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ardiac emergencies are life threatening. Heart attack and cardiac arrest are major causes of illness and death
in the United States. Every day in U.S. homes, parks and workplaces someone will have a heart attack or
go into cardiac arrest. Recognizing the signals of a heart attack and cardiac arrest, calling 9-1-1 or the local
emergency number and giving immediate care in a cardiac emergency saves lives. Performing CPR and using an
automated external defibrillator (AED) immediately after a person goes into cardiac arrest can greatly increase his
or her chance of survival.
In this chapter you will find out what signals to look for if you suspect a person is having a heart attack or has gone into
cardiac arrest. This chapter also discusses how to care for a person having a heart attack and how to perform CPR for a
person in cardiac arrest. In addition, this chapter covers the important links in the Cardiac Chain of Survival.
Although cardiac emergencies occur more commonly in adults, they also occur in infants and children. This chapter
discusses the causes of cardiac arrest and how to provide care for all age groups.
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BACKGROUND
The heart is a fascinating organ. It beats more than 3
billion times in an average lifetime. The heart is about
the size of a fist and lies between the lungs in the middle
of the chest. It pumps blood throughout the body. The
ribs, breastbone and spine protect it from injury. The
heart is separated into right and left halves (Fig. 2-1).
Arteries of the heart

Blood that contains little or no oxygen enters the right
side of the heart and is pumped to the lungs. The blood
picks up oxygen in the lungs when you breathe. The
oxygen-rich blood then goes to the left side of the heart
and is pumped from the heart’s blood vessels, called the
arteries, to all other parts of the body. The heart and
your body’s vital organs need this constant supply of
oxygen-rich blood.
Cardiovascular disease is an abnormal condition that
affects the heart and blood vessels. An estimated 80
million Americans suffer from some form of the disease.
It remains the number one killer in the United States
and is a major cause of disability. The most common
conditions caused by cardiovascular disease include
coronary heart disease, also known as coronary artery
disease, and stroke, also called a brain attack.
Coronary heart disease occurs when the arteries that
supply blood to the heart muscle harden and narrow.
This process is called atherosclerosis. The damage occurs
gradually, as cholesterol and fatty deposits called plaque
build up on the inner artery walls (Fig. 2-2). As this
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FIGURE 2-2 Build-up of fatty materials on the inner walls of the arteries
reduces blood flow to the heart muscle and may cause a heart attack.

build-up worsens, the arteries become narrower. This
reduces the amount of blood that can flow through
them 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. Coronary heart disease
accounts for about half of the greater than 800,000
adults who die each year from cardiovascular disease.
When the heart is working normally, it beats evenly
and easily, with a steady rhythm. When damage to the
heart causes it to stop working effectively, a person
can experience a heart attack or other damage to the
heart muscle. A heart attack can cause the heart to
beat in an irregular way. This may prevent blood from
circulating effectively.
When the heart does not work properly, normal
breathing can be disrupted or stopped. A heart attack
also can cause the heart to stop beating entirely. This
condition is called cardiac arrest. The number one
cause of heart attack and cardiac arrest in adults is
coronary heart disease. Other significant causes of
cardiac arrest are non-heart related (e.g., poisoning
or drowning).

HEART ATTACK
FIGURE 2-1 The heart is separated into right and left halves.
Blood that contains little or no oxygen enters the right side of
the heart and is pumped to the lungs. The blood picks up
oxygen in the lungs when you breathe. The oxygen-rich blood
then goes to the left side of the heart and is pumped to all parts
of the body.
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When blood flow to the heart muscle is reduced, people
experience chest pain. This reduced blood flow usually
is caused by coronary heart disease. When the blood and
oxygen supply to the heart is reduced, a heart attack
may result.

What to Look For

n■

A heart attack can be indicated by common signals. Even
people who have had a heart attack may not recognize
the signals, because each heart attack may not show
the same signals. You should be able to recognize the
following signals of a heart attack so that you can give
prompt and proper care:

n■

n■

Chest pain, discomfort or pressure. The most
common signal is persistent pain, discomfort
or pressure in the chest that lasts longer than
3 to 5 minutes or goes away and comes back.
Unfortunately, it is not always easy to distinguish
heart attack pain from the pain of indigestion, muscle
spasms or other conditions. This often causes people
to delay getting medical care. Brief, stabbing pain or
pain that gets worse when you bend or breathe deeply
usually is not caused by a heart problem.
! The pain associated with a heart attack can range
from discomfort to an unbearable crushing
sensation in the chest.
! The person may describe it as pressure, squeezing,
tightness, aching or heaviness in the chest.
! Many heart attacks start slowly as mild pain
or discomfort.
! Often the person feels pain or discomfort in the
center of the chest (Fig. 2-3).
! The pain or discomfort becomes constant.
It usually is not relieved by resting, changing
position or taking medicine.
! Some individuals may show no signals at all.

n■

n■

Discomfort in other areas of the upper body in
addition to the chest. Discomfort, pain or pressure
may also be felt in or spread to the shoulder, arm,
neck, jaw, stomach or back.
Trouble breathing. Another signal of a heart attack
is trouble breathing. The person may be breathing
faster than normal because the body tries to get the
much-needed oxygen to the heart. The person may
have noisy breathing or shortness of breath.
Other signals. The person’s skin may be pale or
ashen (gray), especially around the face. Some people
suffering from a heart attack may be damp with sweat
or may sweat heavily, feel dizzy, become nauseous or
vomit. They may become fatigued, lightheaded or lose
consciousness. These signals are caused by the stress
put on the body when the heart does not work as it
should. Some individuals may show no signals at all.
Differences in signals between men and women. Both
men and women experience the most common signal
for a heart attack: chest pain or discomfort. However,
it is important to note that women are somewhat more
likely to experience some of the other warning signals,
particularly shortness of breath, nausea or vomiting,
back or jaw pain and unexplained fatigue or malaise.
When they do experience chest pain, women may have
a greater tendency to have atypical chest pain: sudden,
sharp but short-lived pain outside of the breastbone.

When to Call 9-1-1
Remember, the key signal of a heart attack is persistent
chest pain or discomfort that lasts more than 3 to 5
minutes or goes away and comes back. If you suspect the
person is having a heart attack based on his or her signals,
call 9-1-1 or the local emergency number immediately. A
person having a heart attack probably will deny that any
signal is serious. Do not let this influence you. If you think
the person might be having a heart attack, act quickly.

