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ABOUT THIS COURSE

People need to know what to do in an emergency before medical help arrives. It is, after all, trained lay responders
such as yourself who are most likely to be on the scene of an emergency first. This course will prepare you to make
appropriate decisions regarding first aid care, and equip you to act on your decisions, whether at home, at your
workplace or in the community.

The first critical step in any emergency depends on the presence of someone who is willing to act and take
appropriate action. After completing this course, you should be able to:

B Recognize when an emergency has occurred. B Give care for an injury or sudden illness
) until emergency medical services (EMS)
B Follow the emergency action steps: personnel arrive.

CHECK—CALL—CARE.

How You Will Learn

Course content is presented in various ways. The textbook, which will be assigned reading, contains the
information that will be discussed in class, as well as visual support to illustrate the key skills and concepts
you will be learning. In addition, you will view videos demonstrating how to correctly perform specific skills in
preparation for skill practice sessions. Participating in all class activities will increase your confidence in your
ability to respond to a variety of emergencies.

The course design allows you to frequently evaluate your progress in terms of skills competency, knowledge
and decision making. Certain chapters in the textbook include directions for skill practice sessions that

are designed to help you learn specific first aid skills. Some of the practice sessions require practice on a
manikin. Others give you the opportunity to practice with another person. This will give you a sense of what
it would be like to care for a real person in an emergency situation and help reduce any concerns or fears
you may have about giving care. Your ability to perform specific skills competently will be checked by your
instructor during the practice sessions.

Your ability to make appropriate decisions when faced with an emergency will be enhanced as you
participate in the class activities. Periodically, you will be given situations in the form of scenarios that
provide you the opportunity to apply the knowledge and skills you have learned. These scenarios also
provide an opportunity to discuss with your instructor the many different situations that you may encounter
in any emergency.

Requirements for American Red Cross
Certification

By taking this course, you will be eligible for American Red Cross certification in Responding to Emergencies:
Comprehensive First Aid/CPR/AED.

Red Cross certification means that on a particular date an instructor verified that a participant demonstrated
competency in all required skills taught in the course. Competency is defined as being able to demonstrate
correct decision making, sequence care steps properly, and proficiently complete all required skills without any
coaching or assistance from the instructor or another participant.

Responding to Emergencies | X | About This Course



To obtain certification, you must:

B Attend and participate in all class sessions.

O Note: If a participant must miss a session, the instructor should assign the appropriate make-up work
to cover the course material missed during the participant’s absence.

B Participate in all skill sessions.
B Demonstrate competency in all required skills and scenarios.
B Pass each section of the written exam with a score of 80 percent or better.

If this course is taught at a college or university, there may be additional academic requirements, such
as graded quizzes and other assignments, in order to pass this course. Your instructor will explain these

requirements to you.

How to Use This Textbook

This textbook has been designed to facilitate your learning and understanding of the knowledge and skills
required to effectively respond to emergency situations. The following pages graphically point out the features
of this textbook so that you may use them to your best advantage.

POISONING

Learn and Respond » 0 g e e
e | g et rd

Every chapter opens with a brief scenario ¢
that presents an event involving some
aspect of the chapter content. The scenario
in Learn and Respond will be used to
answer the application questions at the end
of the chapter, entitled Ready to Respond?
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Objectives »

At the beginning of each chapter is a bulleted list
of objectives. Each item describes something you
should know or be able to do after reading the
chapter and participating in class activities. Read
this list carefully, and refer back to it as you read
the chapter. These objectives form the basis
for the testing and assessment that will
determine your mastery of the material.

Key Terms »

A list of key terms with their definitions also
appears at the beginning of each chapter.
You need to know these key terms and their
meanings to understand the material in the
chapters. These key terms are printed in
boldface italics the first time they are
explained in the chapter and also appear,
defined, in the Glossary, located in the back of
the textbook. Additional glossary terms appear
in boldface within the chapter content.

| Study Questions
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|
| Matc

\ External bleedin Press ndage Arteries g. Tourniquet “
e e
‘\ a ral bleeding ©. Pressure bandags

b. Direct pressure d. Internal bleeding f. Veins
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| bleeding |
on the wound to control
| Using your gloved hand to apply Pressure

und ‘
| Bleeding that can be seen coming from a wol

¢ |
llary inside the body
an artery, vein or capi
| The escape of blood from
| —
mo
| A tight band placed around an & |
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to the hear
“ Blood vessels that carry blood from all parts of the body
o0d vessels
| —

|
s
for distribution to the c@ ‘
| Vessels that transport blood to the capillaries

+ log to constrict blood vessels i order to stop blood flow to
9 trict blood Ve |

A e applied sn maintain pre: n the wound to con |
to control bleeding ‘

‘ y o maintain pressure on the wou d to
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|

|

n: toms of severe, life-threate! ing external bleeding. |
oms of severe, life: teni tert

“ 2. List two signs and sym “
| |

3. Describe how to control sever fe-threatening external bleeding. |
‘ life teni

o control severe, |

“ . Describe |
|
|

4. List five signs and symptoms of severe internal bleeding
| 4 Listfiv igns and symp! “
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a curve ball, he
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ng baseball
| The usual Saturday mormning’ I
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| struck immediately becomes re an
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is has?

i ou suspect Chris |
| 5. what type of bleeding do ¥ |
|
| For question 6, -

ir arm. The chil
| 6. A child has a deep cut on their ar |
| o d. Apply pressure
‘ . Apply a hemostatic ¢ Place a.cold popl s
| a Have someone Applya e P e |
| o oo e wound P fected am. |

w

\ {he designated the |
emergency number

|
sircle the letter of the correct answer.

u |
d's face is moist and very pale- What would yo ‘

Answers are listed in the Appendix.

| Bleeding
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d
ly fluids, secretions and excretions (except
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4 Study Questions

At the end of each chapter is a series of study
questions designed to test your retention and
understanding of the chapter content and key
terms. Completing these questions will help
you determine how well you understand the
material and also help you prepare for the final
written exam. The answers to Study Questions
are located in the Appendix of this textbook.
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I C /DY TO RESPOND?
‘

to
ario, an you have learned to respond
1 the opening scenario,

d use what
|

|
|

Think back to Mr. Getz i
these questions

s have led to Mr. Getzs collapse?

Could atherosclerosi o
perienced chest pain, how might stop

be suffering cardiac arrest?

) ping and resting have prevented his o

2. If Mr. Getz had e

1z may
3. Why is it important 1o know whether Mr. Getz may

his life?
cardiac arrest, why will CPR alone not sustain
is in

4. 1 Mr. Getz

What If...? »

This feature appears throughout each chapter

and offers answers to some of the questions that
participants may have as they learn about how to react
in an emergency, especially regarding unexpected
situations that may arise as you give care and
information on how to deal with them.

| The EMS System
|

Services Dispatcher

dical nen |

| Emergency Me ical dispatchers (EMDS), vork |
e emergency me s the call and y deterr "‘(' |

EMS cal takers e v I services |
mergency medica ST ehospital |

rgency medical

Emergency Medical Responder

The firstof four nat
responder (E
pec

Emergency Medical Technician
technicians (EMTS) 2
50 hours of training. EM
« on stabilizing

tlevel
rom the
jent for transport

Emergency medical

Advanced Emergency Medical Technician

icians (AEMTS) rc
ergency medical technicians (AE(L

ster

ed em¢

way procedures. This leve
slled EMT-Intermediate.

Paramedic

Pparamedics have more

Smart Moves
Prevention Boxes M

Applicable chapters include a boxed feature that
outlines recommended preventive measures to avoid
the injuries and/or illnesses discussed in the chapter.
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<4 Ready to Respond?

This feature includes application questions to
challenge you to apply the information you have
learned in the chapter and build a solution. The
guestions are based on the Learn and Respond
scenario that appears at the beginning of the
chapter. Answers to these questions can be found
in the Appendix of this textbook.

Particularly
Making su

sternal (breastbone) fractures cap be

ment can minimiz
inimize this risk, I
! ou d
while compressing the ches /eassycss' N
:fmb;/ that the potential benefits of
& broken ib, which in most cases is ot

| What i .
[ W '/';t';,'," D/wng CPR lose count of the ,
| an the recommended 30 compres
|
|
|
|
|

umber of chest com,

ressions
sions? 1Pressions | am performing and do more

While 30 is
and 32 chest compression.
Rather, what js Important a
be between 100 ang 120
any interruptions,

the recommended amount, pey,
S in another cy.
re the chest co
compressions

28 chest compression: e cycle
ot amount St compressions n o

"ce is mg’ "9 10 hurt the person’s chances o survival !
g vival,

- p/e”asA /,atr!a d depth, which, for an adyl; should

e minute and at least 2 jnches deep, while m g
c ep, while minin

e mizin,

4 Sidebars

Feature articles called sidebars enhance the
information presented in the main body of the
textbook. They present historical and current
information and events that relate to the content
of the chapter.

