fill in gaps in knowledge, and develop deeper and 
more sophisticated understanding of concepts.

The variety of different ways in which you are exposed 
to a concept through repetition also enriches your under-
standing of it. Just reading about vital signs will not give 
you a complete understanding. You will learn more by 
also hearing your instructor talk about vital signs, working 
on case studies in which patients’ vital signs have differ-
ent meanings, seeing your lab instructor demonstrate the 
skills, practicing hands-on skills in lab, seeing other health 
care providers perform the skill, and incorporating the 
skills into practice scenarios and clinical experience. Being 
exposed to the same concept in various settings helps you 
transfer learning from one context to another (such as from 
in the classroom to on the job).
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Prepare for Class
Preparation provides a framework for making sense of the 
information that will be provided when you are in class 
(recall the concept of schema introduced earlier). Prepa-
ration allows you to be an active and therefore a more 
effective learner. It also allows you to participate fully, both 
mentally and in interactions with your instructor and class-
mates. Coming to class prepared with questions, for exam-
ple, helps focus your attention during lecture so that you 
can begin to fill in gaps in understanding. At a minimum, 
preparation consists of completing assigned reading and 
reviewing your notes. Effective reading of assigned material 
requires prereading, reading for understanding, review, 
summarization, testing to identify gaps in knowledge, and 
filling gaps in knowledge. The design of this textbook helps 
you in these activities.

Preread the Assigned Text Chapter  Begin pre-
reading the chapter by reading the chapter introduction 
and summary. Next, review the objectives, key terms, and 
subject headings. Each of these chapter features serves as a 
preview of the content to come and helps you prepare 
mentally to receive the information. The features are 
turned into even more powerful learning tools when you 
phrase each of them as a question to be answered. For 
example, when you see a chapter learning objective that 
says “After reading this chapter, you should be able to 
identify signs and symptoms of stroke,” turn it into a ques-
tion to be answered in your reading, “What are the signs 
and symptoms of stroke?” If one of the key terms in the 
chapter is aphasia, ask yourself, “What is aphasia?” If a 
subject heading is “Pathophysiology of Type I Diabetes,” 
turn it into a question, “What is the pathophysiology of 
type 1 diabetes?” Read each of the chapter review ques-
tions to get an idea of the answers you will look for in your 

Preparation

Class Time

Review and Reinforce

Preread, Read for
Understanding

Come Prepared

Review Notes, Do Homework Use Graphic Organizers Practice Test

Take Effective Notes Engage and Participate

Review, Summarize Test Knowledge, Fill-
in Knowledge Gaps

Figure 10  Study process.

reading. Reading for answers is an effective way of reading 
for meaning.

Read for Understanding  Begin a chapter by read-
ing the case study. The case studies and questions that 
accompany them are specifically designed to prime your 
thinking to read for understanding and problem solving. 
Read for meaning by looking for material that answers 
each of the questions posed by the objectives, key terms, 
and subject headings. Take notes on your reading.

Review and Summarize  Review the assigned chap-
ter by reading again the introduction, the subject headings, 
and summary. Then summarize the chapter in your own 
words. It helps to do this in writing, but you can also do it 
mentally or by talking with a classmate or mentor.

Test Your Knowledge and Identify Learn-
ing Gaps  Test your knowledge by changing each of 
the objectives and subject headings into questions and 
then answering them. Use the review questions at the 
end of the chapter to test your knowledge further. Iden-
tify gaps in knowledge by noting anything that you were 
not able to answer. Go back and read for the answer. 
Before class, write any questions you have from your 
reading in the Cues column of a fresh page of notes to be 
used in class. Listen for the answers to those questions, 
and ask for clarification if you do not hear the answers to 
your questions.

Time in Class
Your time in class allows repetition and explanation of key 
information and is an opportunity for your instructor to 
elaborate on concepts and give examples. It is also an op-
portunity for critical thinking and asking questions. Creat-
ing and taking advantage of those opportunities is a joint 
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responsibility between you and your instructor. To do your 
part, begin by attending class prepared and well rested. Be 
ready to focus and engage fully with the instructor, con-
tent, and your classmates. An important step in doing this 
is to avoid distractions. If your instructor does not have a 
policy regarding phone calls, texting, and Internet use dur-
ing class, avoid those temptations voluntarily. The ability 
to multitask effectively is a myth. When two tasks are un-
dertaken simultaneously, both tasks suffer.

Take the perspective of cooperation rather than com-
petition in learning with your classmates. Form working 
relationships with them because it is important for your 
learning and theirs. Also form a good working relationship 
with your instructor. Mutual trust and respect are key com-
ponents in a successful learning experience. Keep an open 
mind about the information you receive. Ideas that seem 
to be in conflict often can be reconciled. At earlier levels of 
learning, complex concepts can be presented very simply. 
When presented at a more complex level, there can at first 
seem to be a contradiction when, in reality, there is not. It 
is helpful to ask your instructor how your previous under-
standing of the concept relates to the current explanation.

Review and Reinforcement
After class, while the lecture is still fresh, review or rewrite 
your notes to fill in any gaps. Use graphic organizers to 
summarize and clarify information. As you study your 
notes on a daily basis, focus more and more on the main 
ideas in the Cues column, moving back to the detailed 
notes or the text when you are unable to fully explain the 
main ideas to yourself or a study partner. Prior to quizzes 
and tests, repeat your prereading of the chapter, answering 
each of the questions developed from objectives, key terms, 
and headings. For anything that you are not able to answer, 
go back and reread that section of the chapter.

Testing and Practice Testing
An effective supplement to your study regimen is frequent 
practice testing. A number of resources, including the end-
of-chapter reviews in this text, allow you to test yourself. 
Practice testing provides you with feedback on your learn-
ing process and guides you to specific areas in which you 
need more work. Practice testing also helps you prepare for 
your in-class and licensing exams.

Keep in mind a few strategies when taking graded ex-
ams. Everyone experiences some level of anxiety regarding 
exams. To a point, that anxiety provides motivation that 

improves performance. However, performance declines 
when anxiety levels are high. At high levels of anxiety, you 
may have difficulty reading and understanding test in-
structions and test items. You may experience the phenom-
enon of drawing a blank on a test item, only to remember 
it as soon as you turn in your test. Some factors that lead 
to test anxiety are under your immediate control. Under-
standing the material well enough to recall it when you are 
under stress is a key way to decrease test anxiety. This kind 
of understanding develops over time. Putting off reading 
and studying until the night before the exam is a sure way 
to increase your anxiety level.

To decrease anxiety during the test, focus on one item 
at a time. Do not worry about how many questions you 
have answered or how many questions you still need to 
answer. Do not entertain thoughts about poor performance 
on the exam and do not worry about how long it takes 
other people to finish the exam. There is little correlation 
between test performance and how long it takes to com-
plete the test. In general, do not change your answers on 
multiple-choice items. If you are not sure of the answer, 
stay with your first choice. Change your response only if 
you mismarked the answer or you misread the question or 
one or more of the responses to it.

If possible, first answer the questions you find easiest, 
and then come back to the more difficult ones. This makes 
the most efficient use of the limited time you have to take 
a test. However, a drawback is the possibility of skipping a 
question or mismarking the answer. Whether you answer 
questions in order or not, take a few minutes at the end 
of the exam to check your answers. Make sure you have 
answered all the questions and that you have marked your 
answer sheet correctly.

Test anxiety is reduced and mental performance is en-
hanced by taking good care of yourself. Get a full night’s 
sleep prior to the exam. Eat nutritious foods and avoid 
excess sugar and caffeine.

In Summary
By taking this class, you have set a high but achievable goal 
for yourself. Achieving any important goal requires plan-
ning, time, and work. Being successful in your Advanced 
EMT class is no different. Study skills provide you with 
tools that can make the most efficient use of the time you 
are dedicating to this class. By using them, you will be able 
to organize the considerable amount of information you 
are about to receive in ways that make it easier to learn.
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A Guide to Key Features

Objectives
Based on the National EMS Education Standards, the 
objectives identify the conceptual foundation of each 
chapter.

xxxv

Content Area: Assessment

Advanced EMT Education Standard: Applies scene information and patient assessment findings (scene size-
up, primary and secondary assessment, patient history, and reassessment) to guide emergency  management.

 14.1   Define key terms introduced in this 
chapter.

 14.2   Describe the purpose and goals of patient 
assessment.

 14.3   Describe the components of the patient 
assessment process.

 14.4   Discuss the decisions that must be  
made during the patient assessment process.

 Learning Objectives

After reading this chapter, you should be able to:

Chapter 14 

General Approach to Patient 
Assessment and Clinical 
Reasoning
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 14.5   Explain the importance of both a 
systematic approach and adaptability in 
patient assessment.

 14.6   Explain the importance of various 
decision-making and problem-solving 
approaches in the patient assessment and 
patient care processes.

Key Terms

assessment-based management, p. 328

baseline vital signs, p. 335

chief complaint, p. 336

clinical, p. 327

clinical problem solving, p. 328

critical patients, p. 334

diagnosis, p. 328

differential diagnosis, p. 328

field impression, p. 328

focused physical exam, p. 336

head-to-toe exam, p. 335

level of responsiveness, p. 331

mechanism of injury, p. 328

mental status, p. 333

noncritical patients, p. 334

obtunded, p. 332

patient assessment, p. 327

primary assessment, p. 329

rapid medical exam, p. 335

rapid physical exam, p. 335

rapid trauma exam, p. 335

reassessment, p. 329

satisficing, p. 339

scene size-up, p. 329

secondary assessment, p. 329

Case Study
Advanced EMTs Julia Payne and Beth Mercer arrive in the 6500 
block of East Grant Street where law enforcement has requested 
a “checkout” of a person in custody. They see the patient is a 
disheveled man in his 30s with his hands cuffed behind his back. 
He is struggling with two police officers, cursing, thrashing about, 
and yelling, “Let me go!”