What to Do Until Help Arrives
It is important to recognize the signals of a heart attack
and to act on those signals. Any heart attack might lead
to cardiac arrest, but prompt action may prevent further
damage to the heart. A person suffering from a heart
attack, and whose heart is still beating, has a far better
chance of living than does a person whose heart has
stopped. Most people who die of a heart attack die within
2 hours of the first signal. Many could have been saved if
people on the scene or the person having the heart attack
had been aware of the signals and acted promptly.

FIGURE 2-3 Heart attack pain or pressure is
often felt in the center of the chest. It may spread
to the shoulder, arm, neck or jaw.

Many people who have heart attacks delay seeking care.
Nearly half of all heart attack victims wait for 2 hours
or more before going to the hospital. Often they do not
realize they are having a heart attack. They may say the
signals are just muscle soreness, indigestion or heartburn.
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FOCUS ON PREVENTION

CORONARY HEART DISEASE
Recognizing a heart attack and getting the necessary
care at once may prevent a person from going into
cardiac arrest. However, preventing a heart attack
in the first place is even more effective. There is
no substitute for prevention.

Besides gender, ethnicity also plays an important
role in determining the risk for heart disease. African
Americans and Native Americans have higher rates of
heart disease than do other U.S. populations. A family
history of heart disease also increases your risk.

Heart attacks usually result from disease of the
heart and blood vessels. Although a heart attack
may seem to strike suddenly, many people’s lifestyles
are gradually putting their hearts in danger.
Because coronary heart disease develops slowly,
some individuals may not be aware of it for
many years. Fortunately, it is possible to slow
the progression of the disease by making lifestyle
changes.

Reducing Risk Factors
There are some risk factors that can be reduced.
Cigarette smoking, a poor diet, uncontrolled high
blood cholesterol or high blood pressure, being
overweight and lack of regular exercise all increase
your risk of heart disease. When you combine one
risk factor, like smoking, with others, such as high
blood pressure and lack of exercise, your risk of
heart attack is much greater.

Many things increase a person’s chances of
developing coronary heart disease. These are called
risk factors. Some of them cannot be changed.
For instance, although more women than men die
each year from coronary heart disease in the
United States, heart disease generally affects
men at younger ages than it does women.

By taking steps to control your risk factors, you can
improve your chances for living a long and healthy
life. Remember, it is never too late.

Early treatment with certain medications—including
aspirin—can help minimize damage to the heart after
a heart attack. To be most effective, these medications
need to be given within 1 hour of the start of heart
attack signals.
If you suspect that someone might be having a heart
attack, you should:
n■
n■

n■
n■

n■

n■
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Call 9-1-1 or the local emergency number immediately.
Have the person stop what he or she is doing and rest
comfortably (Fig. 2-4). This will ease the heart’s need
for oxygen. Many people experiencing a heart attack
find it easier to breathe while sitting.
Loosen any tight or uncomfortable clothing.
Closely watch the person until advanced medical
personnel take over. Notice any changes in the
person’s appearance or behavior. Monitor the
person’s condition.
Be prepared to perform CPR and use an AED, if
available, if the person loses consciousness and stops
breathing.
Ask the person if he or she has a history of heart
disease. Some people with heart disease take
First Aid/CPR/AED
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The best way to deal with a heart attack or cardiac
arrest is to prevent it. Begin to reduce your risk of
heart disease today.

n■

prescribed medication for chest pain. You can help by
getting the medication for the person and assisting
him or her with taking the prescribed medication.
Offer aspirin, if medically appropriate and local
protocols allow, and if the patient can swallow and
has no known contraindications (see the following
section). Be sure that the person has not been

FIGURE 2-4 Comforting the person helps to reduce anxiety and
eases some of the discomfort.

n■
n■
n■

told by his or her health care provider to avoid
taking aspirin.
Be calm and reassuring. Comforting the person helps
to reduce anxiety and eases some of the discomfort.
Talk to bystanders and if possible the person to get
more information.
Do not try to drive the person to the hospital yourself.
He or she could quickly get worse on the way.

Giving Aspirin to Lessen Heart Attack
Damage
You may be able to help a conscious person who is
showing early signals of a heart attack by offering him or
her an appropriate dose of aspirin when the signals first
begin. However, you should never delay calling 9-1-1
or the local emergency number to do this. Always call
for help as soon as you recognize the signals of a heart
attack. Then help the person to be comfortable before
you give the aspirin.
If the person is able to take medicine by mouth, ask:
n■
n■
n■
n■

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

If the person answers no to all of these questions, you
may offer him or her two chewable (81 mg each) baby
aspirins, or one 5-grain (325 mg) adult aspirin tablet
with a small amount of water. Do not use coated aspirin
products or products meant for multiple uses such as for
cold, fever and headache. You also may offer these doses
of aspirin if the person regains consciousness while you
are giving care and is able to take the aspirin by mouth.
Be sure that you offer only aspirin and not Tylenol®Ò,
acetaminophen or nonsteroidal anti-inflammatory
drugs (NSAIDs), such as ibuprofen, Motrin®Ò, Advil®Ò,
naproxen and Aleve®Ò.

CARDIAC ARREST
Cardiac arrest occurs when the heart stops beating or
beats too ineffectively to circulate blood to the brain
and other vital organs. The beats, or contractions, of the
heart become ineffective if they are weak, irregular or
uncoordinated, because at that point the blood no longer
flows through the arteries to the rest of the body.
When the heart stops beating properly, the body cannot
survive. 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 10 minutes.
A person in cardiac arrest is unconscious, not breathing
and has no heartbeat. The heart has either stopped
beating or is beating weakly and irregularly so that
a pulse cannot be detected.
Cardiovascular disease is the primary cause of cardiac
arrest in adults. Cardiac arrest also results from
drowning, choking, drug abuse, severe injury, brain
damage and electrocution.
Causes of cardiac arrest in children and infants include
airway and breathing problems, traumatic injury, a hard
blow to the chest, congenital heart disease and sudden
infant death syndrome (SIDS).
Cardiac arrest can happen suddenly, without any of
the warning signs usually seen in a heart attack. This is
known as sudden cardiac arrest or sudden cardiac death
and accounts for more than 300,000 deaths annually
in the United States. Sudden cardiac arrest is caused by
abnormal, chaotic electrical activity of the heart (known
as arrhythmias). The most common life-threatening
abnormal arrhythmia is ventricular fibrillation (V-fib).