SM
ART MOVES » PREVENTING FOOD PoisoNInNG

By fol

lean, Separate, Cook and e the likelihood of foodbome
eparate, Cook and Chil,yoy ¢
You can reduce the likelihoog

of foodbome

o arinate foods on the counter

18N 1o throw food oyt

Keep food safe: Checy
¥ od safe: Check your steps. bty A foodsater
wioodsaletygou/keep/bas
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Situations: Choking in an Adult or Child

Table 7-1. special
Special Si uation

<« Tables

is too large for you to wrap your Give chest thrusts instead of abdominal thrusts.

d to give abdominal thrusts- To give chest thrusts, position yourself behind the
person as you would for abdominal thrusts. Place

de of your fist against the centet of the

the thumb side o
porson's breastbone. Then cover YOut fist with your
e hand and pull straight back, gVing quick
o ward thrust into the person's chest
-

Give chest thrusts instead of abdominal thrusts.

The person
arms aroun

Tables are included in many chapters. They

s y

The person is obviously pregnant or known to
be pregnant.
The person is in a wheelchair. Give abdominal thrusts in the same Wa that
you would for a person who 1S standing. It may
b necessary to kneel behind the wheelchair. If
fostures of the wheelchair make i diffioult to give
4 abdominal thrusts, give chest thrusts instead-

You are alone and choking: Gall 9-1-1 or the designated emergency number
seing a landine or a GPS-enabled mobile phone-

Even i you are not able to speak, the 0Pen line wil

Causo the dispatcher to send help. Give yourself

Chdominal thrusts, using your hands, et &9 i you
thrusts to another person-

were giving abdominal

Ahtoratively, bend over and press Your abdomen
against any firm object, such s the back of a chair
o railing. Do not bend over anything with a sharp
adge or comer that might hurt You, and be careful
when leaning on a railing thatis elevated.
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E}(ill Sheet 8-2
sing a
g a Commercig| Tourniquet

Note: Always follow the manutacturer’s instructions whe applying a tourniquet,
s foll
fe
furer’s instruction;
lyi

1.

Place the tourni
2 inches above
tourniquet over

quet around the
the wound, Avoi
a joint.

limb, a
» approxi
d placing the‘mate'y

Skill Sheets »

2. Secure the toun

i i
the manufacturers g S in

r's instructions, Place according to

A .
N (: ;P:lzi;r:)?ecif ce'rtaln chapters, Skill Sheets
o give step-by-step directi
. . ctions
for perfo.rr.nlng specific skills. Learning
. specmc.skills that you will need to
give appro.prlate care for a person with
. an injury or sudden illness i
important part of this course. Photogsrelli)ﬁ;1
enhance each skill sheet.

3 T
ighten the t
ourni
flow of bright ,em'q“e‘ by twi

isti
d blood stops, ing the rod until the

4. Secu
re the il
rod in place using the cjj
clip or holde
r.

5. Note
and r
tourniquet ‘:f";'d the time that yo
Personnel give this info, U applied the
‘el when they arrive, rmation to EMs
- Y
Once you apply a tou,

orre ;
emove . niquet, do not loosen

R
esponding to Emerg

gencies
s | 151 | Bleoding

ReSpO d g to E e ge cles AbOU[ S COUrSe



CARDIAC

-MERGENCIE

s you come out of your house to run a quick errand one hot summer
afternoon, you see your neighbor, Mr. Getz, cheerfully mowing the

lawn. Mr. Getz has been ill lately, so you are glad to see him out and
about. When you return a half-hour later, however, you notice Mr. Getz sprawled
face-down on the grass. You run over to help.
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mmll OBJECTIVES

After reading this chapter, you should be able to:

B List the signs and symptoms of a heart attack for both men and women.

®  Describe the care for a person having a heart attack.

B |dentify the five links in the Adult Cardiac Chain of Survival.

®  |dentify the five links in the Pediatric Cardiac Chain of Survival.

B Describe the difference between a heart attack and cardiac arrest.

®  Describe the role of CPR in cardiac arrest.

B Describe defibrillation and how it works.

B Describe the general steps for the use of an AED.

B List the precautions for the use of an AED.

After reading this chapter and completing the class activities, you should be able to:
B Demonstrate how to perform CPR for an adult, child and infant in cardiac arrest.

B Demonstrate how to use an AED to care for an adult, child and infant in cardiac arrest.

mall KEY TERMS

Angina pectoris: Pain in the chest that comes and goes at different times; caused by a lack of
oxygen reaching the heart.

Asystole: A condition in which the heart has stopped generating electrical activity.

Atherosclerosis: A condition in which deposits of plaque, including cholesterol (a fatty substance
made by the liver and found in foods containing animal or animal products) build up on the inner
walls of the arteries, causing them to harden and narrow, reducing the amount of blood that can flow
through; develops gradually and can go undetected for many years.

Cardiac arrest: A condition in which the heart has stopped beating or beats too irregularly or
weakly to pump blood effectively.

Cardiopulmonary resuscitation (CPR): A technique that combines chest compressions and
rescue breaths to circulate blood containing oxygen to the brain and other vital organs for a person
whose heart and normal breathing have stopped.

Cholesterol: A fatty substance made by the liver and found in foods containing animal or animal
products; diets high in cholesterol contribute to the risk of heart disease.

Coronary arteries: Blood vessels that supply the heart muscle with oxygen-rich blood.

Coronary heart disease (CHD): A disease in which cholesterol and plaque build up on the inner
walls of the arteries that supply blood to the heart; also called coronary artery disease (CAD).

Defibrillation: An electric shock that disrupts the electrical activity of the heart long enough to
allow the heart to spontaneously develop an effective rhythm on its own.

Heart attack: A sudden illness involving the death of heart muscle tissue when it does not receive
oxygen-rich blood; also known as myocardial infarction.

(Continued)
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— AN continued

Risk factors: Conditions or behaviors that increase the chance that a person will develop a disease.

Ventricular fibrillation (V-fib): A life-threatening heart rhythm in which the heart is in a state of
totally disorganized electrical activity, and does not pump blood effectively.

Ventricular tachycardia (V-tach): A life-threatening heart rhythm in which there is very rapid
contraction of the ventricles (the lower chambers of the heart), causing the heart to pump blood
ineffectively or not at all.

Introduction

In this chapter, you will learn how to recognize and give care for a person who is having a heart attack or who
is experiencing cardiac arrest, which are among the most common cardiac emergencies. This chapter also
discusses risk factors for cardiovascular disease—the leading cause of cardiac emergencies—and what you
can do to control those risks.

Cardiovascular Disease

Cardiovascular disease is an abnormal condition that affects the heart and blood vessels. It is the number one
killer in the United States and is a major cause of disability. Cardiovascular disease causes coronary heart
disease (CHD), also known as coronary artery disease. People with cardiovascular disease are likely also to
have disease of other blood vessels, which can cause strokes. More information about stroke is included in
Chapter 15.

CHD occurs when the coronary arteries that supply blood to the heart muscle harden and narrow in a process
called atherosclerosis. The damage occurs gradually, as cholesterol and fatty deposits called plaque build

up on the inner artery walls. As this buildup worsens, the arteries become narrower. This reduces the amount

of blood that can flow through the arteries, and prevents the heart from getting the blood and oxygen it needs.

If the heart does not get blood containing oxygen, it will not work properly. CHD accounts for about half of the
cardiovascular-disease-related deaths in adult Americans each year. Because atherosclerosis develops gradually,
it can remain undetected for many years. Most people with atherosclerosis are unaware they have it. Fortunately,
atherosclerosis can be slowed or stopped by taking steps to reduce risk factors and adopting a healthy lifestyle.

Risk Factors for Coronary Heart Disease

Many things increase a person’s chances of developing CHD. These are called risk factors. Some risk
factors cannot be changed. For instance, although more women than men die each year from CHD in the
United States, heart disease generally affects men at younger ages than it does women. Ethnicity also
plays a role in determining the risk for heart disease. African-American and Native American populations
statistically have higher rates of heart disease than do other U.S. populations. A family history of heart
disease also increases the risk.

The good news is that some risk factors for CHD can be reduced. Cigarette smoking, a poor diet,
uncontrolled high blood cholesterol or high blood pressure, excessive weight and lack of regular exercise
all increase the risk of heart disease. When individuals exhibit multiple risk factors, the risk of heart attack
is much greater. Appropriate steps can be taken to control these risk factors—such as quitting smoking,
eating healthier, exercising regularly and following the care prescribed by a healthcare provider—all to
improve one's chances for living a long and healthy life.
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Heart Attack

A heart attack occurs when blood flow to part
of the heart muscle is blocked (e.g., as a result of
coronary artery disease). Because the cells in the
affected area of the heart muscle are not receiving
the oxygen and nutrients they need, they die,
causing permanent damage to the heart muscle
(Figure 6-1). Seeking advanced medical care as
soon as you recognize the signs and symptoms

of a heart attack can minimize the damage to the
heart and may save the person'’s life.