One of the officers, Lieutenant Avila, tells Julia and Beth that 
the patient’s supervisor called 911 when the patient became unruly 
at work. The patient, Brian Nelson, began work only a week ago 
and his supervisor knows little about him beyond the information 
from his employment application. Lieutenant Avila called for EMS 

because she couldn’t find an explanation for the patient’s sudden 
change in behavior, and she wants to have the patient checked 
out by EMS before transporting him to the detention center.

Problem-Solving Questions
1. What can Julia and Beth determine about the patient’s 

condition with the information they have so far?

2. What information do they need to determine the nature of 
the patient’s problem?

3. In what order should they collect this information?

Introduction
At its most basic level, the patient assessment process 
involves continually asking, “In what ways does this patient’s 
presentation differ from a healthy state of functioning?” To 
answer this question, an Advanced EMT must systematically 
and thoroughly collect relevant information about the patient 
and the situation. He or she must then compare those find-
ings to what healthy functioning looks like.

An overview of what normal functioning looks like 
appears in Chapters 8 and 9. Pathophysiology was intro-
duced in Chapter 10. However, a great deal of study, class-
room time, lab practice, and clinical experience are still 
needed. Each will help you gain confidence in your abil-
ity to recognize the many variations of both normal and 
abnormal patient presentations.

This chapter offers an overview or “big picture” per-
spective of the patient assessment process. Subsequent 
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Key Terms
Important to chapter understanding, key terms are listed 
with the page numbers where they first appear or are 
first defined. You will also find them with full defini-
tions in the end-of-book glossary.
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needed. In a patient with difficulty breathing, assessment-
based management may lead you to administer supple-
mental oxygen. That is an intervention you would do for 
any patient who has difficulty breathing and has signs of 
inadequate oxygenation. But different underlying causes 
of difficulty breathing must be treated differently. For 
example, a field impression of bee sting anaphylaxis leads 
you to one treatment and a field impression of an asthma 
attack leads you to a different treatment.

Other EMS providers and hospital personnel rely on 
your assessments for information they might not otherwise 
have. You are in a unique position. You can collect informa-
tion about the patient’s environment and the mechanism 
of injury because you are there at the scene. For example, 
the potential severity of injuries to a patient involved in 
a motor vehicle collision (MVC) may not be apparent to 
the emergency department physician or trauma surgeon. 
Therefore, your descriptions of the damage to the vehicle, 
the position in which the patient was found, how long it 
took to extricate him from the vehicle, and whether or not 
he was wearing his seatbelt are vital (Figure 14-1).

The goals of the patient assessment process include 
efficiently determining the answers to the following 
questions:

•	 Is it safe to approach the patient and begin care in the 
patient’s current location? If not, what must you do to 
solve this problem?

•	 What is the nature of the patient’s problem?

•	 How sick is the patient?

•	 Which interventions, resources, and actions are 
required immediately?

•	 Which health care facility can best meet the patient’s 
immediate needs?

•	 How should the patient be transported to receive that 
care?

chapters will provide detailed information on each of the 
components of the patient assessment process.

Purpose and Goals of 
Patient Assessment
The purpose of patient assessment is to determine what 
the nature of the problem is in order to inform decisions 
about solutions. The overall goal of patient assessment is 
to make the best decisions possible about patient care in 
consideration of the particular situation. Patient assess-
ment begins with information about the call, most often by 
way of the dispatch center, and it continues until patient 
care has been transferred to other health care personnel.

The term assessment-based management refers to pro-
viding treatment to a patient on the basis of signs and symp-
toms, without a specific diagnosis of the problem. Although 
assessment-based management ensures you identify and 
treat immediate threats to life, you also must engage in clin-
ical problem solving, a process used to search for under-
lying causes that explain the collection of findings. When 
possible, it is preferable to treat the underlying problem 
instead of only managing the signs and symptoms. The sus-
pected underlying problem serves as your field impression. 
Although it is not a definitive diagnosis, the field impression 
serves as a diagnosis for the purposes of prehospital care.

The clinical reasoning that leads to your field impres-
sion begins with systematic collection and analysis of 
information. The process proceeds by comparing that 
information to your knowledge of various causes of the 
patient’s signs and symptoms. In some cases, the find-
ings are specific to a single field impression, while in other 
cases there are a few possible explanations for findings. 
When there is more than one potential cause, you must 
prioritize them by likelihood and the potential for detri-
mental outcome in order to determine treatment priorities. 
The prioritized list of field impressions is referred to as a 
differential diagnosis.

Determining the likely underlying cause of a prob-
lem is essential to deciding what specific interventions are 

In the Field
There has been debate for many years about whether or not 
EMS providers diagnose medical problems. It was argued that 
only physicians could diagnose. But diagnosis is simply a term 
that means defining the nature of a problem. Mechanics, engi-
neers, and information technology professionals all diagnose. 
Without knowing what the problem is, it is not possible to find 
the right solution. In patient care, diagnosis takes place at many 
levels as various levels of providers gain additional information.

Figure 14-1 EMS providers are in a unique position to observe the 
mechanism of injury and the patient’s surroundings.

(© Ed Effron)

M14_ALEX0127_02_SE_C14.indd Page 328  6/24/16  9:03 PM s-w-149 /205/PH02439/9780134420127_ALEXANDER/ALEXANDER_A_CLINICAL_REASONING_APPROACH2_SE_ ...

In the Field
Helpful hints and tips that usually come only with experi-
ence in the field are offered to help you understand how to 
respond in real-life emergencies.
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If you are like most people, you will be tempted to settle for 
the first satisfactory item, even if it is not the perfect gift. 
The biggest risk here is that your gift may get a lukewarm 
reception. Unfortunately, search satisficing is much riskier 
in medicine. Imagine you are assessing a patient who has 
fallen from a second-story rooftop. He is complaining of 
pain in his arm and you find that his right arm is deformed 
above the elbow. Assuming that this is the patient’s big-
gest or only problem is an example of search satisficing. As 
soon as something was found, the search for anything else 
stopped when, in fact, the patient might have much more 
significant injuries.

Fundamental Attribution Error
Fundamental attribution error occurs when you wrongly 
attribute a person’s behavior to his personality or disposi-
tion rather than to circumstances. If you walked into the 
emergency department and encountered a visitor arguing 
with staff members, your assumption might be that the 
visitor is a troublemaker. Could there be another explana-
tion? Imagine the patient who is dismissive of his potential 
for injuries and walks away from you each time you try to 
get information and ask him a few questions. It would be 
easy to attribute the patient’s behavior to his personality, 
but a number of medical issues can cause illogical or even 
hostile behavior. The patient may have a traumatic brain 
injury and be confused or combative. He may be a diabetic 
with hypoglycemia, or he may have had a stroke or may 
be hypoxic.

Closely related to fundamental attribution error is a 
pitfall called psych-out error. In this case, there is a failure 
to pay sufficient attention to the possibility that a patient 
has a medical problem because he has a history of psychi-
atric illness. Instead, the assumption is that his complaints 
or behaviors are related to his psychiatric diagnosis.

Heuristics: Rules of Thumb
Another approach to clinical problem solving is the use of 
heuristics, or rules of thumb. Some heuristics in medicine 
are formal, and some are developed by individuals based 
on their experiences. An example of a heuristic often used 
in medicine is, “When you hear hoof beats, think horses, 
not zebras.” Simply put, this means that the most common 
cause (the horse) of a collection of signs and symptoms (the 
hoof beats) is a more likely conclusion than the uncommon 
cause (the zebra). As an example, the most common cause 
of shock in a trauma patient is hypovolemia. You should 
assume that shock in a trauma patient is due to hypovo-
lemia and treat accordingly, until there is evidence to the 
contrary. You should not initially assume less likely causes 
of shock, such as cardiogenic or neurogenic shock.

Heuristics are used because, by and large, they are 
useful. But heuristics can also be prone to error. Notice 
that, while initial treatment of the trauma patient in shock 
is based on the heuristic, you also must consider the pos-
sibility of other causes, even though they are less common.

Pitfalls in Clinical Reasoning
One way to reduce errors in clinical reasoning is to be 
aware of some common pitfalls. Many of those pitfalls 
occur because human beings have predispositions to 
respond to information in certain ways. In fact, those pit-
falls are not unique to thinking about clinical problems. 
Errors in thinking are often made in everyday life.

Search Satisficing
Consider the pitfall of search satisficing. Imagine you are 
shopping for a gift for a family member. You are pressed 
for time and a variation of a few dollars in price is not a 
concern for you. The mall is crowded and traffic is a mess. 