Cardiac Chain of Survival
CPR alone may not be enough to help someone survive
cardiac arrest. Advanced medical care is needed as
soon as possible. A person in cardiac arrest will have
the greatest chance of survival if you follow the four
links in the Cardiac Chain of Survival:
1.

Early recognition and early access to the
emergency medical services (EMS) system.
The sooner someone calls 9-1-1 or the local
emergency number, the sooner EMS personnel
will take over.
2. Early CPR. CPR helps supply blood containing
oxygen to the brain and other vital organs. This
helps to keep the person alive until an AED is
used or advanced medical care is provided.
3. Early defibrillation. An electrical shock, called
defibrillation, may help to restore an effective
heart rhythm.
4. Early advanced medical care.
EMS personnel provide more advanced medical
care and transport the person to a hospital.
For each minute that CPR and defibrillation are delayed,
the chance for survival is reduced by about 10 percent.
In the Cardiac Chain of Survival, each link of the chain
depends on, and is connected to, the other links. Taking
quick action by calling 9-1-1 or the local emergency
number, starting CPR immediately and using an AED,
if one is available, makes it more likely that a person
in cardiac arrest will survive. Remember, you are the
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first link in the Cardiac Chain of Survival. By acting
quickly, you can make a positive difference for someone
experiencing a cardiac emergency.

What to Look For
The main signals of cardiac arrest in an adult, a child
and an infant are unconsciousness and no breathing.
The presence of these signals means that no blood
and oxygen are reaching the person’s brain and other
vital organs.

To determine if an unconscious adult needs CPR, follow
the emergency action steps (CHECK—CALL—CARE)
that you learned in Chapter 1.
n■

Call 9-1-1 or the local emergency number immediately
if you suspect that a person is in cardiac arrest or you
witness someone suddenly collapse.

What to Do Until Help Arrives
Perform CPR until an AED is available and ready to use
or advanced medical personnel take over.

Early CPR and Defibrillation
A person in cardiac arrest needs immediate CPR and
defibrillation. The cells of the brain and other important
organs continue to live for a short time—until all of the
oxygen in the blood is used.
CPR is a combination of chest compressions and
rescue breaths. When the heart is not beating, chest
compressions are needed to circulate blood containing
oxygen. Given together, rescue breaths and chest
compressions help to take over for the heart and lungs.
CPR increases the chances of survival for a person in
cardiac arrest.
In many cases, however, CPR alone cannot correct
the underlying heart problem: defibrillation delivered

FIGURE 2-5 Position yourself so that your shoulders are directly over
your hands.
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by an AED is needed. This shock disrupts the heart’s
electrical activity long enough to allow the heart to
spontaneously develop an effective rhythm on its
own. Without early CPR and early defibrillation, the
chances of survival are greatly reduced. (Using an AED is
discussed in detail in Chapter 3.)
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n■
n■
n■

CHECK the scene and the injured or ill person.
CALL 9-1-1 or the local emergency number.
CHECK for breathing for no more than 10 seconds.
Quickly CHECK for severe bleeding.
If the person is not breathing, give CARE by
beginning CPR.

For chest compressions to be the most effective, the
person should be on his or her back on a firm, flat
surface. If the person is on a soft surface like a sofa
or bed, quickly move him or her to a firm, flat surface
before you begin.
To perform CPR on an adult:
n■

n■

Position your body correctly by kneeling beside
the person’s upper chest, placing your hands in the
correct position, and keeping your arms and elbows
as straight as possible so that your shoulders are
directly over your hands (Fig. 2-5). Your body position
is important when giving chest compressions.
Compressing the person’s chest straight down will
help you reach the necessary depth. Using the correct
body position also will be less tiring for you.
Locate the correct hand position by placing the heel
of one hand on the person’s sternum (breastbone)
at the center of his or her chest (Fig. 2-6). Place

FIGURE 2-6 Locate the correct hand position by placing the heel of
one hand on the person’s sternum (breastbone) in the center of the
person’s chest.

n■

n■

FIGURE 2-7 Place your other hand directly on top of
the first hand. Try to keep your fingers off of the chest
by interlacing them or holding them upward.

your other hand directly on top of the first hand
and try to keep your fingers off of the chest by
interlacing them or holding them upward (Fig. 2-7).
If you feel the notch at the end of the sternum,
move your hands slightly toward the person’s head.
If you have arthritis in your hands, you can give
compressions by grasping the wrist of the hand
positioned on the chest with your other hand
(Fig. 2-8). 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.

n■

Give 30 chest compressions. Push hard, push fast
at a rate of at least 100 compressions per minute.
Note that the term “100 compressions per minute”
refers to the speed of compressions, not the number
of compressions given in a minute. As you give
compressions, count out loud, “One and two and
three and four and five and six and…” up to
30. Push down as you say the number and come up
as you say “and.” This will help you to keep a steady,
even rhythm.
Give compressions by pushing the sternum
down at least 2 inches (Fig. 2-9, A). The downward
and upward movement should be smooth, not
jerky. Push straight down with the weight of
your upper body, not with your arm muscles.
This way, the weight of your upper body will
create the force needed to compress the chest.
Do not rock back and forth. Rocking results in
less-effective compressions and wastes muchneeded energy. If your arms and shoulders
tire quickly, you are not using the correct
body position.
After each compression, release the pressure on
the chest without removing your hands or changing
hand position (Fig. 2-9, B). Allow the chest to
return to its normal position before starting the
next compression. Maintain a steady down-and-up
rhythm and do not pause between compressions.
Spend half of the time pushing down and half
of the time coming up. When you press down, the
walls of the heart squeeze together, forcing the
blood to empty out of the heart. When you come
up, you should release all pressure on the chest,
but do take hands off the chest. This allows
the heart’s chambers to fill with blood between
compressions.

B

A

FIGURE 2-8 If you have arthritis in your hands, you
can give compressions by grasping the wrist of the
hand positioned on the chest with your other hand.