When a person is having a heart attack,
every minute counts.

Blockage in
the artery

Signs and Symptoms
of a Heart Attack

Signs and symptoms of a heart attack vary from
person to person, and can be different in women
than they are in men. Even people who have had a
heart attack before may not experience the same
signs and symptoms if they have a second heart Figure 6-1. A heart attack occurs when blood flow to the heart
attack. A person who is having a heart attack may is blocked.

show any of the following signs and symptoms:

Damaged heart
muscle

B Chest pain, which can range from mild to unbearable. The person may complain of pressure, squeezing,
tightness, aching or heaviness in the chest. The pain or discomfort is persistent, lasting longer than
3 to 5 minutes, or going away and then coming back. It is not relieved by resting, changing position or
taking medication. It may be difficult to distinguish the pain of a heart attack from the pain of indigestion,
heartburn or a muscle spasm.

B Discomfort or pain that spreads to one or both arms, the back, the shoulder, the neck, the jaw or the
upper part of the stomach

B Dizziness or light-headedness

B Trouble breathing, including noisy breathing, shortness of breath or breathing that is faster than normal
B Nausea or vomiting

®  Pale, ashen (gray) or slightly bluish skin, especially around the face and fingers

B Sweating

® A feeling of anxiety or impending doom

B Extreme fatigue (tiredness)

B Unresponsiveness

Heart Attack

Although men often have the “classic” signs and symptoms of a heart attack, such as chest pain that radiates
down one arm, women often have more subtle signs and symptoms or experience the signs and symptoms of
a heart attack differently than men do (Figure 6-2). For example, in women, the “classic” signs and symptoms
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MEN... WOMEN...

often, but not always, experience the “classic” may experience the “classic” signs
signs and symptoms of a heart attack: and symptoms but they are often milder
and may be accompanied by more
Chest pain, pressure, squeezing, general signs and symptoms such as:
tightness, aching or heaviness that HEART
lasts longer than 3-5 minutes or ATTACK
goes away and comes back Shortness of breath
Nausea, vomiting or diarrhea
Radiating pain to arm(s), shoulder Fatigue
or neck Dizziness
Sweating
Secondary signs and symptoms may Back or jaw pain

include dizziness, loss of consciousness,
sweating, nausea or shortness of breath

Figure 6-2. Men and women often experience heart attacks differently.

may be milder or accompanied by more general signs and symptoms such as shortness of breath, nausea
or vomiting, extreme fatigue, and dizziness or light-headedness. Because these signs and symptoms are so
general and nonspecific, women may experience them for hours, days or even weeks leading up to the heart
attack but dismiss them as nothing out of the ordinary.

The signs and symptoms of a heart attack may also be more subtle in people with certain medical conditions
such as diabetes.

First Aid Care for a Heart Attack

If you think that a person is having a heart attack, call 9-1-1 or the designated emergency number
immediately. Trust your instincts. Many people who are having a heart attack delay seeking care because

they hope they are experiencing signs and symptoms of a more minor condition that will go away with time,
such as indigestion, heartburn, a muscle strain or the flu. People often worry about calling an ambulance and
going to the emergency room for a “false alarm.” However, most people who die of a heart attack die within

2 hours of first experiencing signs or symptoms. Even when a heart attack is not fatal, early advanced medical
care can help to minimize the damage to the heart. Always seek advanced medical care as soon as signs and
symptoms of a heart attack are noted.

If you think that someone might be having a heart attack, you should:

B Call 9-1-1 or the designated emergency number immediately. Never try to drive a person who is
experiencing signs and symptoms of a heart attack to the hospital yourself. EMS personnel can transport
the person to the hospital safely while initiating care.

B Have the person stop what they are doing and rest in a comfortable position to reduce the heart’s need
for oxygen. Many people experiencing a heart attack find it easier to breathe while sitting (Figure 6-3).

B | oosen any tight or uncomfortable clothing.

B Reassure the person. Anxiety increases the person’s discomfort.
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Figure 6-3. Tell a person with signs and symptoms of a heart attack to stop and rest. Many people find breathing easier
while sitting.

B |f the person has a history of heart disease and takes a prescribed medication to relieve chest pain
(e.g., nitroglycerin), offer to locate the medication and help the person to take it.

B |f the person is responsive, able to chew and swallow, and allowed to have aspirin, you may offer two
low-dose (81-mg) aspirin tablets or one 5-grain (325-mg) regular-strength aspirin tablet (Box 6-1).

®  Closely monitor the person’s condition until EMS personnel arrive and take over. Notice any changes in
the person’s appearance or behavior.

®  [f you are trained in giving CPR and using an automated external defibrillator (AED), be prepared to give
CPR and use an AED if the person becomes unresponsive.

Angina Pectoris

Some people with narrowed arteries may experience chest pain or pressure that comes and goes at different
times (i.e., intermittent chest pain or pressure). This type of pain is called angina pectoris, which is a
medical term for pain in the chest. Angina pectoris, often referred to simply as angina, develops when the
heart needs more oxygen than it is getting. When the coronary arteries are narrow and the heart needs more
oxygen, such as during physical activity or emotional stress, heart muscle tissue may not get enough oxygen.
This lack of oxygen can cause a constricting chest pain that may spread to the neck, jaw and arms. Pain
associated with angina seldom lasts longer than 3 to 5 minutes.

A person who knows that they have a history of angina may tell you they have a prescribed medication,

such as nitroglycerin, that will temporarily widen (i.e., vasodilate) the arteries and therefore help relieve the
pain. Nitroglycerin is commonly prescribed as a small tablet that dissolves under the tongue or as an oral
spray. Sometimes nitroglycerin patches or paste are placed on the chest and the medication is absorbed
transdermally (i.e., through the skin) into the bloodstream. Once absorbed into the body, nitroglycerin dilates
the blood vessels to make it easier for blood to reach heart muscle tissue, thus relieving the chest pain.
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Box 6-1. Aspirin for a Heart Attack

You may be able to help a person who is showing early signs and symptoms of a heart attack by offering
the person an appropriate dose of aspirin. Aspirin can help to prevent blood clotting and is most effective
when given soon after the onset of signs and symptoms of a heart attack. However, you should never
delay calling 9-1-1 or the designated emergency number to find or offer aspirin.

Before offering aspirin, make sure the person is responsive, able to chew and
swallow, and allowed to have aspirin. Ask the person:

®  Are you allergic to aspirin? “

B Do you have a stomach ulcer or stomach disease?
®  Are you taking any blood thinners, such as warfarin (Coumadin™)?
B Have you ever been told by a healthcare provider to avoid taking aspirin?

If the person answers “no” to each of these questions, you

may offer the person two low-dose (81-mg) aspirin tablets or
one 5-grain (325-mg) regular-strength aspirin tablet. Have the
person chew the aspirin completely. Chewing the aspirin speeds
its absorption into the bloodstream. Do not offer the person

an aspirin-containing combination product meant to relieve
multiple conditions, or another type of pain medication, such as
acetaminophen (Tylenol®), ibuprofen (Motrin®, Advil®) or naproxen (Aleve®). These medications do not
work the same way aspirin does and are not beneficial for a person who is experiencing a heart attack.

O

Most people with angina pectoris are advised by their doctors to take three nitroglycerin doses over a 10-minute
period if they are experiencing pain or discomfort; however, it is important to remember that some doctors may
prescribe nitroglycerin differently. Since these areas of narrowing can be the focus for clot formation and heart
attack, if a person’s typical pain of angina lasts longer than usual,
9-1-1 or the designated emergency number should be called. It
may be that the angina has progressed to a heart attack.

Cardiac Arrest

Cardiac arrest is not the same as a heart attack. Remember, a
heart attack occurs when blood flow to part of the heart muscle
is blocked, causing part of the heart muscle to die. Cardiac
arrest, on the other hand, occurs when the heart stops beating
or beats too ineffectively to circulate blood to the brain and
other vital organs. A network of special cells in the heart muscle
conducts electrical impulses that coordinate contraction,
causing the heart to beat rhythmically. In cardiac arrest, the
electrical impulses become abnormal and chaotic or may even
become absent. This causes the heart to lose the ability to beat
rhythmically, or to stop beating altogether (Figure 6-4).

Cardiovascular disease and certain congenital heart conditions
(conditions that a person is born with) can increase a person's
risk for cardiac arrest. Breathing emergencies, such as choking or

) / i Figure 6-4. Cardiac arrest occurs when the
drowning, can also lead to cardiac arrest because if the body’s supply  electrical impulses that control the heartbeat

of oxygen is interrupted, the heart soon stops beating. Every organin =~ become abnormal and chaotic or even absent.
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the body needs a steady supply of oxygen in order
to work properly, and the heart is no exception.
Severe trauma, electric shock and drug overdose
are other potential causes of cardiac arrest.
Although cardiac arrest is more common in adults,
it does occur in young people as well. The most
common causes of cardiac arrest in children and
infants are breathing emergencies, congenital
heart disorders and trauma.