Personal Perspective 

The Role of Experience
Advanced EMT Student Evan Gregory: I was pretty confident in 
what I had learned in class about patient assessment, and thought 
I’d done pretty well in practice scenarios. But on my first emer-
gency department clinical shift, I felt tongue-tied when I followed 
my preceptor in to talk to a 49-year-old male patient complaining of 
back pain. The patient was pacing around and refused to lie down, 
despite the fact that he said his back was killing him. My preceptor 
asked the patient to show her where his back hurt. When he put 
his hand over the lower ribs on his right side, my preceptor asked 
the patient if he’d ever had a kidney stone before. That threw me 
for a loop! I wondered where she came up with that question, but 
I was even more surprised when the patient answered that he had 

had a kidney stone before. Afterward, I asked my preceptor, Barb, 
what made her ask that question. She told me that the patient fit 
a pattern she recognized after working as a nurse in the hospital 
emergency department for three years. “Middle-aged male, good 
vital signs on his triage note, complaining of flank pain on one side, 
pacing about and looking extremely uncomfortable. One of the first 
things you think of is kidney stone,” she told me. I learned from Barb 
that many problems present with what she called classic findings. 
“Classic findings are useful,” she told me. “They help us recognize 
the way some problems typically present. Just follow through with 
your history and assessment to make sure there isn’t something 
else going on.”
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Personal Perspective
Insights and reflections on how and what Advanced 
EMTs learn from their experiences in the field are offered 
here.
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propelled out through the airways, hopefully removing the 
irritant with it. The vocal cords themselves provide some 
protection to the lower airway when they are closed. In the 
presence of irritation, the vocal cords can spasm, closing 
the glottic opening. This is known as laryngospasm.

A certain degree of muscle tone is required to keep 
the tongue from relaxing posteriorly into the pharynx, 
where it can obstruct airflow. Some degree of muscle tone 
is maintained even during sleep in normal circumstances. 
Yet laxity of the tongue is reflected in snoring, which is 
caused by partial airway obstruction. The obstruction 
increases the turbulence of airflow and vibrates the soft 
tissues of the pharynx. Always remember that snoring 
is an indication of partial airway obstruction. In patients 
with a decreased level of responsiveness, laxity of the 
tongue can result in partial or complete airway obstruc-
tion. In fact, the tongue is the most common cause of air-
way obstruction.

oropharynx, and hypopharynx provide a common pas-
sageway for both the digestive and respiratory systems. 
This arrangement necessitates protective mechanisms to 
prevent food and liquids intended for the digestive system 
from entering the respiratory system. During swallow-
ing, a leaf-shaped flap of tissue called the epiglottis closes 
over the glottis, which lies between the vocal cords and is 
the opening of the larynx. Reflex elevation of the soft pal-
ate prevents foods and fluids from traveling upward into 
the nasopharynx. The gag reflex is an involuntary eleva-
tion of the palate and contraction of pharyngeal muscles 
in response to stimulation of the posterior pharynx and 
soft palate, which prevents foreign material from enter-
ing the hypopharynx. In some individuals, a larger area of 
the brainstem appears to be stimulated by the gag reflex, 
which can result in vomiting. One of the cranial nerves 
responsible for the gag reflex, the vagus nerve (CN X), also 
has branches that inhibit the rate of the sinoatrial node of 
the heart. When the vagus nerve is stimulated by way of 
the gag reflex, bradycardia can sometimes occur.

The cough reflex occurs when inflammation or irri-
tants, such as aspirated food or liquid or toxic gases, stim-
ulate sensory receptors in the lining of the airways. The 
result is inspiration of air followed by closing of the glot-
tis and contraction of the abdominal muscles, diaphragm, 
and intercostal muscles. Muscular contraction decreases 
the volume of the thorax, but the closed glottis prevents 
expiration, resulting in increasing intrapulmonary pres-
sure. When the glottis opens suddenly, air is forcefully 
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Figure 16-3 Anatomy of the upper airway.

Pediatric care
Pediatric patients have a proportionally larger tongue and 
epiglottis than adults do (Figure 16-4). This can mean in-
creased vulnerability to obstruction because of decreased 
muscle tone. The laryngopharynx is also more anterior and 
superior than that of an adult. In an adult, the narrowest 
point in the airway is the glottic opening. In small children 
and infants, the narrowest point is just below the glottic 
opening at the level of the cricoid ring. This causes the 
airway to be somewhat funnel shaped and prone to the 
dangers of obstruction and subglottic edema in infection.

P
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Pediatric Care
Because the assessment and management of pediatric pa-
tients can differ from that of adults, the Pediatric Care notes 
draw your attention to those cases.

Case Study
Framing the chapter is a case study that introduces you 
to the real-life emergencies Advanced EMTs encounter 
and guides you through them, all the while modeling 
the clinical-reasoning process. A Case Study opens each 
chapter; a Case Study Wrap-up closes each chapter.
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Case Study
Advanced EMTs Julia Payne and Beth Mercer arrive in the 6500 
block of East Grant Street where law enforcement has requested 
a “checkout” of a person in custody. They see the patient is a 
disheveled man in his 30s with his hands cuffed behind his back. 
He is struggling with two police officers, cursing, thrashing about, 
and yelling, “Let me go!”

One of the officers, Lieutenant Avila, tells Julia and Beth that 
the patient’s supervisor called 911 when the patient became unruly 
at work. The patient, Brian Nelson, began work only a week ago 
and his supervisor knows little about him beyond the information 
from his employment application. Lieutenant Avila called for EMS 

because she couldn’t find an explanation for the patient’s sudden 
change in behavior, and she wants to have the patient checked 
out by EMS before transporting him to the detention center.

Problem-Solving Questions
1. What can Julia and Beth determine about the patient’s 

condition with the information they have so far?

2. What information do they need to determine the nature of 
the patient’s problem?

3. In what order should they collect this information?

Introduction
At its most basic level, the patient assessment process 
involves continually asking, “In what ways does this patient’s 
presentation differ from a healthy state of functioning?” To 
answer this question, an Advanced EMT must systematically 
and thoroughly collect relevant information about the patient 
and the situation. He or she must then compare those find-
ings to what healthy functioning looks like.

An overview of what normal functioning looks like 
appears in Chapters 8 and 9. Pathophysiology was intro-
duced in Chapter 10. However, a great deal of study, class-
room time, lab practice, and clinical experience are still 
needed. Each will help you gain confidence in your abil-
ity to recognize the many variations of both normal and 
abnormal patient presentations.

This chapter offers an overview or “big picture” per-
spective of the patient assessment process. Subsequent 
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Anchoring
Anchoring is a pitfall that occurs when a piece of infor-
mation revealed early in the assessment process is seized 
upon and made to be more significant than it really 
is. It is essentially an error made by jumping to conclu-
sions. Imagine a patient tells you that she has a headache. 
Because she told you very early in the process that she is 
a diabetic, there is a tendency to anchor on that informa-
tion, attributing the headache to diabetes, perhaps assum-
ing that she is hypoglycemic. But what if diabetes is not 
the cause of the patient’s problems today? What if she is 
having a stroke or has some other cause of headache? Of 
course, you should consider the possibility that diabetes 
is involved, but you must not dismiss other causes of the 
problem.

Avoiding Pitfalls
There are literally dozens of pitfalls in both everyday 
thinking and in clinical reasoning, and those are but a few 
common examples. Reflect on your thinking processes for 
each call. Share your thought processes with your partner, 
a preceptor, or mentor. Get feedback on your patients’ out-
comes to determine if your thinking was accurate. Read 
case studies, review text material from time to time, and 
read journal articles. The more practice you get using 
information and solving problems, provided you get feed-
back on your accuracy, the better you become at solving 
problems.

Commission Bias
A particularly notable error in EMS is called commission 
bias. This means that EMS providers can sometimes have 
a hard time not initiating treatment. It is difficult to real-
ize that sometimes the less one does, the better. Provid-
ers often have a tendency to overtreat patients because 
it makes them feel better to do something for a patient. 
Remember, there must be a clear indication for any test or 
treatment that is provided to a patient. You must be able to 
defend everything you do on medical grounds.

Narcotic antagonists, such as naloxone, which is a 
drug that may be given by Advanced EMTs, provides a 
prime example of commission error. Naloxone is indicated 
for patients with suspected narcotic overdose who have 
respiratory depression. However, many EMS providers 
feel relatively helpless when faced with an unresponsive 
patient, and they give naloxone, even when respirations 
are not depressed or when the likelihood of narcotic over-
dose is remote, believing that doing anything is better than 
doing nothing.

Less likely, but also possible, is the opposite, an omis-
sion error. Omission error occurs when something should 
be done, but the provider hesitates to do it. It may be 
daunting to consider placing a mask over the face of a 
conscious patient in severe respiratory distress, and pro-
viders may hesitate to do it. However, it is the treatment 
the patient requires and you must not hesitate to intervene 
when it is needed.

Case Study Wrap-Up 
CLiniCAL-reASoning ProCeSS
Advanced EMTs Julia Payne and Beth Mercer are on the scene of 
a disheveled man in his 30s with his hands cuffed behind his back, 
struggling with two police officers. The patient is cursing, thrash-
ing about, and yelling, “Let me go!” The patient’s supervisor called 
911 when the patient, Brian Nelson, became unruly at work. His 
supervisor knows little about him beyond the information from his 
employment application.

The patient’s ability to speak without difficulty indicates to 
Julia and Beth that his airway is open, he is breathing, and he 
has adequate circulation. But the patient’s behavior indicates 
that he has an altered mental status. While the police officers 
and Brian’s supervisor are leaning toward thinking this is some 
sort of drug-induced or psychiatric problem, Beth and Julia 
know that a number of serious medical problems might account 
for the patient’s behavior.

Following their customary way of approaching similar calls, 
Beth talks with Brian’s supervisor to get as much information as 
she can, including an emergency contact number for Brian, so 
that she can contact Brian’s family. Meanwhile, Julia observes 
that Brian’s general appearance is pale and he is sweating 
profusely. As an Advanced EMT for four years, Julia has seen 

a number of similar cases where the cause of the patient’s 
behavior is hypoglycemia. She recognizes this pattern almost 
immediately.

She knows that there are other potential causes of the 
patient’s presentation, but she wants to check her suspicion 
about diabetes first, for a couple of reasons. First, it is a very 
likely explanation for the patient’s presentation. And if confirmed, 
it can easily be treated in the field. The patient’s age makes 
other problems, such as a cardiac event or pulmonary embo-
lism, less likely. Second, untreated hypoglycemia will progress, 
and the patient’s condition may worsen.