FIGURE 2-9, A–B To give chest compressions: A, Push straight down
with the weight of your body. B, Release, allowing the chest to return
to its normal position.
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n■

n■

Once you have given 30 compressions, open the
airway using the head-tilt/chin-lift technique and give
2 rescue breaths. Each rescue breath should last about
1 second and make the chest clearly rise.
! Open the airway and give rescue breaths, one
after the other.
! Tilt the head back and lift the chin up.
! Pinch the nose shut then make a complete seal
over the person’s mouth.
! Blow in for about 1 second to make the chest
clearly rise.
Continue cycles of chest compressions and rescue
breaths. Each cycle of chest compressions and rescue
breaths should take about 24 seconds. Minimize the
interruption of chest compressions.

If Two Responders Are Available
If two responders trained in CPR are at the scene, both
should identify themselves as being trained. One should
call 9-1-1 or the local emergency number for help while
the other performs CPR. If the first responder is tired
and needs help:
n■
n■

The first responder should tell the second responder
to take over.
The second responder should immediately take over
CPR, beginning with chest compressions.

When to Stop CPR
Once you begin CPR, do not stop except in one of these
situations:
n■
n■
n■

You notice an obvious sign of life, such as
breathing.
An AED is available and ready to use.
Another trained responder or EMS personnel take
over (Fig. 2-10).

FIGURE 2-11 Monitor breathing until help arrives.

n■

You are too exhausted to continue.

n■

The scene becomes unsafe.

If at any time you notice that the person is breathing,
stop CPR. Keep his or her airway open and continue
to monitor the person’s breathing and for any changes
in the person’s condition until EMS personnel take
over (Fig. 2-11).

Cardiac Emergencies in Children
and Infants
It is rare for a child or an infant to initially suffer
a cardiac emergency. Usually, a child or an infant
has a respiratory emergency first and then a cardiac
emergency develops.
Causes of cardiac arrest in children and infants
include:
n■
n■
n■
n■
n■

Airway and breathing problems.
Traumatic injury or an accident (e.g., motor-vehicle
collision, drowning, electrocution or poisoning).
A hard blow to the chest.
Congenital heart disease.
Sudden infant death syndrome (SIDS).

If you recognize that a child or an infant is not breathing,
begin CPR.

CPR for Children and Infants

FIGURE 2-10 Perform CPR until an AED becomes available and is
ready to use or EMS personnel take over. Courtesy of Terry Georgia.
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Follow the emergency action steps (CHECK—
CALL—CARE) to determine if you will need to
perform CPR for a child or an infant. The principles
of CPR (compressing the chest and giving rescue
breaths) are the same for children and infants as for
adults. However, the CPR techniques are slightly
different since children’s and infants’ bodies
are smaller.

FOCUS ON PREPAREDNESS

ADVANCE DIRECTIVES
Your 85-year-old grandfather is living with your
family. He has a terminal illness and is frequently
in the hospital.
One afternoon, you go to his room to give him
lunch. As you start to talk to him, you realize that he
is unconscious. You check for breathing. He is not
breathing. What should you do?
No one but you can answer that question. No one
can advise you. No one can predict the outcome of
your decision. You alone must decide whether or not
to give your grandfather CPR.
Endless questions race through your mind.
Can I face the fact I am losing someone I love?
Should I always try to perform CPR? What would
his life be like after resuscitation? What would my
grandfather want? Your mind tells you to perform
CPR, yet your heart says no.
It is important to realize that it is okay to withhold
CPR when a terminally ill person is dying. Nature
takes its course, and in some cases people feel they
have lived full lives and are prepared for death.

Advance Directives
Fortunately, this type of heart-wrenching, last-second
decision sometimes can be avoided if loved ones
talk to each other in advance about their preferences
regarding lifesaving treatments.
Instructions that describe a person’s wishes about
medical treatment are called advance directives.
These instructions make known a person’s intentions
while he or she is still capable of doing so and are
used when the person can no longer make his or her
own health-care decisions.
As provided by the Federal Patient Self-Determination
Act, adults who are admitted to a hospital or a healthcare facility or who receive assistance from certain
organizations that receive funds from Medicare and
Medicaid have the right to make fundamental choices
about their own care. They must be told about their
right to make decisions about the level of life support
that would be provided in an emergency situation.
They are supposed to be offered the opportunity to
make these choices at the time of admission.

Conversations with relatives, friends or health care
providers while the person is still capable of making
decisions are the most common form of advance
directives. However, because conversations may not
be recalled accurately or may not have taken into
account the illness or emergency now facing the
person, the courts consider written directives to
be more reliable.
Two examples of written advance directives are
living wills and durable powers of attorney for health
care. The types of health-care decisions covered by
these documents vary by state. Talking with a legal
professional can help to determine which advance
directive options are available in your state and
what they cover.
If a person establishes a living will, directions for
health care would be in place before he or she
became unable to communicate his or her wishes.
Instructions that can be included in this document
vary from state to state. A living will generally allows
a person to refuse only medical care that “merely
prolongs the process of dying,” such as resuscitating
a person with a terminal illness.
If a person has established a durable power of
attorney for health care, the document would
authorize someone else to make medical decisions
for that person in any situation in which the person
could no longer make them for him- or herself.
This authorized person is called a health care
surrogate or proxy. This surrogate, with the
information given by the person’s health care
provider, may consent to or refuse medical
treatment on the person’s behalf.

Do Not Resuscitate or Do Not
Attempt Resuscitation
A doctor could formalize the person’s preferences
by writing Do Not Resuscitate (DNR) or Do Not
Attempt Resuscitation (DNAR) orders in his or her
medical records. Such orders would state that if the
person’s heart or breathing stops, he or she should
not be resuscitated. DNR/DNAR orders may be
covered in a living will or in the durable power of
attorney for health care.
(Continued )
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FOCUS ON PREPAREDNESS

(Continued )

Appointing someone to act as a health care
surrogate, along with writing down your instructions,
is the best way to formalize your wishes about
medical care. Some of these documents can be
obtained through a personal physician, attorney or
various state and health care organizations. A lawyer
is not always needed to execute advance directives.
However, if you have any questions concerning
advance directives, it is wise to obtain legal advice.

Discuss the document with all parties so that they
understand the intent of all requests. Keep these
documents updated.

Talk in Advance
Copies of advance directives should be provided
to all personal physicians, family members and the
person chosen as the health care surrogate. Tell
them which documents have been prepared and
where the original and other copies are located.