4-6 minutes:
Brain damage can begin

8-10 minutes: Brain damage
can become irreversible

When the heart stops beating properly, the body
cannot survive for long. Breathing will soon stop,
and the body’s organs will no longer receive the
oxygen they need to function. Without oxygen,
brain damage can begin in about 4 to 6 minutes,
and the damage can become irreversible after
about 8 to 10 minutes (Figure 6-5). Death
occurs within a matter of minutes if the person

i . Figure 6-5. Every minute counts in cardiac arrest.
does not receive immediate care.

Signs and Symptoms of Cardiac Arrest

When a person experiences cardiac arrest, you may see the person suddenly collapse. When you check the
person, you will find that the person is not responsive and not breathing, or only gasping. (In an unresponsive
person, isolated or infrequent gasping in the absence of normal breathing may be agonal breaths, which
can occur even after the heart has stopped beating. Agonal breaths are not breathing and are a sign of
cardiac arrest.) The person has no heartbeat.

Cardiac arrest can happen suddenly and without any warning signs. When this occurs, the person is said

to have experienced sudden cardiac arrest. People who have a history of cardiovascular disease or a
congenital heart disorder are at higher risk for sudden cardiac arrest. However, sudden cardiac arrest can
happen in people who appear healthy and have no known heart disease or other risk factors for the condition.
A person who experiences sudden cardiac arrest is at very high risk for dying and needs immediate care.

First Aid Care for Cardiac Arrest

When a person experiences cardiac arrest, quick action on the part of those who witness the arrest is crucial
and gives the person the greatest chance for survival. The Cardiac Chain of Survival describes five actions
that, when performed in rapid succession, increase the person’s likelihood of surviving cardiac arrest (Box 6-2).
In the Cardiac Chain of Survival, each link of the chain depends on, and is connected to, the other links.

Four out of every five cardiac arrests in the United States occur outside of the hospital. That means trained lay
responders like you are often responsible for initiating the Cardiac Chain of Survival. When you complete the
first three links in the Cardiac Chain of Survival—recognizing cardiac arrest and activating the EMS system,
immediately beginning CPR and using an AED as soon as possible—you give the person the best chance for
surviving the incident.

For each minute that CPR and use of an AED are delayed, the person’s chance for survival is
reduced by about 10 percent.

If you think that a person is in cardiac arrest:
B Have someone call 9-1-1 or the designated emergency number immediately.
B Begin CPR immediately.

B Use an AED as soon as possible.

Responding to Emergencies | 86 | Cardiac Emergencies



Box 6-2. The Cardiac Chain of Survival

Adult Cardiac Chain of Survival

Recognize emergency Early CPR Early Defibrillation Advanced Integrated Post-Cardiac
and call 9-1-1 Life Support Arrest Care
®  Recognition of cardiac arrest and ®  Early advanced life support. Provided by
activation of the emergency medical EMS personnel at the scene and en route to
services (EMS) system. The sooner someone the hospital, early advanced life support gives
recognizes that a person is in cardiac arrest the person access to emergency medical care
and calls 9-1-1 or the designated emergency delivered by trained professionals.

number, the sooner people capable of providing

advanced life support will arrive on the scene. " Integrated post-cardiac arrest care. After

the person is resuscitated, an interdisciplinary

m  Early CPR. CPR circulates oxygen-containing team of medical professionals works to
blood to the brain and other vital organs, stabilize the person’s medical condition,
helping to prevent brain damage and death. minimize complications, and diagnose and
treat the underlying cause of the cardiac arrest
m  Early defibrillation. Defibrillation (delivery to improve survival outcomes.

of an electrical shock using an AED) may
restore an effective heart rhythm, significantly
increasing the person’s chances for survival.

Pediatric Cardiac Chain of Survival

Injury Prevention Early CPR Early Emergency Pediatric Advanced  Integrated Post-Cardiac
and Safety Care Life Support Arrest Care

B Prevention. Because cardiac arrest in children ~®  Early advanced life support. Provided by

often occurs as the result of a preventable EMS personnel at the scene and en route to
injury (such as trauma, drowning, choking or the hospital, early advanced life support gives
electrocution), the Pediatric Cardiac Chain of the person access to emergency medical care
Survival has “prevention” as the first link. delivered by trained professionals.

m  Early CPR. CPR circulates oxygen-containing ® Integrated post-cardiac arrest care. After

blood to the brain and other vital organs, the person is resuscitated, an interdisciplinary
helping to prevent brain damage and death. team of medical professionals works to
stabilize the person’s medical condition,
B Activation of the emergency medical minimize complications, and diagnose and
services (EMS) system. The sooner someone treat the underlying cause of the cardiac arrest
recognizes that a person is in cardiac arrest to improve survival outcomes.

and calls 9-1-1 or the designated emergency
number, the sooner people capable of providing
advanced life support will arrive on the scene.
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CPR

CPR, or cardiopulmonary resuscitation, is

a skill that is used when a person is in cardiac
arrest to keep oxygenated blood moving to the

brain and other vital organs until advanced medical
help arrives (Figure 6-6). CPR involves giving sets
of 30 chest compressions followed by sets of

2 rescue breaths. When you give compressions, you
press down on the person’s chest. This squeezes
(compresses) the heart between the breastbone
(sternum) and spine, moving blood out of the heart
and to the brain and other vital organs. After each
compression, you must let the chest return to its
normal position. This allows blood to flow back into
the heart. The rescue breaths you give after each set
of 30 compressions deliver a fresh supply of oxygen
into the person’s lungs. When you give CPR, you
help to keep oxygenated blood moving throughout

the body, which can buy the person some time until Figure 6-6. CPR keeps oxygen-containing blood circulating
advanced medical help arrives. to the brain and other vital organs.

Although full CPR (compressions and rescue breaths) is preferred, if you are unable or unwilling for any
reason to give full CPR, you can give compression-only CPR instead. In compression-only CPR, you give
continuous chest compressions, with no rescue breaths. After checking the scene and the person and calling
9-1-1 or the designated emergency number, give chest compressions without stopping until another trained
responder or EMS personnel take over or you notice an obvious sign of life.

Many lay responders worry about hurting the person (for example, by breaking the person’s ribs or
breastbone) while giving CPR, but a person who is in need of CPR is clinically dead (i.e, the person has
no heartbeat and is not breathing). It is very unlikely that you will injure the person while giving CPR, but
even if you do, consider this: any injury you may cause is secondary when compared with the person’s
current circumstances, and the injury will heal with medical care and time. Remember: the worst thing to
do is nothing!

AED

While CPR can help to prevent brain damage and death by keeping oxygenated blood moving throughout
the body, an AED can correct the underlying problem for some people who go into sudden cardiac arrest.
Two abnormal heart rhythms in particular, ventricular fibrillation (V-fib) and ventricular tachycardia
(V-tach), can lead to sudden cardiac arrest. Both abnormal rhythms impair the heart’s ability to pump and
circulate blood throughout the body and are life threatening (for more information, see When the Heart Fails
later in this chapter). However, in many cases, V-fib and V-tach can be corrected by an electrical shock
delivered by an AED. This shock disrupts the heart’s electrical activity long enough to allow the heart to
spontaneously develop an effective rhythm on its own. Starting CPR immediately and using an AED as
soon as possible gives the person the best chance for surviving cardiac arrest (Figure 6-7).
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Figure 6-7. Immediately beginning CPR and using an AED as soon as possible gives the person the best chance

for survival.

Caring for Cardiac Arrest

If you check a person and find that they are unresponsive and not breathing or only gasping, begin CPR
immediately, starting with chest compressions. Proper technique is important. Skill sheets 6-1, 6-2 and 6-3
describe step by step how to give CPR to an adult, child and infant, respectively. Table 6-1 summarizes the
key differences in giving CPR to an adult, child or infant. See also Smart Moves: Improving CPR Techniques.

Giving CPR to an Adult

First, make sure the person is lying face-up on a firm, flat
surface. For example, if the person is on a soft surface
like a sofa or bed, quickly move them to the floor before
you begin. Kneel beside the person.

Position your hands. Place the heel of one hand
in the center of the person’s chest on the person’s
breastbone (sternum). If you feel the notch at the
end of the breastbone, move your hand slightly
toward the person’s head. Place your other hand

on top of your first hand and interlace your fingers

or hold them up so that your fingers are not on the
person'’s chest. If you have arthritis in your hands,
you can grasp the wrist of the hand positioned

on the chest with your other hand instead. The
person’s clothing should not interfere with finding the
proper hand position or your ability to give effective
compressions. If it does, loosen or remove enough
clothing to allow deep compressions in the center of
the person’s chest.