Julia asks Beth to find out from Brian’s wife if he has a his-
tory of diabetes or other medical problems. Julia then asks the 
police officers if they can help hold Brian still long enough for her 
to check his blood glucose level. Beth reports that the patient 
is a diabetic, and the blood glucose level of 40 mg/dL confirms 
that he is hypoglycemic. Meanwhile, Brian is still uncooperative, 
but he is becoming more confused and lethargic. With the assis-
tance of law enforcement officers, Julia and Beth place Brian on 
their stretcher and load him into the ambulance.

While Beth prepares to administer oxygen by nasal can-
nula, Julia starts an IV of normal saline in Brian’s left forearm 
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the need for an airway adjunct. If a modified jaw-thrust 
maneuver does not provide an adequate airway, use a 
head-tilt/chin-lift maneuver to establish an airway.

As mentioned earlier in the chapter, the trauma chin 
lift and triple airway maneuvers may be considered in 
patients in whom the head-tilt/chin-lift and modified jaw-
thrust maneuvers are ineffective.

Removing Foreign Bodies  
and Fluids from the Airway
Fluids and foreign bodies can obstruct the flow of air and 
must be removed before initiating positive pressure venti-
lation (PPV). Blood, vomit, secretions, broken teeth, food, 
gum, chewing tobacco, and other objects can completely 
or partially obstruct the airway. Patients with complete air-
way obstruction will not be able to move any air and may 
be severely hypoxic, unresponsive, and approaching or 
already in cardiac arrest by the time you arrive. Bystand-
ers may give a history consistent with foreign body airway 
obstruction, such as the patient suddenly choking dur-
ing a meal. Or you may not find the obstruction until you 
unsuccessfully attempt to ventilate the patient.

Patients with partial airway obstruction may have 
either adequate or inadequate air movement. A foreign 
body or fluids that require removal may cause airway 
obstruction, but obstruction also may be caused by edema. 
Obtaining a history of the event is critical in determining 
the course of action to take. Noisy breathing can indicate 
partial airway obstruction as air is forced through the nar-
rowed airway or through fluid in the airway. The harsh, 
crowing sound of stridor is an indication of upper airway 
obstruction, while localized wheezing in one lung indi-
cates an area of partial airway obstruction in a bronchus. 
Bubbling or gurgling noises indicate fluid in the airway.

4. Simultaneously lift the mandible, taking care not to 
put pressure on the soft tissue beneath the lower jaw 
because this can obstruct the airway.

Once a head-tilt/chin-lift maneuver has been accom-
plished, you must maintain the position to keep the airway 
open. Assess breathing and determine whether an airway 
adjunct and artificial ventilation are required.

Modified Jaw-Thrust Maneuver
The modified jaw-thrust maneuver is used to open the air-
way in patients with suspected spine injury because it causes 
less movement of the cervical spine than a head-tilt/chin-lift 
maneuver (Figure 16-18). However, it also may be somewhat 
less effective than a head-tilt/chin-lift maneuver in relieving 
airway obstruction. Do not assume that you have opened 
the airway with any manual maneuver. After employing the 
manual maneuver, you must confirm that the airway is open.

To perform the modified jaw-thrust maneuver, follow 
these steps:

1. Ensure that the patient is in a supine position and that 
precautions are taken to prevent lateral movement of 
the head and neck.

2. Place your fingers on the posterior angles on each side 
of the patient’s mandible, just below the ears.

3. Displace the mandible anteriorly without moving the 
head itself.

Again, you must maintain this position in order to 
keep the airway open. Assess breathing and consider 

Head and neck are kept
in neutral in-line position.

Mandible is moved
forward and up.

Figure 16-18 Modified jaw-thrust maneuver. (A) Procedure.  
(B) Two views.

(A)

(B)

geriatric care
It is often best to leave the patient’s dentures and dental 
appliances in place. However, remove them if they interfere 
with airway management and ventilation.

G

In the Field
You must clear the airway of debris and fluid before attempting 
ventilation. While it is true that the patient must be ventilated 
and oxygenated, forcing debris and fluid deeper into the airway 
will further impair oxygenation and ventilation.

Pediatric care
Never perform a blind finger sweep in a pediatric patient. You 
could push a foreign object deeper in the airway, worsening 
the  obstruction.

P
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not determined a cause of the patient’s condition from the 
rapid physical exam, vital signs, and available history, a 
complete head-to-toe exam performed en route to the hos-
pital may provide more information.

Secondary Assessment of Trauma Patients
The approach to the secondary assessment of a trauma 
patient depends on the severity of the patient’s condition. 
Judge severity based on the mechanism of injury and pri-
mary assessment findings.

Some EMS providers describe severity in terms of a 
critical versus a stable patient. However, only the terms 
critical and noncritical are used to categorize trauma 
patients for the purposes of directing the secondary assess-
ment. A critical adult patient meets one or more of the 
criteria for trauma triage to a specialized trauma center. 
Noncritical patients are those who have non–life-threat-
ening and non–limb-threatening isolated injuries, or who 
do not have a mechanism of injury anticipated to produce 
life- or limb-threatening injuries.

For a critical trauma patient, time is of the essence in 
stabilizing immediate life threats. It also is important to 
perform a rapid trauma exam while preparing the patient 
for transport (Figure 14-7). The purpose of such an assess-
ment is to check other vital areas of the body for indica-
tions of potentially life-threatening injuries.

You can remember the link between the primary 
assessment and secondary assessment by the mnemonic 
ABCDE. Check the airway, breathing, circulation, and dis-
ability as described for the primary assessment. The “E” 
indicates that you quickly expose (E) and check vital areas 
of the patient’s body. This is a quick head-to-toe exam 
meant to find any indications of significant injury, such 
as open wounds, bruises, and deformities. Once en route 
to the hospital, if the patient’s condition and the available 

Vital signs, medical history, and a more detailed physical 
exam must still be performed en route.

The order in which to perform each task depends on 
the nature and severity of the patient’s condition and the 
resources available. For example, in general, the history 
receives more emphasis than the physical exam for a medi-
cal patient. If there are plenty of EMS providers on scene 
and just one patient, providers could team up to perform 
two or more tasks at once (Figure 14-6). Or it may be best 
to wait until the patient is in the ambulance, away from 
bystanders, to ask history questions.

Secondary Assessment of Medical Patients
The secondary assessment of patients with medical com-
plaints depends on whether the patient is critical or 
noncritical. An unresponsive patient should always be 
considered critical. A responsive patient may be either crit-
ical or noncritical.

For a patient who is responsive (that is, a patient 
who is alert and can answer your questions), obtain the 
patient’s chief complaint if you have not already done 
so during the scene size-up or primary assessment. Start 
the secondary assessment by obtaining a medical history. 
Focus it on the patient’s chief complaint. Obtain baseline 
vital signs, and then focus your physical exam on those 
aspects that can give you relevant information about the 
patient’s condition. This is called a focused physical exam.

For an unresponsive medical patient (one who is not 
alert and who cannot answer your questions), perform a 
rapid physical exam to detect any serious problems that 
were not found in the primary assessment. Baseline vital 
signs give you more information about the severity of the 
patient’s condition. They also provide a point of reference 
that allows you to detect trends in the patient’s vital signs. 
Meanwhile, another EMS provider can question family, 
friends, and/or bystanders to get as much information 
about the patient and the event as possible. If you have 

Figure 14-6 With teamwork, many components of the patient 
assessment process can proceed simultaneously.

Figure 14-7 For critical trauma patients, a rapid trauma exam is 
performed before packaging and transporting the patient, and a 
detailed head-to-toe exam is deferred until you are en route to the 
hospital.
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approach to clinical problem solving at work. The 
hypothetico–deductive process of problem solving is 
structured, formal, and deliberate. It is a process of sys-
tematically collecting information, forming several 
hypotheses, and then collecting more information in an 
attempt to prove or disprove each hypothesis. It is a repet-
itive process of forming, refining, eliminating, and adding 
hypotheses until the most likely explanation or explana-
tions for the patient’s problem are all that remain. The 
narrowed-down list of the most likely problems is called 
differential diagnoses. The most likely of these is the prob-
lem upon which you base your specific treatment and is 
called your field impression or clinical impression.

The hypothetico–deductive method is a great way to 
learn critical thinking skills while discussing case studies 
or scenarios, but it requires the luxuries of time and infor-
mation that are not always available in the prehospital set-
ting. There is also ample evidence that this is not the most 
likely approach used by experts to solve problems.

Pattern Recognition
Experts often use a problem-solving process called pattern 
recognition. The expert immediately recognizes problems 
based on their similarity to previously encountered prob-
lems. To develop and store these patterns (called illness 
scripts) in long-term memory, you must have a substantial 
amount of experience. Without experience with a variety of 
patient presentations and feedback to check the accuracy 
of your impressions, your illness scripts may be inaccurate 
or insufficient to serve you (or your patients) well. Those 
immediate impressions are based on typical experiences. 
The narrower your range of experience, the more likely 
you will lack a script that matches a given patient’s presen-
tation. The usefulness of pattern recognition is developed 
with experience and feedback over time. This method of 
problem solving can be quite useful. When a problem is 
accurately identified, the associated script also contains 
other information about the problem, such as what treat-
ment is indicated. Pattern recognition can be prone to what 
is called premature diagnostic closure, meaning that there 
is inadequate consideration given to other possibilities. 
Whenever a pattern is recognized, you must still search for 
information that can both corroborate and refute the initial 
impression.

physiology, pathophysiology, pharmacology, and other 
information you will learn in your training program. 
Accurate and efficient problem solving is also a function of 
your learned methods for solving problems. Like all skills, 
problem-solving ability is improved with practice. Con-
sciously thinking about your approach to clinical problems 
and getting feedback from your instructors will help you 
develop problem-solving skills. You will be expected to 
“think about your thinking” as you proceed through your 
training program. Be sure to reflect on your performance 
in case studies, lab scenarios, and clinical experiences.