Knowing about living wills, durable powers of
attorney for health care and DNR/DNAR orders
can help you prepare for difficult decisions. For
more information about your rights and the options
available to you in your state, contact a legal
professional.

Keep in mind that advance directives are not limited
to elderly people or people with terminal illnesses.
Advance directives should be considered by anyone
who has decided on the care he or she would like to
have provided. An unexpected injury or illness could
create a need for decisions at any time.

CPR for a Child

Position your body as you would for an adult,
kneeling next to the child’s upper chest, positioning

your shoulders over your hands and keeping your
arms and elbows as straight as possible.
Give 30 chest compressions. Push hard, push fast
to a depth of about 2 inches and at a rate of at least
100 compressions per minute. Lift up, allowing the
chest to fully return to its normal position, but keep
contact with the chest.
After giving 30 chest compressions, open the airway
and give 2 rescue breaths (Fig. 2-12, B). Each rescue
breath should last about 1 second and make the chest
clearly rise. Use the head-tilt/chin-lift technique to
ensure that the child’s airway is open.

A

B

If during the unconscious check you find that the child
is not breathing, place the child face-up on a firm, flat
surface. Begin CPR by following these steps:
n■

n■

Locate the proper hand position on the middle
of the breastbone as you would for an adult
(Fig. 2-12, A). If you feel the notch at the end of
the sternum, move your hands slightly toward the
child’s head.

n■

n■

FIGURE 2-12, A–B To perform CPR on a child: A, Locate the proper hand position in the center of the child’s chest by placing 2 hands on the center
of the child’s chest. B, After giving 30 chest compressions, open the airway and give 2 rescue breaths.
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Continue cycles of 30 chest compressions and 2 rescue
breaths. Do not stop CPR except in one of these
situations:
n■
n■
n■
n■
n■

You find an obvious sign of life, such as
breathing.
An AED is ready to use.
Another trained responder or EMS personnel
take over.
You are too exhausted to continue.
The scene becomes unsafe.

If at any time you notice the child begin to breathe,
stop CPR, keep the airway open and monitor breathing
and for any changes in the child’s condition until EMS
personnel take over.

n■

Continue cycles of 30 chest compressions and 2
rescue breaths. Do not stop CPR except in one of these
situations:
n■
n■

CPR for an Infant

n■

If during your check you find that the infant is not
breathing, begin CPR by following these steps:

n■

n■

n■

Find the correct location for compressions.
Keep one hand on the infant’s forehead to
maintain an open airway. Use the pads of two
or three fingers of your other hand to give chest
compressions on the center of the chest, just
below the nipple line (toward the infant’s feet).
If you feel the notch at the end of the infant’s
sternum, move your fingers slightly toward the
infant’s head.
Give 30 chest compressions using the pads of
these fingers to compress the chest. Compress
the chest about 1½ inches. Push hard, push fast
(Fig. 2-13, A). Your compressions should be
smooth, not jerky. Keep a steady rhythm.
Do not pause between each compression.

A

When your fingers are coming up, release pressure
on the infant’s chest completely but do not let your
fingers lose contact with the chest. Compress at a rate
of at least 100 compressions per minute.
After giving 30 chest compressions, give 2 rescue
breaths, covering the infant’s mouth and nose
with your mouth (Fig. 2-13, B). Each rescue
breath should last about 1 second and make the
chest clearly rise.

n■

You find an obvious sign of life, such as
breathing.
An AED is ready to use.
Another trained responder or EMS personnel take
over.
You are too exhausted to continue.
The scene becomes unsafe.

If at any time you notice the infant begin to breathe,
stop CPR, keep the airway open and monitor breathing
and for any changes in the infant’s condition until EMS
personnel take over.

Continuous Chest Compressions
(Hands-Only CPR)
If you are unable or unwilling for any reason to perform
full CPR (with rescue breaths), give continuous chest
compressions after calling 9-1-1 or the local emergency
number. Continue giving chest compressions until EMS
personnel take over or you notice an obvious sign of life,
such as breathing.

B

FIGURE 2-13, A–B To perform CPR on an infant: A, Place the pads of two or three fingers in the center of the infant’s chest and compress the chest
about 1½ inches. B, Give 2 rescue breaths, covering the infant’s mouth and nose with your mouth.
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TABLE 2-1

CPR SKILL COMPARISON

Skill Components

Adult

Child

HAND POSITION

Two hands in center
of chest (on lower half of
sternum)

Two hands in center
of chest (on lower half of
sternum)

Two or three fingers
in center of chest
(on lower half of
sternum, just below
nipple line)

CHEST COMPRESSIONS

At least 2 inches

About 2 inches

About 11⁄2 inches

RESCUE BREATHS

Until the chest clearly
rises (about 1 second per
breath)

Until the chest clearly
rises (about 1 second per
breath)

Until the chest clearly
rises (about 1 second per
breath)

CYCLE

30 chest compressions
and 2 rescue breaths

30 chest compressions
and 2 rescue breaths

30 chest compressions
and 2 rescue breaths

RATE

30 chest compressions in
about 18 seconds
(at least 100
compressions
per minute)

30 chest compressions in
about 18 seconds
(at least 100
compressions
per minute)

30 chest compressions in
about 18 seconds
(at least 100
compressions
per minute)

PUTTING IT ALL TOGETHER
Cardiac emergencies are life threatening. Every day
someone will have a heart attack or go into cardiac
arrest. These cardiac emergencies usually happen
in the home. If you know the signals of a heart
attack and cardiac arrest, you will be able to respond
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Infant

immediately. Call 9-1-1 or the local emergency
number and give care until help takes over. If the
person is in cardiac arrest, perform CPR. Use an
AED if one is available. These steps will increase
the chances of survival for the person having
a cardiac emergency.

SKILL SHEET

CPR—ADULT
NO BREATHING
AFTER CHECKING THE SCENE AND THE INJURED OR ILL PERSON:

GIVE 30 CHEST COMPRESSIONS
Push hard, push fast in the center of the chest at
least 2 inches deep and at least 100 compressions
per minute.
TIP: The person must be on a firm, flat surface.

GIVE 2 RESCUE BREATHS
n■
n■

n■

n■
n■

Tilt the head back and lift the chin up.
Pinch the nose shut then make a
complete seal over the person’s mouth.
Blow in for about 1 second to make the
chest clearly rise.
Give rescue breaths, one after the other.
If chest does not rise with rescue breaths, retilt the
head and give another rescue breath.