Give a set of 30 compressions. Position your
body so that your shoulders are directly over your
hands. This will let you push on the chest using a
straight down-and-up motion, which moves the most
blood with each push and is also less tiring. Keeping
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Table 6-1. Comparison of CPR Technique in Adults, Children

and Infants

ﬁ

Adult

About age 12 years
or older

Hand Position

Two hands in center of chest

Chest Compressions

Compress at least 2 inches

Rate: 100 to 120 compressions/
minute

Rescue Breaths

Tilt head to past-neutral
position; pinch nose shut and
form seal over mouth

Sets

30 chest compressions and
2 rescue breaths

Responding to Emergencies | 90

Child Infant
Between the ages Younger than
of 1 and 12 years 1 year

Two fingers on center of chest,
just below the nipple line

Two hands in center of chest

Compress about 2 inches Compress about 1%2 inches

Rate: 100 to 120 compressions/
minute

Rate: 100 to 120 compressions/
minute

Tilt head to neutral position;
form seal over mouth and nose

Tilt head to slightly past-
neutral position; pinch nose
shut and form seal over mouth

”@
~

30 chest compressions and
2 rescue breaths

30 chest compressions and
2 rescue breaths
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your arms straight, push down at least 2 inches, and then let the chest completely return to its normal
position. Push hard and push fast! You want to go at a rate of between 100 and 120 compressions per
minute. As you give compressions, count out loud up to 30. Maintain a smooth, steady down-and-up
rhythm and do not pause between compressions.

Give a set of 2 rescue breaths. Once you have given 30 compressions, give 2 rescue breaths. First,
open the airway using the head-tilt/chin-lift maneuver. Place one of your hands on the person’s
forehead and two fingers of your other hand on the bony part of the person’s chin. Tilt the person’s head
back and lift the chin. For an adult, tilt the head to a past-neutral position (see Table 6-1). If possible,
use a CPR breathing barrier when you are giving rescue breaths, but do not delay rescue breaths to
find a breathing barrier or learn how to use it. Pinch the person’s nose shut. Take a normal breath, make
a complete seal over the person’s mouth with your
mouth, and blow into the person’s mouth to give
the first rescue breath. Take another breath, make
a seal and give the second rescue breath. Each
rescue breath should last about 1 second and
make the person’s chest rise. After you finish giving
2 rescue breaths, return to giving compressions as
quickly as possible. The process of giving 2 rescue
breaths and getting back to compressions should
take less than 10 seconds. Never give more than

2 rescue breaths per set. Table 6-2 describes

how to troubleshoot special situations when giving
rescue breaths.

Once you begin CPR, continue giving sets of 30 chest compressions and 2 rescue breaths until:

You notice an obvious sign of life, such as movement. (If the person shows an obvious sign of life, stop
CPR, place the person in the recovery position and continue to monitor the person’s condition until EMS
personnel take over.)

An AED is ready to use and no other trained responders are available to assist you with the AED.

SMART MOVES > IMPROVING CPR TECHNIQUES

Counting out loud as you give compressions can help you to keep a steady, even rhythm. For compressions
1 through 12, say “1 and 2 and 3 and 4 and 5 and 6 and...” up to 12. When you get to 13, just say the
number: “13, 14, 15, 16..." up to 30. Push down as you say the number and come up as you say “and”

(or the second syllable of the number). This will help you to keep a steady, even rhythm.

Incorrect technique or body position can cause your arms and shoulders to tire quickly when you are
giving compressions. Use the weight of your upper body, not your arm muscles, to compress the chest.
Avoid rocking back and forth, because rocking makes your compressions less effective and wastes your
energy. Also avoid leaning on the chest, because leaning prevents the chest from returning to its normal
position after each compression, limiting the amount of blood that can return to the heart.

When giving rescue breaths, keep the person’s head tilted back and avoid taking too large of a breath or
blowing too forcefully. Failing to keep the person’s head tilted back, taking too large of a breath or blowing
too forcefully can force air into the person’s stomach instead of into their lungs, which can make the
person vomit and cause other complications. Remember: Keep the head tilted back, take a normal breath
and blow just enough to make the chest rise.
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Table 6-2. Special Situations: Rescue Breathing

The breaths do not make the chest rise.

The person vomits or there is fluid in the mouth.

You are unable to form a tight seal over the
person’s mouth (e.g., due to an injury).

Responding to Emergencies |

Never give more than 2 rescue breaths per set. If
the first rescue breath does not cause the chest
to rise, retilt the head to ensure that the airway

is properly opened and ensure that the person’s
nose and mouth are properly sealed before giving
the second rescue breath. If the second breath
does not make the chest rise, an object may be
blocking the person’s airway. Give CPR with one
modification: after each set of compressions and
before giving rescue breaths, open the mouth, look
for an object in the person’s mouth and, if you see
it, remove it.

Roll the person onto their side and clear the mouth
of fluid using a gloved finger or a piece of gauze.
Then roll the person onto their back and resume
giving care.

Use mouth-to-nose breathing instead. With the
person’s head tilted back, close the person’s mouth
by pushing on the person’s chin. Make a complete
seal over the person’s nose with your mouth and
blow in for 1 second to make the chest rise.

(Continued)
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Table 6-2. continued

The person has a tracheostomy or “stoma,” a Use mouth-to-stoma breathing instead. Expose the
surgically created opening in the front of the neck person’s neck down to the breastbone and remove
that opens into the trachea (windpipe) to form an anything covering the stoma (e.g., a filter or stoma
alternate route for breathing when the upper airway ~ cover). Wipe away any secretions from the stoma.
is blocked or damaged. Make a complete seal over the person’s stoma or

tracheostomy tube with your mouth and blow in for
1 second to make the chest rise.

B If the chest does not rise, the tracheostomy
tube may be blocked. Remove the inner tube
and try rescue breaths again.

B If you hear or feel air escaping from the
person’s mouth or nose, the person is a partial
neck breather (i.e., there is still a connection
between the trachea and the upper airway, and
although the person breathes mainly through
the stoma, they are also able to breathe to
some extent through the mouth and nose). Seal
the person’s mouth and nose with your hand or
a tight-fitting mask so that air does not escape
out of the mouth or nose when you give rescue
breaths into the stoma.

What if... / am giving chest compressions to a person in cardiac arrest and | hear a rib crack?

In the adult population, particularly among older adults, rib and sternal (breastbone) fractures can be
a complication of CPR. Making sure you use proper hand placement can minimize this risk. If you do
hear a cracking sound and begin to feel crepitus (grinding) while compressing the chest, reassess
your hand position and correct it as needed. Try to also remember that the potential benefits of
CPR—namely, saving a life—outweigh the unpleasantness of a broken rib, which in most cases is not
a life-threatening injury.

What if... During CPR | lose count of the number of chest compressions | am performing and do more
or less than the recommended 30 compressions?

While 30 compressions is the recommended amount, performing 28 chest compressions in one cycle
and 32 chest compressions in another cycle is not going to hurt the person’'s chances of survival.
Rather, what is important are the chest compression rate and depth, which, for an adult, should

be between 100 and 120 compressions per minute and at least 2 inches deep, while minimizing

any interruptions.

Giving CPR to a Child

Giving CPR to a child is very similar to giving CPR to an adult. However, in a child, you open the airway by
tilting the head to a slightly past-neutral position, rather than to a past-neutral position (see Table 6-1). Rather
than compressing the chest to a depth of at least 2 inches as you would for an adult, you compress the chest
to a depth of about 2 inches for a child. Also, for a small child you may only need to give compressions with
one hand, instead of two. The rate of chest compressions for a child is the same as it is for an adult—between
100 and 120 compressions per minute.

Responding to Emergencies | 93 | Cardiac Emergencies



Giving CPR to an Infant

The general principles of giving CPR to an infant are the same as they are for children and adults. However,
because the infant’s body is smaller, you will position your hands differently to deliver compressions. Place the
pads of two fingers on the center of the infant's chest, just below the nipple line. If you feel the notch at the
end of the infant’s breastbone, move your fingers slightly toward the infant's head. Place your other hand on
the infant's forehead. Give compressions by using the pads of your fingers to compress the chest about

112 inches at the same rate as you would for an adult or a child—between 100 and 120 compressions per minute.

When you give rescue breaths, open the airway by tilting the head to a neutral position (see Table 6-1).
Instead of pinching the nose shut and covering the mouth with your mouth, cover the infant’s nose and mouth
with your mouth to form a seal.

When to Stop CPR

Once you begin CPR on an adult, child or infant, do not stop except in one of these situations:

You notice an obvious sign of life, such as normal breathing.

An AED becomes available and is ready to use.

Another trained responder or EMS personnel arrive and take over.
You are too exhausted to continue.

The scene becomes unsafe.