The Model of Clinical Problem Solving (Figure 14-8) 
represents the relationship among experience, knowledge 
base, and learned processes for clinical problem solving. 
There are many approaches to clinical problem solving, 
and many pitfalls, too. The goal of this section is to intro-
duce to you some concepts in problem solving.

The Hypothetico–Deductive 
Approach to Problem Solving
Much is made of the need for critical thinking skills in 
EMS. Indeed, it plays an important role. But there are other 
considerations as well. Usually, the term critical thinking 
refers to the hypothetico–deductive approach to solving 
problems, which is often held up as the ideal approach. 
However, it offers both advantages and disadvantages. 
At times, other approaches to problem solving can serve 
better.

If you have ever watched the television series House, 
you have seen a version of the hypothetico–deductive 

Knowledge base of facts and principles

Learned processes of problem solving

Patient assessment experience

Collecting information

Analyzing information

Field impression

Management

Figure 14-8 Model of Clinical Problem Solving. In clinical problem 
solving, there is a relationship among experience, knowledge base, 
and learned processes.

In the Field
EMS personnel cannot collect the type of information needed 
to prove or disprove hypotheses, or to rule in or rule out 
hypotheses. Instead, you must rank hypotheses in terms of 
what is more or less likely, and then act on the most likely 
hypothesis.
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1. Perform a scene size-up to determine scene safety, the na-
ture of the situation, the number of patients, and the need 
for additional resources.

Scan 14-1 General Approach to Patient Assessment

2. Perform a primary assessment for immediately life-
threatening problems with the airway, breathing, and 
circulation.

3. Correct immediate threats to life before proceeding with ad-
ditional assessment.

4. Make a decision about the patient’s priority for transport.

A patient whom you confirm to be unresponsive may be 
in cardiac arrest. If the patient is unresponsive and his 
breathing is absent or abnormal, the next step is to check 
quickly a carotid pulse. If you do not detect a pulse 
within 10 seconds, the patient is in cardiac arrest. You 
must immediately start chest compressions to circulate 
blood to his vital organs and attach him to an automatic 
external defibrillator.

If the patient is awake, responds to your voice or to a 
painful stimulus, or is unresponsive but breathing, assess 
the quality of his airway, breathing, and circulation by 

performing a systematic primary assessment to determine 
the patient’s level of distress.

Primary Assessment
During the primary assessment, you further develop 
your general impression of the nature and seriousness of 
the patient’s problem. You confirm the level of respon-
siveness, look for and correct any immediate threats 
to life, and establish the priorities for patient care and 
transport.
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widespread obstruction to airflow in the lower airway is 
bronchoconstriction at the level of the bronchioles. The 
decreased diameter of the bronchioles can result from 
inflammation, smooth muscle contraction (broncho-
spasm), or a combination of both. Obstruction to airflow 
occurs during both inspiration and expiration. However, 
because the bronchioles expand slightly on inspiration 
and because inspiration is an active process, the patient 
initially may have more obstruction to expiration than to 
inspiration. The result is that patients with bronchocon-
striction often have wheezing on expiration. As broncho-
constriction progresses, trapped, deoxygenated air in the 
alveoli prevents oxygenated air from reaching the respi-
ratory membrane.

Bronchoconstriction can be caused by a variety of 
problems. Asthma is a common problem in patients of 
all ages. Respiratory syncytial virus (RSV) and other viral 
infections can lead to severe lower airway obstruction in 
infants and small children, and the chronic obstructive 
pulmonary diseases (COPD), such as emphysema and 
chronic bronchitis, affect middle-age and older patients. 
Allergic reactions, toxic inhalation, and other respiratory 
diseases also cause bronchoconstriction. In addition to 

When a patient’s level of responsiveness is diminished, 
the muscles of the pharynx relax. In the supine patient, 
the tongue falls back, which obstructs the oropharynx and 
impedes airflow through the trachea. When the obstruction 
is partial, a snoring noise indicates turbulent airflow vibrat-
ing the soft tissues of the palate and pharynx  (Table 16-1). 
The airway may also be obstructed in the patient who devel-
ops a decreased level of responsiveness in a sitting position. 
When the neck flexes forward, the trachea can be obstructed. 
Partial and complete airway obstruction in patients with 
decreased responsiveness typically is easily relieved by 
manually positioning the head and neck.

Foreign bodies are also a cause of upper airway 
obstruction. Any matter that obstructs airflow can be 
involved. Sometimes, the reason EMS is requested is that 
a patient is choking on food or another object. A patient 
who is unresponsive because of a stroke, drug overdose, or 
trauma may vomit and the stomach contents may be aspi-
rated into the airway. Not only does this result in imme-
diate airway problems, but it also leads to subsequent 
pneumonitis and pneumonia. Trauma patients may have 
airway obstruction due to active bleeding, blood clots, or 
direct injury to airway structures. Patients who are choking 
on a solid object require maneuvers to clear the obstruc-
tion, while patients with fluids in the airway require suc-
tion to clear the airway.

The airway is of relatively small diameter and can eas-
ily be obstructed by edema. Causes of upper airway edema 
include trauma, burns, anaphylaxis, and infection. Patients 
with airway edema require advanced life support proce-
dures. When you encounter a patient with airway edema, 
request advanced life support response if available, or pre-
pare for transport without delay to the closest emergency 
facility capable of managing the airway problem.

Lower Airway Problems
The lower airway involves all structures below the 
glottic opening. By far the most common cause of 

Table 16-1  Abnormal Respiratory Sounds

Sound description Significance

Snoring Harsh, vibrating, rattling sound that may be soft or 
loud

Partial obstruction of the upper airway by the tongue

Gurgling Liquid, bubbling sound Fluid in the upper airway

Stridor Harsh inspiratory sound Partial upper airway obstruction; may indicate laryngeal 
edema, foreign body airway obstruction, or epiglottitis

Coughing Spasmodic forceful air expulsion that may sound “dry” 
or “wet”

Irritation of the respiratory mucosa from infection or 
irritants

Wheezing Whistling, musical sound of the lower airways, often 
heard on expiration but can be heard on inspiration

Narrowing of the bronchioles from edema or 
bronchoconstriction

Crackles (rales) Fine bubbling, crackling sounds heard in the lower 
airways

Fluid in the alveoli and lower airways

Rhonchi Coarse, liquid lower airway sound Secretions in the bronchi

Pediatric care
Epiglottitis is a bacterial infection that can obstruct the 
airway in children and in adults. Widespread vaccina-
tion against the causative bacteria has decreased its 
incidence in the pediatric population. Always ask about 
a child’s immunization against Haemophilus influenza B 
(Hib) when airway obstruction is suspected. The patient 
generally has a sore throat and fever. Drooling occurs be-
cause of the pain involved in swallowing. If the airway is 
jeopardized, the patient often presents in tripod position 
and exhibits stridor with inspiration. Do not attempt to in-
spect the airway or insert anything in the mouth when 
epiglottitis is suspected because additional inflammation 
can convert a partial airway obstruction to a complete air-
way obstruction.

P
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Review Questions
Multiple Choice

with an 18-gauge catheter and begins administering 25 grams 
of 50 percent dextrose by slow IV push. As Julia pushes in the 
last of the D50, Brian becomes more alert and says, “My sugar 
got low, didn’t it?”

“It sure did,” answers Julia. “We got 40 on our blood glu-
cose meter and we’ve given you some sugar through an IV. I’m 
glad you’re feeling better. What hospital do you want to go to, 
Brian?”

“Mercy, I guess, if I have to go.”

“Well, Brian, I think it is best if you go and get your blood 
sugar stabilized and see if adjustments should be made to your 
medications or diet. We’ll have you there in about 15 minutes. In 
the meantime, I’d like to ask you some questions and take your 
vital signs, if that’s okay.”

“Okay, I guess that’s best. Can you call my wife and let her 
know?”

“I will,” says Beth. “I just spoke to her a few minutes ago. I’ll 
let her know we’re on our way to Mercy.”

Chapter review

Chapter Summary
Now that you have an overview of the patient assessment 
and clinical decision-making processes, you have a frame-
work for learning the information in subsequent chapters. 
In practice, many components of assessment, treatment, 
and preparation for transportation must occur simulta-
neously. Knowing each component well and engaging in 
teamwork with good communication will help you with 
the required multitasking. With so much going on at once, 

you must remember your priorities. Always prioritize 
scene safety, airway management, management of ventila-
tion and oxygenation, and maintaining the patient’s circu-
lation. Developing your assessment and problem-solving 
skills takes background knowledge and experience. Take 
every opportunity you can to improve your knowledge 
base and to practice—and get feedback on—your patient 
assessment and decision-making skills.

1. The status of a patient’s airway should be checked  
in the:

a. scene size-up.

b. primary assessment.

c. secondary assessment.

d. baseline vital signs.

2. Which one of the following factors, on its own, should 
be considered in making a determination that a 
patient is critical?

a. Patient complains of severe pain in his fractured 
ankle.

b. Patient states he has vomited four times this 
morning.

c. Patient responds only to a painful stimulus, such 
as pinching his shoulder.

d. Patient tells you he has a history of diabetes.