DO NOT STOP
Continue cycles of CPR. Do not stop except in one of these situations:
n■ You find an obvious sign of life, such as breathing.
n■ An AED is ready to use.
n■ Another trained responder or EMS personnel take over.
n■ You are too exhausted to continue.
n■ The scene becomes unsafe.
TIP: If at any time you notice an obvious sign of life, stop
CPR and monitor breathing and for any changes in condition.

WHAT TO DO NEXT
n■
n■

USE AN AED AS SOON AS ONE IS AVAILABLE.
IF BREATHS DO NOT MAKE CHEST RISE AFTER RETILTING THE HEAD—Give CARE for
unconscious choking.
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SKILL SHEET

CPR—CHILD
NO BREATHING
AFTER CHECKING THE SCENE AND THE INJURED OR ILL CHILD:

GIVE 30 CHEST COMPRESSIONS
Push hard, push fast in the center of the chest about
2 inches deep and at least 100 compressions per minute.
TIP: The child must be on a firm, flat surface.

GIVE 2 RESCUE BREATHS
n■
n■

n■

n■
n■

Tilt the head back and lift the chin up.
Pinch the nose shut then make a complete
seal over the child’s mouth.
Blow in for about 1 second to make the
chest clearly rise.
Give rescue breaths, one after the other.
If chest does not rise with rescue breaths, retilt the
head and give another rescue breath.

DO NOT STOP
Continue cycles of CPR. Do not stop except in one of these situations:
n■ You find an obvious sign of life, such as breathing.
n■ An AED is ready to use.
n■ Another trained responder or EMS personnel take over.
n■ You are too exhausted to continue.
n■ The scene becomes unsafe.
TIP: If at any time you notice an obvious sign of life, stop
CPR and monitor breathing and for any changes in condition.

WHAT TO DO NEXT
n■
n■

42

USE AN AED AS SOON AS ONE IS AVAILABLE.
IF BREATHS DO NOT MAKE CHEST RISE AFTER RETILTING THE HEAD—Give CARE for
unconscious choking.

First Aid/CPR/AED

|

Participant’s Manual

SKILL SHEET

CPR—INFANT
NO BREATHING
AFTER CHECKING THE SCENE AND THE INJURED OR ILL INFANT:

GIVE 30 CHEST COMPRESSIONS
Push hard, push fast in the center of the chest about
1½ inches deep and at least 100 compressions
per minute.
TIP: The infant must be on a firm, flat surface.

GIVE 2 RESCUE BREATHS
n■
n■

n■

n■
n■

Tilt the head back and lift the chin up.
Pinch the nose shut then make a complete
seal over the infant’s mouth and nose.
Blow in for about 1 second to make the
chest clearly rise.
Give rescue breaths, one after the other.
If chest does not rise with rescue breaths, retilt the
head and give another rescue breath.

DO NOT STOP
Continue cycles of CPR. Do not stop except in one of these situations:
n■ You find an obvious sign of life, such as breathing.
n■ An AED is ready to use.
n■ Another trained responder or EMS personnel take over.
n■ You are too exhausted to continue.
n■ The scene becomes unsafe.
TIP: If at any time you notice an obvious sign of life, stop
CPR and monitor breathing and for any changes in condition.

WHAT TO DO NEXT
n■
n■

USE AN AED AS SOON AS ONE IS AVAILABLE.
IF BREATHS DO NOT MAKE CHEST RISE AFTER RETILTING THE HEAD—Give CARE for
unconscious choking.
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AED

S

udden cardiac arrest occurs when the heart suddenly stops beating normally because of abnormal electrical
activity of the heart. Every year in the United States more than 300,000 people die of sudden cardiac arrest.
Sudden cardiac arrest can happen to anyone, anytime without warning but usually occurs in adults. Most
cardiac arrests happen in the home. Therefore, knowing how to activate the emergency medical services (EMS)
system, perform CPR and use an automated external defibrillator (AED) could help you save a life—most likely
someone you love.
This chapter further discusses the third link in the Cardiac Chain of Survival: early defibrillation, including what
it is and how it works in the case of life-threatening abnormal electrical activity of the heart. You also will read
about the steps to follow when using an AED. This knowledge will give you the confidence to give care to anyone
who experiences sudden cardiac arrest.
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WHEN THE HEART
SUDDENLY FAILS
The heart’s electrical system sends out signals that tell
the heart to pump blood. These signals travel through
the upper chambers of the heart, called the atria, to the
lower chambers, called the ventricles.
When the heart is normal and healthy, these electrical
signals cause the ventricles to squeeze together, or
contract. These contractions force blood out of the heart.
The blood then circulates throughout the body. When
the ventricles relax between contractions, blood flows
back into the heart. The pause that you notice between
heart beats when taking a person’s pulse are the pauses
between contractions.
If the heart is damaged by disease or injury, its electrical
system can be disrupted. This can cause an abnormal
heart rhythm that can stop the blood from circulating.
The most common abnormal heart rhythm that causes
sudden cardiac arrest occurs when the ventricles simply
quiver, or fibrillate, without any organized rhythm.
This condition is called ventricular fibrillation (V-fib).
In V-fib, the electrical impulses fire at random, creating
chaos and preventing the heart from pumping and
circulating blood. The person may suddenly collapse
unconscious, and stop breathing.

FIGURE 3-1 There are several types of AEDs.

guidelines provided by the facility’s medical director
or EMS system, when using an AED. Be thoroughly
familiar with the manufacturer’s operating instructions.
Also, be familiar with maintenance guidelines for the
device that you will be using.