If at any time the adult, child or infant begins to breathe normally or show another sign of life, stop CPR, place
the person in the recovery position (see Chapter 5) and closely monitor breathing and any changes in the
person’s condition until EMS personnel take over.

The Heart’s Electrical System

The heart’s electrical system controls its pumping action.
In normal conditions, specialized cells of the heart initiate
and transmit electrical impulses. These cells make up the
conduction system. Electrical impulses travel through the
upper chambers of the heart, called the atria, to the lower
chambers of the heart, called the ventricles (Figure 6-8).

The normal point of origin of the electrical impulse is the
sinoatrial (SA) node above the atria. This impulse travels
to a point midway between the atria and ventricles called
the atrioventricular (AV) node. The pathway divides

after the AV node into two branches, the right and left
ventricles. These right and left branches become a
network of fibers, called Purkinje fibers, which spread

rAtria

\ -Ventricles

electrical impulses across the heart. Under normal

conditions, this impulse reaches the muscular walls of

Figure 6-8. The heart’s electrical system.

the ventricles and causes the ventricles to contract.

This contraction forces blood out of the heart to circulate through the body. The contraction of the left
ventricle results in a pulse. The pauses between the pulse beats are the periods between contractions.
When the heart muscles relax, blood refills the chambers.

Electrical activity of the heart can be evaluated with a cardiac monitor or electrocardiograph. Electrodes
attached to an electrocardiograph pick up electrical impulses and transmit them to a monitor. This graphic
record is referred to as an electrocardiogram (EKG). Heart rhythms appear on an EKG as a series of peaks
and valleys.
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When the Heart Fails

Any damage to the heart from disease or injury can disrupt the heart's electrical system. This disruption can
result in an abnormal heart rhythm that can stop circulation. The two most common abnormal rhythms leading
to cardiac arrest are ventricular fibrillation (V-fib) and ventricular tachycardia (V-tach).

V-fib is a state of totally disorganized electrical activity in the heart. It results in fibrillation, or quivering, of
the ventricles. In V-fib, the electrical impulses fire at random, creating chaos and preventing the heart from
pumping and circulating blood. A person with V-fib will suddenly collapse and stop breathing normally
(occasional gasping breaths, or agonal breathing, may be observed for a period of time, but these gasps are
not normal breathing).

V-tach refers to a very rapid contraction of the ventricles. Although there is electrical activity resulting in a
regular rhythm, the rate is often so fast that the heart is unable to pump blood properly. As with V-fib, the
person with V-tach may collapse, become unresponsive and stop breathing normally.

Defibrillation

In many cases, V-fib and V-tach rhythms can be corrected by early defibrillation. Delivering an electrical
shock with an AED disrupts the electrical activity of V-fib and V-tach long enough to allow the heart to
spontaneously develop an effective rhythm on its own. If V-fib or V-tach is not interrupted, all electrical activity
will eventually cease, a condition called asystole. Asystole cannot be corrected by defibrillation. Remember
that you cannot tell what rhythm, if any, the heart has by checking for signs of life. CPR, started immediately
and continued until defibrillation, helps maintain a low level of circulation in the body until the abnormal rhythm
can be corrected by defibrillation.

The Amazing Heart

Too often, we take our hearts for granted. The heart beats about 70 times each minute or more than
100,000 times a day. During an average lifetime, the heart will beat nearly 3 billion times. The heart

circulates about a gallon of blood per minute or about 40 million gallons in an average lifetime. The

heart circulates blood through about 60,000 miles of blood vessels.

What if... / accidentally deliver an unnecessary shock while using an AED?

An AED is designed to allow the responder to deliver a shock only when the AED has detected
the presence of a life-threatening arrhythmia (e.g., V-fib or V-tach). If the device does not detect a
shockable rhythm, it will instruct you to perform CPR.

Using an AED

Different types of AEDs are available, but all are similar
to operate and use visual displays, voice prompts or
both to guide the responder. If your place of employment
has an AED on site, know where it is located, how to
operate it and how to maintain it (Box 6-3). Also take
note of the location of AEDs in public places that you
frequent, such as shopping centers, airports, recreation
centers and sports arenas.

When a person is in cardiac arrest, use an AED as soon as
possible. Skill Sheet 6-4 describes how to use an AED step
by step. Environmental and person-specific considerations
for safe and effective AED use are given in Box 6-4.
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Box 6-3. AED Maintenance

AEDs require minimal maintenance, but it is
important to check them regularly according to
the manufacturer’s instructions or your employer's
policy to ensure that they are in good working

order and ready for use whenever they are needed.

B Familiarize yourself with the owner's manual
and follow the manufacturer’s instructions for
maintaining the equipment.

B Familiarize yourself with the method the AED
uses to indicate the status of the device. Many
AEDs have a status indicator that displays
a symbol or illuminates to indicate that the
AED is in proper working order and ready to
respond. The status indicator may also display
symbols indicating that routine maintenance
(e.g., a battery change) is needed or that a
problem with the device has been detected.
Some AEDs have a warning indicator that will
illuminate or beep if the AED is not in proper
working order and ready to respond.

B Check to make sure the battery is properly
installed and within its expiration date.

B Make sure AED pads are adequately stocked,
stored in a sealed package and within their
expiration date.

AUTOM ATIC
EXTERNAL :
DEFIBRIL LATOR

After using the AED, make sure that all
supplies are restocked and that the device is
in proper working order.

If at any time the AED fails to work properly
or warning indicators illuminate, take

the AED out of service and contact the
manufacturer or the appropriate person at
your place of employment, according to your
employer’s policy. You may need to return the
AED to the manufacturer for service. If the
AED stops working during an emergency,
continue giving CPR until EMS personnel
take over.

Box 6-4. Considerations for Safe and Effective AED Use

Environmental Considerations

2 Flammable or combustible materials.
Do not use an AED around flammable or
combustible materials, such as gasoline or
free-flowing oxygen.

®  Metal surfaces. It is safe to use an AED
when the person is lying on a metal surface,
as long as appropriate precautions are
taken. Do not allow the AED pads to contact
the metal surface, and ensure that no one
is touching the person when the shock
is delivered.

Water. If the person is in water, remove them
from the water before using the AED. Once
you have removed the person from the water,
be sure there are no puddles of water around
you, the person or the AED.

Inclement weather. It is safe to use AEDs

in all weather conditions, including rain and
snow. Provide a dry environment if possible
(for example, by sheltering the person with
umbrellas), but do not delay defibrillation to do
so. Remove wet clothing and wipe the person’s
chest dry before placing the AED pads. Avoid
getting the AED or AED pads wet.
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Box 6-4. continued

Person-Specific Considerations

B Pregnancy. It is safe to use an AED on a caused by cardiovascular disease) and

woman who is pregnant. smoking-cessation medications, are
delivered through patches applied to the

= Pacemakers and implantable skin. Remove any medication patches that
cardioverter-defibrillators (ICDs). A you see before applying AED pads and using
person who has a known arrhythmia (iregular an AED. Wear disposable latex-free gloves
heartbeat) may have a pacemaker or an ICD. to prevent absorption of the drug through
These are small devices that are surgically your own skin.
implanted under the skin to automatically
prevent or correct an irregular heartbeat. B Chest hair. Time is critical in a cardiac
You may be able to see or feel the outline arrest situation, and chest hair rarely
of the pacemaker or ICD in the area below interferes with pad adhesion, so in most
the person’s collarbone, or the person may cases you should proceed as you normally
wear a medical identification tag indicating would—attach the AED pads, pressing firmly
that they have a pacemaker or ICD. If the to attach them. However, if the person has
implanted device is visible or you know that a great deal of thick chest hair and it seems
the person has a pacemaker or ICD, adjust like the chest hair could interfere with pad-
pad placement as necessary to avoid placing to-skin contact, quickly shave the areas
the AED pads directly over the device because where the pads will be placed and then
doing so may interfere with the delivery of the attach the pads.

shock. However, if you are not sure whether o
the person has an implanted device, place the =~ ™ Jewelry and body piercings. You do not

pads as you normally would, need to remove the person’s jewelry or body
piercings before using an AED, but you should
®  Transdermal medication patches. avoid placing the AED pads directly over
Some types of medications, including any metallic jewelry or piercings. Adjust pad
nitroglycerin (used to relieve chest pain placement if necessary.

Using an AED on an Adult

To use an AED, first turn the device on. Remove or cut away
clothing and undergarments to expose the person’s chest. If —~\
the person’s chest is wet, dry it using a towel or gauze pad. [ _ —
Dry skin helps the AED pads to stick properly. Do not use an | & y )
alcohol wipe to dry the skin because alcohol is flammable. Ll
Next, apply the AED pads. Peel the backing off the pads as
directed, one at a time, to expose the adhesive. Place one
pad on the upper right side of the person’s chest and the
other pad on the lower left side of the person’s chest below
the armpit, pressing firmly to adhere (Figure 6-9). Plug the
connector cable into the AED (if necessary) and follow the
device's directions. Most AEDs will begin to analyze the heart
rhythm automatically, but some may require you to push an
“analyze” button to start this process. No one should touch
the person while the AED is analyzing the heart rhythm
because this could result in a faulty reading.