3. You have performed a scene size-up and primary 
assessment, and you have determined that you 
have a critical trauma patient. Your next step should 
be to:

a. load the patient immediately for transport.

b. conduct a rapid trauma assessment.

c. get baseline vital signs.

d. find out the patient’s medical history.

4. For most medical patients, you will get the most use-
ful information, and will therefore emphasize, which 
one of the following components of the secondary 
assessment?

a. Medical history

b. Rapid medical assessment

c. Name of the patient’s personal physician

d. Blood glucose level
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5. Which one of the following best describes the process 
by which experts typically identify a patient’s problem?

a. Long, complicated chains of hypothetico–
deductive reasoning

b. Testing for every possible problem the patient 
could have

c. Assuming that each patient has the worst 
possible problem he could have, based on his 
signs and symptoms

d. Recognizing patterns of patient presentations 
made familiar through experience

Critical Thinking

6. Explain the purpose of obtaining baseline vital signs.

7. How is the mnemonic ABCD applied in the primary 
assessment?

8. For each of the following items, indicate when it is 
performed. Write “P” for the primary assessment, “S” 
for the secondary assessment, or “R” for reassessment. 

NOTE: Some items may be performed in more than 
one part of the patient assessment process.
Checking the airway ____________
Taking baseline vital signs ____________
Taking the patient’s history ____________
Assessing the effects of treatment ____________
Performing a focused physical examination __________

Additional Reading
Alexander, M. 2009. Reasoning Processes Used by Paramedics to Solve 

Clinical Problems. Diss., The George Washington University. Pub. 
No. 3389715. Washington, DC: GWU. http://pqdtopen.pro-
quest.com/doc/304881256.html?FMT=ABS

Kleinman, M. E., E. E. Brennan, Z. D. Goldberger, R. A. Swor, M. 
Terry, B. J. Bobrow, R. J. Gazmuri, A. H. Travers, and T. Rea. 2015. 

“Part 5: Adult Basic Life Support and Cardiopulmonary Resus-
citation Quality: 2015 American Heart Association Guidelines 
Update for Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care.” Circulation 132: S414-S435. doi:10.1161/
CIR.0000000000000259
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Chapter Review
Each chapter ends with a summary 
followed by chapter-specific multiple-
choice and critical-thinking questions. 
Use both to check your recall of con-
cepts and your ability to apply them. 
An answer key is included at the end 
of the book.
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Chapter 1 

Introduction to Advanced 
Emergency Medical 
Technician Practice

Content Area: Preparatory

Advanced EMT Education Standard: Applies fundamental knowledge of the EMS system, safety/well-being 
of the Advanced EMT, and medical/legal and ethical issues to the provision of emergency care.

	 1.1	 Define key terms introduced in this chapter.

	 1.2	 Describe the competencies, roles, 
responsibilities, and professional 
characteristics of the Advanced EMT.

	 1.3	 Describe the scope of practice of the 
Advanced EMT.

	 1.4	 Place the roles and responsibilities of the 
Advanced EMT in the larger contexts of 

	 Learning Objectives

After reading this chapter, you should be able to:
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emergency medical services (EMS), health 
care, and public health.

	 1.5	 Discuss key issues in the contemporary 
practice of the Advanced EMT, including 

professionalism, the focus on patient safety, 
research, and evidence-based practice.

Key Terms

Advanced Emergency Medical Technician  
(Advanced EMT), p. 6

advanced life support (ALS), p. 8

allied health care professionals, p. 8

clinical training, p. 8

community paramedicine (CP), p. 5

Emergency Medical Responder (EMR), p. 6

emergency medical services (EMS), p. 3

Emergency Medical Technician (EMT), p. 6

EMS provider, p. 3

evidence-based practice, p. 10

field training, p. 8

interfacility transportation, p. 4

mobile integrated healthcare (MIH), p. 5

Paramedic, p. 6

physician medical director, p. 8

prehospital, p. 5

profession, p. 4

protocols, p. 8

research, p. 10

responsibilities, p. 8

roles, p. 8

scope of practice, p. 7

self-directed learner, p. 12

standing orders, p. 8

Case Study
Advanced EMTs Jane McFadden and Kevin Breen are enjoy-
ing a few minutes of downtime at a city park, watching a soccer 
game, when their radios sound with a dispatch. “Ambulance 14, 
respond to 1025 West Bluff Street for difficulty breathing. That’s 
one-zero-two-five West Bluff Street for difficulty breathing. Coor-
dinates 400 north, 1025 west.” Kevin moves from his position at 
the front of the ambulance toward the driver’s seat, and pushes 
the “responding” status button on the front of the radio panel. 
Jane climbs into the passenger seat, fastens her seat belt, and 
readies a pair of vinyl gloves.

Three minutes later, as they park along the curb in front 
of the residence, Kevin pushes the “at scene” status button 
on the radio panel. This is a quiet, well-kept neighborhood, 
and the arrival of the ambulance has attracted the attention of 
some neighbors. Jane and Kevin deliberately scan the house, 

yard, and surrounding area. They notice nothing out of the 
ordinary that could pose a danger to them, so they walk up 
the steps and onto the porch. Before they can ring the bell, 
an anxious-looking woman in her late 30s opens the door. “I’m 
glad you’re here,” she says. “It’s my son, Justin. He’s wheez-
ing and his inhaler isn’t helping. He’s getting worse. This is the 
second asthma attack he’s had this week. He’s back here, in 
the kitchen.”

Problem-Solving Questions
1.	 How should Jane and Kevin proceed?

2.	 What are their overall goals in managing this situation?

3.	 What knowledge and skills do you think Jane and Kevin 
will be calling on?

Introduction
Students, welcome to the ranks of the Advanced Emergency 
Medical Technician (Advanced EMT)! Reading this chapter 
marks the beginning of an exciting journey in advancing 
your status as a health care provider. Taking this step gives 
you a greater array of career opportunities and settings in 

which to care for sick and injured patients. Advanced EMTs 
are a critical part of the emergency medical services (EMS). 
As an Advanced EMT, you will provide comfort, emergency 
medical care, and transportation for a variety of ill and 
injured patients. While carrying out your roles and responsi-
bilities as an EMS provider, you will provide a link between 
patients and the health care and public health systems.



4  Chapter 1 

The scope of knowledge and skills required of EMS pro-
viders has changed over time to reflect the diversity of situ-
ations in which EMS providers may find themselves. This 
chapter summarizes the contemporary practice of EMS, the 
roles of EMS providers, and the practice of Advanced EMTs.

The Contemporary EMS Profession
A profession is an occupation or vocation with particu-
lar characteristics, and it is defined by a specialized set of 
knowledge. In EMS, that knowledge is defined in docu-
ments published by the National Highway Traffic Safety 
Administration (NHTSA) of the U.S. Department of Trans-
portation (DOT), such as the National EMS Core Content, 
National EMS Scope of Practice, and National EMS Educa-
tion Standards. Professions are considered self-regulating. 
This means that a profession is directed and guided by 
people who are in the profession rather than by an exter-
nal group. Professions have codes of conduct or ethics. 
The EMT Oath (Figure 1-2) and the EMT Code of Ethics 

EMS and EMS Providers
Advanced EMTs are one of the four nationally recognized 
levels of health care providers who work in EMS systems. 
EMS systems were developed to provide essential life-
saving care and emergency transportation to critically ill 
and injured patients. Initially, training focused on treat-
ing patients who were injured in motor vehicle crashes 
(MVCs) and those in cardiac arrest. But over time, the 
larger health care system and the public have come to rely 
on EMS in a variety of situations.

EMS providers respond to patients with an assortment 
of injuries and illnesses in emergency situations. EMS pro-
viders also routinely provide interfacility transportation 
for patients with chronic and acute illness. In addition to 
these roles, EMS providers engage in community health 
education and promotion efforts, respond to disasters, and 
work in a variety of settings. Those settings include emer-
gency departments, fire departments, industrial settings, 
and even movie sets (Figure 1-1).

Figure 1-1  Advanced EMTs work in a variety of settings.

The EMT Oath

Be it pledged as an Emergency Medical Technician, I will honor the physical and judicial laws of God and man. I will follow
that regimen which, according to my ability and judgment, I consider for the benefit of patients and abstain from whatever 
is deleterious and mischievous, nor shall I suggest any such counsel. Into whatever homes I enter, I will go into them for 
the benefit of only the sick and injured, never revealing what I see or hear in the lives of men unless required by law. 

I shall also share my medical knowledge with those who may benefit from what I have learned. I will serve unselfishly and
continuously in order to help make a better world for all mankind. 

While I continue to keep this oath unviolated, may it be granted to me to enjoy life, and the practice of the art, respected 
by all men, in all times. Should I trespass or violate this oath, may the reverse be my lot. 

So help me God.

________________________________________

Written by Charles B. Gillespie, MD
Adopted by the National Association of Emergency Medical Technicians, 1978.

Figure 1-2  The EMT Oath.

(Reprinted with permission of National Association of Emergency Medical Technicians)
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The EMT Code of Ethics

Professional status as an Emergency Medical Technician and Emergency Medical Technician-Paramedic is maintained 
and enriched by the willingness of the individual practitioner to accept and fulfill obligations to society, other medical 
professionals, and the profession of Emergency Medical Technician. As an Emergency Medical Technician-Paramedic, 
I solemnly pledge myself to the following code of professional ethics: 

A fundamental responsibility of the Emergency Medical Technician is to conserve life, to alleviate suffering, to promote 
health, to do no harm, and to encourage the quality and equal availability of emergency medical care. 

The Emergency Medical Technician provides services based on human need, with respect for human dignity, unrestricted 
by consideration of nationality, race, creed, color, or status.  