AED PRECAUTIONS
When operating an AED, follow these general
precautions:
n■

Another abnormal rhythm found during sudden
cardiac arrest is ventricular tachycardia, or V-tach.
With V-tach, the electrical system tells the ventricles
to contract too quickly. As a result, the heart cannot
pump blood properly. As with V-fib, during V-tach
the person may collapse, become unconscious and
stop breathing.
In many cases, V-fib and V-tach can be corrected by
an electrical shock delivered by an AED. AEDs are
portable electronic devices that analyze the heart’s
rhythm and deliver an electrical shock, known as
defibrillation, which helps the heart to re-establish
an effective rhythm (Fig. 3-1). For each minute that
CPR and defibrillation are delayed, the person’s
chance for survival is reduced by about 10 percent.
However, by learning how to perform CPR and use
an AED, you can make a difference before EMS
personnel take over.

n■

n■

Do not use alcohol to wipe the person’s chest dry.
Alcohol is flammable.
Do not use an AED and/or pads designed for adults
on a child younger than 8 years or weighing less than
55 pounds unless pediatric AED pads specific to the
device are not available.
Do not use pediatric AED pads on an adult or on a
child older than 8 years, or on a person weighing
more than 55 pounds. AEDs equipped with
pediatric AED pads deliver lower levels of energy
that are considered appropriate only for children

USING AN AED
When a cardiac arrest in an adult occurs, call 9-1-1 or
local emergency number and begin CPR immediately.
Also, use an AED as soon as it is available and ready to
use (Fig. 3-2). If CPR is in progress, do not interrupt
until the AED is turned on and the defibrillation pads
are applied. Always follow local protocols, which are

FIGURE 3-2 Defibrillation may help the heart to re-establish an
effective heart rhythm.

CHAPTER

3

|

AED

45

n■
n■

n■
n■

n■
n■

n■

n■

and infants up to 8 years old or weighing less than
55 pounds.
Do not touch the person while the AED is analyzing.
Touching or moving the person may affect analysis.
Before shocking a person with an AED, make sure
that no one is touching or is in contact with the person
or any resuscitation equipment.
Do not touch the person while the device is
defibrillating. You or someone else could be shocked.
Do not defibrillate someone when around
flammable or combustible materials, such as gasoline
or free-flowing oxygen.
Do not use an AED in a moving vehicle. Movement
may affect the analysis.
Do not use an AED on a person who is in contact
with water. Move the person and AED away from
puddles of water or swimming pools or out of the rain
before defibrillating.
Do not use an AED on a person wearing a
nitroglycerin patch or other medical patch on the
chest. With a gloved hand, remove any patches from
the chest before attaching the device.
Do not use a mobile phone or radio within 6 feet
of the AED. Radiofrequency interference (RFI)
and electromagnetic interference (EMI), as well as
infrared interference, generated by radio signals can
disrupt analysis.

HOW TO USE AN
AED—ADULTS

operation. Most AEDs can be operated by following
these simple steps:
n■
n■

n■

n■
n■

n■

n■

Different types of AEDs are available, but all are
similar to operate and have some common features,
such as electrode (AED or defibrillation) pads, voice
prompts, visual displays and/or lighted buttons to
guide the responder through the steps of the AED

A

Turn on the AED.
Expose the person’s chest and wipe the bare chest
dry with a small towel or gauze pads. This ensures
that the AED pads will stick to the chest properly.
Apply the AED pads to the person’s bare, dry chest.
(Make sure to peel the backing off each pad, one at a
time, to expose the adhesive surface of the pad before
applying it to the person’s bare chest.) Place one pad
on the upper right chest and the other pad on the left
side of the chest (Fig. 3-3, A).
Plug the connector into the AED, if necessary.
Let the AED analyze the heart rhythm (or push the
button marked “analyze,” if indicated and prompted
by the AED). Advise all responders and bystanders to
“stand clear” (Fig. 3-3, B). No one should touch the
person while the AED is analyzing because this could
result in faulty readings.
If the AED advises that a shock is needed:
! Make sure that no one, including you, is touching
the person.
! Say, “EVERYONE, STAND CLEAR.”
! Deliver the shock by pushing the “shock” button,
if necessary. (Some models can deliver the
shock automatically while others have a “shock”
button that must be manually pushed to deliver
the shock.)
After delivering the shock, or if no shock is advised:
! Perform about 2 minutes (or 5 cycles) of CPR.
! Continue to follow the prompts of the AED.

If at any time you notice an obvious sign of life, such
as breathing, stop performing CPR and monitor
the person’s breathing and any changes in the
person’s condition.

B

FIGURE 3-3, A–B To use an AED on an adult: Turn on the AED. A, Apply the pads to the person’s bare, dry chest. Place one pad on the upper right
chest and the other pad on the left side of the chest. B, Advise everyone to “stand clear” while the AED analyzes the heart rhythm. Deliver a shock by
pushing the shock button if indicated and prompted by the AED.
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HOW TO USE AN AED—
CHILDREN AND INFANTS
While the incidence of cardiac arrest is relatively
low compared with adults, sudden cardiac arrest
resulting from V-fib does happen to young children
and infants. However, most cases of cardiac arrest
in children and infants are not sudden and may be
caused by:
n■
n■
n■
n■
n■

Airway and breathing problems.
Traumatic injuries or accidents (e.g., motor-vehicle
collision, drowning, electrocution or poisoning).
A hard blow to the chest.
Congenital heart disease.
Sudden infant death syndrome (SIDS).

n■
n■

n■

Use an AED as soon as it is available, ready to use and
is safe to do so. However, as you learned in the Cardiac
Chain of Survival, in a cardiac emergency, you should
always call 9-1-1 or the local emergency number first.
AEDs equipped with pediatric AED pads can deliver
lower levels of energy considered appropriate for
children and infants up to 8 years of age or weighing
less than 55 pounds. Use pediatric AED pads and/or
equipment if available. If pediatric-specific equipment
is not available, use an AED designed for adults on
children and infants. Always follow local protocols (i.e.,
guidelines provided by the facility’s medical director
or EMS) and the manufacturer’s instructions. Follow
the same general steps and precautions that you would
when using an AED on an adult in cardiac arrest.
n■
n■
n■

Turn on the AED.
Expose the child’s or infant’s chest and wipe it dry.
Apply the pediatric pads to the child’s or infant’s bare,
dry chest. Place one pad on the child’s upper right

A

n■

chest and the other pad on the left side of the chest.
Make sure that the pads are not touching. If the
pads risk touching each other, such as with a small
child or an infant, place one pad in the middle of
the child’s or infant’s chest and the other pad on
the child’s or infant’s back, between the shoulder
blades (Fig. 3-4, A–B).
Plug the connector into the AED, if necessary.
Let the AED analyze the heart rhythm (or push the
button marked “analyze,” if indicated and prompted
by the AED). Advise all responders and bystanders to
“Stand clear.” No one should touch the child or infant
while the AED is analyzing because this could result
in faulty reading.
If the AED advises that a shock is needed:
! Make sure that no one, including you, is touching
the child or infant.
! Say, “EVERYONE, STAND CLEAR.”
! Deliver the shock by pushing the “shock” button,
if necessary.
After delivering the shock, or if no shock is advised:
! Perform about 2 minutes (or 5 cycles) of CPR.
! Continue to follow the prompts of the AED.