Next, Fhe AED lel tell'you to push the “shock” button if a shock Figure 6-9. Place one AED pad on the upper right
is advised. Again, avoid touching the person, because anyone side of the chest and the other on the lower left side
who is touching the person while the device is delivering a of the chest, below the armpit.
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Figure 6-10, A-B. If the person is too small to place both AED pads on the
front of the chest without the pads touching, place one on the middle of the
chest, A, and the other on the back between the shoulder blades, B.

shock is at risk for receiving a shock as well. After a shock is delivered (or if the AED determines that no shock

is necessary), immediately resume CPR, starting with compressions. The AED will continue to check the heart

rhythm every 2 minutes. Listen for prompts from the AED and continue giving CPR and using the AED until you
notice an obvious sign of life or EMS personnel arrive. If you notice an obvious sign of life, stop CPR but leave

the AED turned on and the pads in place on the person’s chest, and continue to follow the AED’s prompts.

Using an AED on a Child or Infant

The procedure for using an AED on a child or infant is the same as the procedure for using an AED on an

adult. Some AEDs come with pediatric AED pads that are smaller and designed specifically to analyze a child’s
heart rhythm and deliver a lower level of energy. These pads should be used on children up to 8 years of age or
weighing less than 55 pounds. Other AEDs have a key or switch that configures the AED for use on a child up
to 8 years of age or weighing less than 55 pounds. If pediatric AED pads are not available or the AED does not
have a pediatric setting, it is safe to use adult AED pads and adult levels of energy on a child or infant. (Note that
the opposite is not true—you should not use pediatric AED pads or the pediatric setting on an adult because the
shock delivered will not be sufficient if the person is older than 8 years of age or weighs more than 55 pounds.)

Just as when you are using an AED on an adult, apply the AED pads to the child’s bare, dry chest, placing
one pad on the upper right chest and the other pad on the lower left side of the chest below the armpit. If
you cannot position the pads this way without them touching (as in the case of an infant or a small child),
position one pad in the middle of the chest and the other pad on the back between the shoulder blades
(Figure 6-10, A—B). Then follow the standard procedure for using an AED.

Working as a Team

Remember, when you are giving CPR, you want to give high-quality compressions at the appropriate depth
and rate. You also want to minimize interruptions to chest compressions. If you are the only trained responder
at the scene, you will begin to tire as you give CPR, and the quality of your compressions will diminish. You
will also need to stop CPR to ready the AED for use when it arrives, which means that during that time, there
is no oxygenated blood moving through the person’s body.

Working as a team can lead to a better chance of survival for the person in cardiac arrest, by reducing
responder fatigue and minimizing interruptions to chest compressions. Trained responders can share the
responsibility for giving compressions, switching off every 2 minutes, which reduces fatigue and leads to
better-quality compressions. Having two or more trained responders at the scene also minimizes interruptions
to chest compressions when the AED arrives.
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Figure 6-11. Working as a team can lead to a better chance of survival for the person in cardiac arrest.

When two or more responders trained in CPR and using an AED are at the scene, all should identify themselves
as being trained. The first responder should begin CPR while the second responder calls 9-1-1 or the designated
emergency number, obtains the AED and readies the AED for use by turning the device on, applying the pads to
the person’s chest and plugging in the connector cable, if necessary (Figure 6-11). The first responder should not
pause CPR until the device is ready to analyze the person’s heart rhythm and the second responder tells everyone
to stand clear. While the AED is analyzing, the responders should switch roles so that the second responder can
take over giving chest compressions. The responder who is taking over compressions should hover with their
hands positioned just above the person’s chest so that they can immediately start compressions as soon as the
AED prompts that a shock was delivered or that no shock was advised. The responders then switch roles every
time the AED analyzes the person’s heart rhythm, which occurs every 2 minutes.

Summary

Cardiac emergencies present a major health threat to our communities. Heart attack and cardiac arrest are
the two common cardiac emergencies. Learning to recognize the signs and symptoms of a heart attack and
responding immediately can reduce the risk of complications and help prevent cardiac arrest. If a person
experiences cardiac arrest, the greatest chance of survival occurs when the Cardiac Chain of Survival
happens as rapidly as possible. By learning to recognize the signs and symptoms of cardiac emergencies
and how to give care, you can make a difference.

= READY TO RESPOND?

Think back to Mr. Getz in the opening scenario, and use what you have learned to respond to
these questions:

1. Could atherosclerosis have led to Mr. Getz's collapse?
2. If Mr. Getz had experienced chest pain, how might stopping and resting have prevented his collapse?
3. Why is it important to know whether Mr. Getz may be suffering cardiac arrest?

4. If Mr. Getz is in cardiac arrest, why will CPR alone not sustain his life?
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Study Questions

1. Match each term with the correct definition.
a. Cardiac arrest c. Cholesterol e. Heart attack
b. CPR d. Coronary arteries f. Angina pectoris
__ Afatty substance that contributes to the risk for heart disease
____Temporary chest pain caused by a lack of oxygen to the heart
__ Blood vessels that supply the heart with oxygen-rich blood
____ A combination of chest compressions and rescue breaths

Condition that results when the heart stops beating or beats too irregularly or weakly to circulate
blood

A sudden illness involving the death of heart muscle tissue caused when it does not receive
oxygen-rich blood

2. Identify the signs and symptoms of cardiac arrest.

3. List the situations in which a trained lay responder may stop CPR.

4. Describe the conditions that most often cause cardiac arrest in children and infants.
In questions 5 through 12, circle the letter of the correct answer.

5. Which is the most common sign or symptom of a heart attack?

a. Profuse sweating b. Persistent chest c. Pale skin d. Trouble breathing
pain, discomfort
or pressure

6. Which of the following best describes the chest pain associated with heart attack?

a. An uncomfortable b. Persistent pain c. Throbbing pain in d.aandb
pressure that may spread to the legs
the shoulder, arm,
neck or jaw

(Continued)
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Study Questions continued

7. What may happen as a result of a heart attack?

a. The heart
functions
inadequately.

b. The heart
may stop.

c. Some heart
muscle tissue
dies from lack
of oxygen.

d. All of the above

8. Which should you do first to care effectively for a person having a heart attack?

a. Position the

person for CPR.

b. Begin giving
rescue breaths.

c. Call 9-1-1 or
the designated
emergency
number.

9. How can you know whether a person’s heart is beating?

a. The person is
breathing.

b. The person
shows another
sign of life.

10. When is CPR needed for an adult?

a. When the person

is responsive

b. For every person
having a heart
attack

11. Which is the purpose of CPR?

a. To keep a
person'’s airway
open

b. To identify any
immediate threats
to life

c. The person is
responsive.

c. When the person
iS unresponsive
and not breathing
normally

c. To supply the vital
organs with blood
containing oxygen

12. CPR artificially takes over the functions of which two body systems?

a. Nervous and
respiratory
systems

b. Respiratory
and circulatory
systems

c. Circulatory and
nervous systems

Use the following scenario to answer questions 13 and 14.

d. Call the person’s
physician.

d. Any or all of
the above

d. When the
person who is
having a heart
attack becomes
unresponsive but is
breathing normally

d. To reverse the

effects of a heart
attack

d. Circulatory and

musculoskeletal
systems

It is Saturday afternoon. You and your mother are at home watching a tennis match on television. At
the commercial break, your mother mumbles something about indigestion and heads to the medicine
cabinet to get an antacid. Twenty minutes later, you notice that your mom does not respond to a great
play made by her favorite player. You ask what is wrong, and she complains that the antacid has not
worked. She states that her chest and shoulder hurt. She is sweating heavily. You notice that she is
breathing fast and she looks ill.
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Study Questions continued

13. List the signs and symptoms of a heart attack that you find in this scenario.

14. Your mother suddenly becomes unresponsive. Number in order the following actions you
would now take.

__ Ensure she is on a firm, flat surface.

_____Call 9-1-1 or the designated emergency number.

____ Check for responsiveness and breathing. (She does not respond and is not breathing normally.)
_____Correctly position your hands.

Give cycles of 30 compressions and 2 rescue breaths.

In questions 15 through 17, circle the letter of the correct answer.

15. If during an analysis an AED prompts, “no shock advised,” you should—

a. Check pad b. Reset the AED by c. Immediately d. Unplug the
placement on the turning it off for resume CPR connector from
person’s chest. 10 seconds. until the AED the machine.

reanalyzes or you
notice an obvious
sign of life.