The Emergency Medical Technician does not use professional knowledge and skills in any enterprise detrimental to the 
public well being. 

The Emergency Medical Technician respects and holds in confidence all information of a confidential nature obtained in 
the course of professional work unless required by law to divulge such information. 

The Emergency Medical Technician, as a citizen, understands and upholds the law and performs the duties of citizenship;
as a professional, the Emergency Medical Technician has the never-ending responsibility to work with concerned citizens 
and other health care professionals in promoting a high standard of emergency medical care to all people. 

The Emergency Medical Technician shall maintain professional competence and demonstrate concern for the competence
of other members of the Emergency Medical Services health care team. 

An Emergency Medical Technician assumes responsibility in defining and upholding standards of professional practice and 
education.  

The Emergency Medical Technician assumes responsibility for individual professional actions and judgment, both in 
dependent and independent emergency functions, and knows and upholds the laws which affect the practice of the 
Emergency Medical Technician.

An Emergency Medical Technician has the responsibility to be aware of and participate in matters of legislation affecting 
the Emergency Medical Service System. 

The Emergency Medical Technician, or groups of Emergency Medical Technicians, who advertise professional service, do 
so in conformity with the dignity of the profession. 

The Emergency Medical Technician has an obligation to protect the public by not delegating to a person less qualified, any
service which requires the professional competence of an Emergency Medical Technician. 

The Emergency Medical Technician will work harmoniously with and sustain confidence in Emergency Medical Technician 
associates, the nurses, the physicians, and other members of the Emergency Medical Services health care team. 

The Emergency Medical Technician refuses to participate in unethical procedures, and assumes the responsibility to 
expose incompetence or unethical conduct of others to the appropriate authority in a proper and professional manner. 

________________________________________

Written by: Charles B. Gillespie, MD
Adopted by the National Association of Emergency Medical Technicians, 1978.

Figure 1-3  The EMT Code of Ethics.

(Reprinted with permission of National Association of Emergency Medical Technicians)

(Figure 1-3) describe the professional conduct expected of 
EMS personnel. Finally, professionals are more motivated 
by the desire to provide service than the desire to achieve 
a high income.

The self-regulating characteristic of EMS also means 
that EMS providers have a professional obligation to be 
aware of the current issues in the profession. EMS provid-
ers must be aware of the activities and agendas of the major 
state and national professional agencies and organizations 
in EMS (Table 1-1). Those desiring leadership positions in 
EMS must take an active role in those organizations.

EMS providers constitute a link for patients between 
the prehospital setting and the hospital, and are an impor-
tant part of the health care team. The roles of EMS provid-
ers in public health are still emerging, with the potential 
for EMS providers to have a significant impact. The EMS 
Agenda for the Future (NHTSA, 1996) envisions EMS pro-
viders as playing important roles in health assessment, 
health education, and health services (Figure 1-4). One 
way in which EMS is beginning to achieve that vision is 
through mobile integrated healthcare (MIH) and commu-
nity paramedicine (CP).
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national- or state-level definitions of provider levels. For 
example, EMRs may be called first responders, EMTs may 
be called EMT-Basics, Advanced EMTs may be called EMT-
Intermediates, and paramedics may be called Emergency 
Medical Technician-Paramedics (EMT-Ps). With time, it is 
anticipated that there will be greater uniformity in EMS 
titles across the United States.

Emergency Medical Responder
Emergency Medical Responders (EMRs) are trained in 
very basic skills. They use minimal equipment to provide 
immediately lifesaving care to critically ill and injured 
patients while awaiting the arrival of more highly trained 
EMS personnel. EMRs also provide basic first-aid mea-
sures to less critically ill and injured patients. The basic 
nature of EMR training makes it possible for rural com-
munities to train EMRs who can arrive quickly at the 
scene of an injury or illness to provide care while awaiting 
an ambulance.

EMR training can be completed in 48 to 60 hours. 
The training is ideal for those who do not want to make 
a career of EMS but who want to provide a critical ser-
vice to their communities. Industrial workers may obtain 
EMR training so they can assist injured coworkers while 
awaiting help. Law enforcement officers, who are often 

MIH and CP are emerging concepts in EMS that 
have been endorsed by key national EMS and emergency 
physician groups. The intent of MIH is to be fully inte-
grated into the existing health care system, filling gaps 
in services in a way that meets local community health 
needs. MIH goals are consistent with Triple Aim, the 
Institute for Healthcare Improvement (IHI) philosophy 
of improving patient health care experiences, improving 
population health, and reducing the cost of health care 
(IHI, 2015). Initiatives include chronic disease manage-
ment, preventive care, follow-up after hospital discharge, 
and referral to appropriate resources. For example, EMS 
providers may receive additional training to follow up 
with pediatric asthma patients, with the goal of reducing 
readmission to the hospital. Although MIH programs are 
not yet widespread, you should anticipate it becoming a 
growing trend.

EMS Provider Levels
The four nationally recognized levels of EMS providers 
are Emergency Medical Responder (EMR), Emergency 
Medical Technician (EMT), Advanced Emergency Medi-
cal Technician (Advanced EMT), and Paramedic. Other 
titles may still exist in some areas as legacies from earlier 

Table 1-1  National EMS Agencies and Professional Organizations

Organization Purpose Website

National Association of Emergency Medical 
Technicians

Represents and serves all EMS practitioners through quality education, 
membership, and national advocacy

www.naemt.org

National Registry of Emergency Medical 
Technicians

Provides assurance through testing and recertification processes that EMS 
personnel are competent

www.nremt.org

National Association of State EMS Officials Provides support in developing EMS policy and oversight and provides vision, 
leadership, and resources in the development and improvement of state, regional, 
and local EMS and emergency care systems

www.nasemsd.org

National Association of EMS Physicians Provides leadership and fosters excellence in prehospital emergency medical 
services

www.naemsp.org

National Highway Traffic Safety Administration, 
Emergency Medical Services

Provides background and updates on federal EMS initiatives and programs by  
way of its website

www.ems.gov

The Vision

Emergency medical services (EMS) of the future will be community-based health management 
that is fully integrated with the overall health care system. It will have the ability to identify and 
modify illness and injury risks, provide acute illness and injury care and follow-up, and contribute 
to treatment of chronic conditions and community health monitoring. This new entity will be 
developed from redistribution of existing health care resources and will be integrated with other 
health care providers and public health and public safety agencies. It will improve community 
health and result in more appropriate use of acute health care resources. EMS will remain the 
public’s emergency medical safety net. 

Figure 1-4  EMS is developing and growing to include additional components of health care and public health.

(From National Highway Traffic Safety Administration, 1996. EMS Agenda for the Future, p. iii)

http://www.naemt.org
http://www.nremt.org
http://www.nasemsd.org
http://www.naemsp.org
http://www.ems.gov
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EMTs who interact with EMRs must know the scope 
of practice of EMRs. (See Table 1-2 for EMS providers’ 
scopes of practice.)

Emergency Medical Technicians
Emergency Medical Technicians (EMTs) provide emer-
gency medical care and transportation to the ill and 
injured, using the basic equipment supplied on an ambu-
lance. EMTs play a variety of roles in EMS systems. Some 
EMTs act in a first-response capacity, arriving at the scene 
prior to more highly trained EMS personnel to provide 
immediately lifesaving care. Many EMTs provide the pri-
mary transporting EMS service in a community. Other 

the first to arrive on the scene of injured patients, also 
may be EMRs.

EMRs can perform simple assessments to identify 
and manage life threats. They use basic airway manage-
ment and ventilation skills, cardiopulmonary resuscita-
tion (CPR), automatic external defibrillators (AEDs), and 
simple methods to control bleeding. EMRs are trained 
to recognize injuries that require immobilization and 
other conditions that can be treated in the EMR scope 
of practice. For example, EMRs can provide initial care 
for patients who have a foreign substance in the eye, and 
they can treat themselves or peers for nerve agent poi-
soning, using an antidote auto-injection kit. Advanced 

Table 1-2  EMS Provider Descriptions and Scopes of Practice

Provider Level Description Minimum Psychomotor Skills

Emergency Medical  
Responder (EMR)

Provides simple, noninvasive treatments to 
reduce morbidity and mortality from illness 
and injury while awaiting arrival of more 
highly trained personnel

Use of simple airway devices designed for placement in the oropharynx

Positive pressure ventilation (bag-valve mask)

Upper airway suctioning

Oxygen administration

Self- or peer-administration of nerve agent antidote kit

Automatic external defibrillation

Manual stabilization of suspected spinal and musculoskeletal injuries

Bleeding control

Emergency moves

Emergency Medical  
Technician (EMT)

Provides basic, noninvasive interventions 
at the scene and during transportation of 
patients to the hospital

All EMR skills

Nasopharyngeal airways

Manually triggered and automatic transport ventilators

Assisting patients in taking their own medications

Oral glucose for hypoglycemia

Aspirin for chest pain

Pneumatic antishock garment for fracture stabilization

Advanced Emergency  
Medical Technician  
(Advanced EMT)

Provides basic and limited advanced skills 
focused on the acute management and 
transportation of critical and emergent 
patients

Functions at an emergency scene, en 
route from an emergency scene to a 
health care facility, between health care 
facilities, or in other health care settings

All EMT skills

Airways not intended to be placed in the trachea

Tracheobronchial suctioning of an already intubated patient

Peripheral IVs and administration of nonmedicated IV fluids

Intraosseous access in pediatric patients

Sublingual nitroglycerin for chest pain

Subcutaneous or intramuscular epinephrine for anaphylaxis

Glucagon and 50 percent dextrose for hypoglycemia

Inhaled bronchodilators for wheezing

Narcotic antagonist for suspected narcotic overdose

Nitrous oxide for pain relief

Paramedic Provides basic and advanced skills for 
acute management and transportation of 
a broad range of patients

Functions at an emergency scene, en 
route from an emergency scene to a 
health care facility, between health care 
facilities, or in other health care settings

All Advanced EMT skills

Endotracheal intubation

Percutaneous cricothyrotomy

Decompression of the pleural space

Intraosseous infusion in adults

Administration of various approved medications by a variety of routes

Maintenance of blood or blood product infusions

Synchronized cardioversion, transcutaneous pacing, and manual defibrillation

Source: Data from NHTSA (National Highway Traffic Safety Administration). 2006. National EMS Scope of Practice Model. Washington, DC: Author.
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Paramedics
Paramedics are allied health care professionals who pro-
vide complex assessments and interventions for critical and 
emergent patients. Paramedic education prepares them to 
integrate EMS operational knowledge with complex under-
standing of anatomy, physiology, pathophysiology, and treat-
ment modalities. This knowledge prepares them to assess and 
manage patients who have a variety of illnesses and injuries.

Because of the depth and breadth of knowledge and 
skill expected of paramedics, their education programs are 
often based in institutions of higher education. The Com-
mission on Accreditation of EMS Programs (CoAEMSP) 
is responsible for reviewing programs and then making a 
recommendation to the Commission on Accreditation of 
Allied Health Education Programs (CAAHEP) to either 
grant or decline accreditation to the program. Program 
accreditation is granted by CAAHEP. Students should 
apply only to paramedic programs that are accredited.

The core portion of paramedic programs ranges from 
about 1,000 to 1,500 hours beyond the EMT level. Many 
institutions offer associate’s degrees for paramedics. Sev-
eral offer bachelor’s degree programs in EMS that include 
paramedic training. The commitment of time and money 
required to complete paramedic training means that para-
medics are not available in all communities.

Although they are not nationally recognized as a sepa-
rate provider level, the Critical Care Paramedic (CCP) and 
the Flight Paramedic (FP) have additional training. Rec-
ognition and regulations for CCPs and FPs vary by state 
(IAFCCP, 2015).

Advanced EMT Roles 
and Responsibilities
An Advanced EMT’s authorization to practice is based on 
state legislation, employer policies and procedures, and the 
guidance provided by a physician medical director. Each state 
has legislation that defines the scope of practice of licensed 
EMS personnel. Your specific scope of practice as an Advanced 
EMT is available through your state EMS office. Protocols and 
standing orders for your EMS service are available through 
your employer. You must practice only within the boundaries 
specified by your state scope of practice and your EMS service 
medical director, policies, and procedures. However, there are 
roles and responsibilities that define Advanced EMT prac-
tice, regardless of the specific patient care skills or employer 
procedures used to carry out these roles and responsibilities.

Emergency Vehicle Readiness 
and Operations
Before patient care can begin, you and other EMS providers 
must reach the scene of the emergency safely. This means 

EMTs work for ambulance services that primarily perform 
interfacility transports. The EMT may work with a partner 
at the same level, or he or she may work with an Advanced 
EMT or paramedic partner.

EMTs are trained to assess patients, gather a basic 
history to identify complaints and symptoms, perform a 
physical examination to identify signs of illness or injury, 
and monitor patients for changes in their conditions. Like 
EMRs, EMTs may work in industry or public safety agen-
cies. Some EMTs work in hospital emergency departments 
and urgent care centers where they use their skills to assist 
nursing and medical staff.

In addition to all of the knowledge and skills of the 
EMR, EMTs are expected to be able to identify a wider 
range of patient conditions and can administer or assist a 
patient in self-administering some basic emergency medi-
cines. These wider scopes of knowledge and practice are 
reflected in a longer course length of 150 to 190 hours. In 
addition to classroom and skills laboratory components, 
EMT courses are expected to include hospital emergency 
department and ambulance experience as part of the edu-
cational program.

Advanced EMTs
Your training to be an Advanced EMT will include all of 
the knowledge and skills of EMRs and EMTs. You will gain 
a greater breadth and depth of understanding of many of 
the topics introduced at lower levels of training, and you 
will be able to provide a limited number of advanced 
life support (ALS) interventions. These interventions 
are primarily geared toward meeting the needs of 
critically ill patients who have problems with the airway, 
breathing, and circulation. Like all EMS providers, you 
must act within the scope of practice approved by your 
state and your EMS service physician medical director. 
Understanding Advanced EMT authorization to practice 
is crucial. (Authorization to practice will be discussed in 
detail in Chapters 2 and 4.)

Advanced EMTs may be the highest level providers 
available in some communities, or they may work in con-
junction with paramedics. They may work for ambulance 
services, fire departments, volunteer public safety agen-
cies, hospital emergency departments or urgent care clin-
ics, and industrial or other settings.

Prior EMS training is not a prerequisite for EMRs and 
EMTs. However, Advanced EMT students either must 
have completed EMT training or it must be incorporated 
into their program. Advanced EMT training requires 
approximately 150 to 250 hours beyond the time required 
to complete EMT training. Training includes classroom 
and laboratory education plus clinical training and field 
training. By the time you complete Advanced EMT train-
ing, you will have completed between 300 and 440 hours 
of education as a health care provider.
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to your patient. Errors by medical personnel account for 
between 44,000 and 98,000 patient deaths annually. Tens 
of thousands of additional patients are harmed by medical 
errors each year. The costs associated with medical errors 
are between $17 billion and $29 billion annually (IOM, 
1999). Decreases in the incidence of key safety indicators 
targeted for improvement suggest that attention to the 
causes of errors can improve patient safety but that rates of 
harm remain high (AHRQ, 2015).

Many medical errors occur in the administration 
of medications, which points to the importance of the 
Advanced EMT’s adherence to safe medication admin-
istration practices. Patients can be harmed in ambulance 
collisions as well. They can be dropped or improperly 
handled during lifting and moving. They may be assessed 
or managed improperly (O’Connor, et al. 2002) (Table 1-3).  
Harm can also come to patients when there is a miscom-
munication about a patient’s condition and treatment. 
This text places great emphasis on the knowledge, skills,  
and attitudes required for safe Advanced EMT practice 
(Table 1-4).

You must be aware of the safety of the public while 
operating an emergency vehicle and the safety of others at 
the scene of an emergency. Family members and bystand-
ers who are distraught or distracted by the emergency 
may not be aware of any nearby danger. You must provide 
direction in order to keep them out of harm’s way.

that your emergency vehicle must be in good mechanical 
repair, its warning devices must be working properly, and 
it must be driven safely for the sake of the EMS crew and 
the public. If your vehicle is not properly maintained and 
does not start or breaks down on the way to the scene, you 
cannot provide emergency care for the patient. Similarly, if 
you are involved in a vehicle collision, you will not reach 
the scene. If you and your crew are injured in a collision, 
additional emergency medical resources will be needed to 
care for both the original patient and you. Your training as 
an Advanced EMT includes basic instruction in ambulance 
operations. Your state and employer will likely have addi-
tional specific requirements for emergency vehicle opera-
tions training (Figure 1-5).

In addition to performing a daily maintenance check 
on your vehicle, you will also be responsible for having 
an adequate amount of required equipment and supplies. 
Once you arrive at the scene, the equipment and supplies 
you need to assess, treat, lift, and move your patient must 
be available in the proper quantities and sizes, be in good 
repair, and be organized so you can locate them easily.

Safety
EMS providers have substantial responsibility for their 
own safety, and the safety of coworkers, patients, and 
others. Your safety and that of your coworkers includes 
many factors. You must drive safely and avoid dangers 
at the scene. Such dangers include highway traffic, leak-
ing chemicals, downed power lines, and violent patients 
and bystanders. You must also avoid exposure to com-
municable diseases by using Standard Precautions (see 
Chapter 3), including appropriate personal protective 
equipment (PPE).

Patient safety involves many considerations. The same 
scene hazards that pose a threat to you also pose a threat 

Figure 1-5  Advanced EMT responsibilities include making sure 
equipment and the emergency vehicle are prepared to respond to 
emergency calls.

Table 1-3  Select EMS Tasks with High Risk for Errors 
and Patient Injury

•	 Transferring care from one provider to another at the scene or at the 
hospital

•	 Communicating, either in writing or verbally

•	 Identifying and using medications

•	 Assessing and managing the airway

•	 Lifting and moving patients

•	 Responding and transporting by ambulance

•	 Assessing the need for and taking spinal precautions

Source: O’Connor, R. E., C. M. Slovis, R. C. Hunt, R. G. Pirallo, and M. R. Sayre. 2002. 
“Eliminating Errors in Emergency Medical Services: Realities and Recommendations.” 
Prehospital Emergency Medicine 6, no. 1: 107–13.

Table 1-4  Ways to Minimize the Risk of Mistakes and 
Patient Injury

•	 Maintain current knowledge and competence in skills.

•	 Make the environment as conducive as possible to quality care 
(maximize space and light, minimize distractions).

•	 Have a clear understanding of protocols.

•	 Organize drugs to minimize mistakes.

•	 Reflect on actions and question assumptions.

•	 Obtain feedback on performance.

•	 Ask for help when needed (contact medical direction, consult with 
your partner).

Source: O’Connor, R. E., C. M. Slovis, R. C. Hunt, R. G. Pirallo, and M. R. Sayre. 2002. 
“Eliminating Errors in Emergency Medical Services: Realities and Recommendations.” 
Prehospital Emergency Medicine 6, no. 1: 107–13.