16. While the AED analyzes the heart rhythm, you should—

a. Ensure that no b. Make sure that the c. Finish a cycle d. None of the
one, including person’s airway of CPR. above
you, is touching is maintained.
the person.

17. If the AED pads risk touching each other, such as with a small child or infant, you should—

a. Place the pads as b. Place one pad on c. Reverse the d. Place one pad
usual. It does not the stomach and position of in the middle of
matter if they touch one pad on the the pads on the chest, and
each other. chest. the chest. the other on the

back between the
shoulder blades.

Answers are listed in the Appendix.
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Skill Sheet 6-1

Giving CPR to an Adult

1. Verify that the person is unresponsive and
not breathing.

®  Shout to get the person’s attention, using the
person’s name if you know it. If the person does
not respond, tap the person’s shoulder and
shout again while checking for normal breathing.

If the person does not respond and is not
breathing or only gasping, continue to step 2.

|
ﬁ

2. Place the person on their back on a firm, flat surface. Kneel beside the person.

4

3. Give 30 chest compressions.

B Place the heel of one hand in the center of the
person’s chest, with your other hand on top.
Position your body so that your shoulders are
directly over your hands.

m  Keeping your arms straight, push down at least
2 inches, and then let the chest return to its
normal position.

B Push hard and push fast! Give compressions
at a rate of between 100 and 120 compressions
per minute.

4

4. Give 2 rescue breaths.

B Place the breathing barrier over the person’s
nose and mouth.

m  Open the airway. (Put one hand on the forehead
and two fingers on the bony part of the chin and
tilt the head back to a past-neutral position.)

B Pinch the nose shut and make a complete seal
over the person’s mouth with your mouth.

®  Take a normal breath and blow into the person’s mouth for about 1 second, looking
to see that the chest rises.

®  Take another breath, make a seal, then give the second rescue breath.

Note: If the first rescue breath does not cause the chest to rise, retilt the head and ensure a
proper seal before giving the second rescue breath. If the second breath does not make the
chest rise, an object may be blocking the airway. After the next set of chest compressions and
before attempting rescue breaths, open the mouth, look for an object and, if seen, remove it
using a finger sweep. Continue to check the person’s mouth for an object after each set of
compressions until the rescue breaths go in.

. (Continued)
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Skill Sheet 6-1

GiVing CPR to an Adult continued

5. Continue giving sets of 30 chest compressions and 2 rescue breaths until:

B You notice an obvious sign of life.

®m  An AED is ready to use, and no other trained responders are available to assist you
with the AED.

®  You have performed approximately 2 minutes of CPR (5 sets of 30:2), and another
trained responder is available to take over compressions.

m  EMS personnel take over.
B You are alone and too tired to continue.

B The scene becomes unsafe.
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Skill Sheet 6-2

Giving CPR to a Child

1. Verify that the child is unresponsive and not breathing.

Shout to get the child’s attention, using the
child’s name if you know it. If the child does
not respond, tap the child’s shoulder and shout
again while checking for normal breathing.

If the child does not respond and is not
breathing or only gasping, continue to step 2.

|
ﬁ

2. Place the child on their back on a firm, flat surface. Kneel beside the child.

4

3. Give 30 chest compressions.

Place the heel of one hand in the center of
the child’s chest, with your other hand on top.
Position your body so that your shoulders are
directly over your hands. (Alternatively, in a
small child, you can use a one-handed CPR
technique: place the heel of one hand in the
center of the child’s chest.)

Keeping your arms straight, push down about 2 inches, and then let the chest
return to its normal position.

Push hard and push fast! Give compressions at a rate of between 100 and
120 compressions per minute.

4

4. Give 2 rescue breaths.

Place the breathing barrier over the child’s nose
and mouth.

Open the airway. (Put one hand on the forehead
and two fingers on the bony part of the chin and tilt
the head back to a slightly past-neutral position.)

Pinch the nose shut and make a complete seal over the child’'s mouth with
your mouth.

Take a normal breath and blow into the child’s mouth for about 1 second, looking to
see that the chest rises.

Take another breath, make a seal, then give the second rescue breath.

(Continued)
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Skill Sheet 6-2

GiVing CPR to a Child continved

Note: If the first rescue breath does not cause the chest to rise, retilt the head and ensure a
proper seal before giving the second rescue breath. If the second breath does not make the
chest rise, an object may be blocking the airway. After the next set of chest compressions and
before attempting rescue breaths, open the mouth, look for an object and, if seen, remove

it using a finger sweep. Continue to check the child’s mouth for an object after each set of
compressions until the rescue breaths go in.

4

5. Continue giving sets of 30 chest compressions and 2 rescue breaths until:

You notice an obvious sign of life.

An AED is ready to use, and no other trained responders are available to assist you
with the AED.

You have performed approximately 2 minutes of CPR (5 sets of 30:2), and another
trained responder is available to take over compressions.

You have performed approximately 2 minutes of CPR (5 sets of 30:2), you are alone
and caring for a child, and you need to call 9-1-1 or the designated emergency number.

EMS personnel take over.
You are alone and too tired to continue.

The scene becomes unsafe.
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Skill Sheet 6-3

Giving CPR to an Infant

1. Verify that the infant is unresponsive and not breathing.

Shout to get the infant’s attention, using the
infant’s name if you know it. If the infant does not
respond, tap the bottom of the infant’s foot and
shout again while checking for normal breathing.

If the infant does not respond and is not breathing
or only gasping, continue to step 2.

|
ﬁ

2. Place the infant on their back on a firm, flat surface. Stand or kneel next to the infant.

4

3. Give 30 chest compressions.

B Place one hand on the infant’s forehead.

B Place the pad of two fingers on the center of the
infant’s chest, just below the nipple line.

®m  Compress the chest about 112 inches, and then
let the chest return to its normal position.

B Push hard and push fast! Give compressions at a
rate of between 100 and 120 compressions per minute.

4. Give 2 rescue breaths.

B Place the breathing barrier over the infant’s nose
and mouth.
®  Open the airway. (Put one hand on the forehead
and two fingers on the bony part of the chin and
tilt the head back to a neutral position.)
®m  Make a complete seal over the infant’s nose and
mouth with your mouth.
®  Take a normal breath and blow into the infant’s nose and mouth for about 1 second,
looking to see that the chest rises.
®  Take another breath, make a seal, then give the second rescue breath.

4

Note: If the first rescue breath does not cause the chest to rise, retilt the head and ensure a
proper seal before giving the second rescue breath. If the second breath does not make the

chest rise, an object may be blocking the airway. After the next set of chest compressions and

before attempting rescue breaths, open the mouth, look for an object and, if seen, remove
it using a finger sweep. Continue to check the infant’s mouth for an object after each set of
compressions until the rescue breaths go in.
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Skill Sheet 6-3

GiVing CPR to an Infant continued

5. Continue giving sets of 30 chest compressions and 2 rescue breaths until:

You notice an obvious sign of life.

An AED is ready to use and no other trained responders are available to assist you
with the AED.

You have performed approximately 2 minutes of CPR (5 sets of 30:2) and another
trained responder is available to take over compressions.

You have performed approximately 2 minutes of CPR (5 sets of 30:2), you are
alone and caring for an infant, and you need to call 9-1-1 or the designated
emergency humber.

EMS personnel take over.
You are too tired to continue.

The scene becomes unsafe.
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Skill Sheet 6-4

Using an AED

Note: Do not use pediatric AED pads on an adult or on a child older than 8 years of age or
weighing more than 55 pounds. However, adult AED pads can be used on a child younger than
8 years of age or weighing less than 55 pounds if pediatric AED pads are not available.

1. Turn on the AED and follow the voice prompts.

v

2. Remove all clothing covering the chest and, if necessary, wipe the chest dry.

¢

3. Place the pads.

B Place one pad on the upper right side of the
chest and the other on the lower left side of
the chest below the armpit.

m |f the pads may touch (e.g., on an infant or
small child), place one pad in the middle of the
chest and the other pad on the back between
the shoulder blades.

4. Plug the connector cable into the AED, if necessary.

: (Continued)
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Skill Sheet 6-4

USing an AED continued

5. Prepare to let the AED analyze the
heart’s rhythm.

m  Make sure no one, including you, is
touching the person. Say, “EVERYONE
CLEAR! in a loud, commanding voice.

m  |f the AED tells you to, push the “analyze
button to start this process.

4

6. Deliver a shock, if the AED determines one
is needed.

m  Make sure no one, including you, is
touching the person. Say, “EVERYONE
CLEAR" in a loud, commanding voice.

®  Push the “shock” button to deliver
the shock.

4

7. Atfter the AED delivers the shock, or if no shock is advised:

B |mmediately begin CPR, starting with compressions. Continue giving CPR (about
2 minutes, or 5 sets of 30:2) until prompted by the AED.

®  Continue giving CPR and following the AED’s prompts until you see an obvious sign
of life or EMS personnel arrive.
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