If at any time you notice an obvious sign of life,
such as breathing, stop performing CPR and monitor
breathing and for any changes in the child’s or
infant’s condition.

SPECIAL AED SITUATIONS
Some situations require you to pay special attention
when using an AED. These include using AEDs
around water and on people with implantable devices,
transdermal patches, hypothermia, trauma and jewelry
or body piercings. Or, you may need to determine what

B

FIGURE 3-4, A–B A, Place one pediatric pad on the upper right chest and the other pad on the left side of the chest. B, If the pads risk touching
each other, place one on the chest and the other on the back of the child or infant.
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to do if local protocols or the AED’s instructions differ
from those you have learned. Familiarize yourself with
these situations as much as possible so that you know
how to respond appropriately, should the situation arise.
Always use common sense when using an AED and
follow the manufacturer’s recommendations.

AEDs Around Water
If the person is in water, remove him or her from the
water before defibrillation. A shock delivered in water
could harm responders or bystanders. Once you have
removed the person from the water, be sure there are
no puddles of water around you, the person or the
AED. Remove wet clothing to place the pads properly,
if necessary. Dry the person’s chest and attach the
AED pads.
If it is raining, take steps to make sure that the person
is as dry as possible and sheltered from the rain.
Ensure that the person’s chest is wiped dry. Do not
delay defibrillation when taking steps to create a dry
environment. AEDs are safe when all precautions and
manufacturer’s operating instructions are followed, even
in rain and snow. Avoid getting the AED or defibrillation
pads wet.

Pacemakers and Implantable
Cardioverter-Defibrillators
Some people whose hearts are weak, beat too slowly,
skip beats or beat in a rhythm that is too fast may have
had a pacemaker implanted. These small, implantable
devices are usually located in the area below the person’s
left collar bone, although they can be placed elsewhere.
Typically they feel like a small lump under the skin.
Other people may have an implantable cardioverterdefibrillator (ICD), a miniature version of an AED. ICDs
automatically recognize and restore abnormal heart
rhythms. Sometimes a person’s heart beats irregularly,
even if the person has a pacemaker or ICD.
If the implanted device is visible or you know that the
person has one, do not place the defibrillation pads
directly over the device (Fig. 3-5). This may interfere
with the delivery of the shock. Adjust pad placement if
necessary and continue to follow the AED instructions.
If you are not sure whether the person has an implanted
device, use the AED if needed. It will not harm the
person or responder.
The responder should be aware that it is possible to
receive a mild shock if an implantable ICD delivers a
shock to the person during CPR. However, this risk
of injury to responders is minimal, and the amount of
electrical energy involved is low. Follow any special
precautions associated with ICDs but do not delay in
performing CPR and using an AED.
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FIGURE 3-5 Look for an ICD before defibrillation. Courtesy of Ted Crites.

Transdermal Medication Patches
Some people have a patch on their skin that
automatically delivers medication through the skin,
called a transdermal medication patch. A common
medication patch is the nitroglycerin patch, which
is used by people with a history of cardiac problems.
Because a responder can absorb medication through
the skin, remove patches with a gloved hand before
defibrillation. Nicotine patches used to stop smoking
look similar to nitroglycerin patches. Do not waste time
trying to identify patches. Instead remove any patch
that you see on the person’s chest with a gloved hand.
Never place AED electrode pads directly on top of
medication patches.

Hypothermia
Hypothermia is a life-threatening condition in which the
entire body cools because its ability to keep warm fails.
Some people who have experienced hypothermia have
been resuscitated successfully, even after prolonged
exposure to the cold. If the person is not breathing,
begin CPR until an AED becomes readily available.
Follow local protocols as to whether you should use
an AED in this situation.
If the person is wet, remove wet clothing and dry his or
her chest. Attach the AED pads. If a shock is indicated,
deliver it, following the instructions of the AED.
If the person still is not breathing, continue CPR and
protect the person from further heat loss. Follow local
protocols as to whether additional shocks should
be delivered. Do not withhold CPR or defibrillation
to re-warm the person. Be careful not to unnecessarily
shake a person who has experienced hypothermia as
this could result in V-fib.

Trauma
If a person is in cardiac arrest as a result of traumatic
injuries, you still can use an AED. Administer
defibrillation according to local protocols.

Chest Hair
Some men have excessive chest hair that may interfere
with AED pad-to-skin contact, although it’s a rare
occurrence. Since time is critical in a cardiac arrest
situation and chest hair rarely interferes with pad
adhesion, attach the pads and analyze the heart’s
rhythm as soon as possible. Press firmly on the pads to
attach them to the person’s chest.
If you get a “check pads” or similar message from the
AED, remove the pads and replace them with new ones.
The pad adhesive may pull out some of the chest hair,
which may solve the problem. If you continue to get
the “check pads” message, remove the pads, shave the
person’s chest where the pads should be placed, and
attach new pads to the person’s chest. (There should
be spare defibrillation pads and a safety razor included
in the AED kit.) Be careful not to cut the person while
shaving the chest, as cuts and scrapes can interfere
with rhythm analysis.

Metal Surfaces
It is safe to deliver a shock to a person in cardiac arrest
when he or she is lying on a metal surface, such as
bleachers, as long as appropriate safety precautions
are taken. Specifically, care should be taken that
defibrillation electrode pads do not contact the
conductive (metal) surface and that no one is touching
the person when the shock button is pressed.

Jewelry and Body Piercings
You do not need to remove jewelry and body piercings
when using an AED. Leaving them on the person will
do no harm. Taking time to remove them will delay
giving the first shock. Therefore, do not delay the
use of an AED to remove jewelry or body piercings.
However, do not place the AED pads directly over
metallic jewelry or body piercings. Adjust AED pad
placement if necessary.

OTHER AED PROTOCOLS
Other AED protocols, such as delivering three shocks
and then performing CPR, are neither wrong nor
harmful to the person. However, improved methods,
based on scientific evidence, make it easier to coordinate
performing CPR and using the AED. Follow the
instructions of the AED device you are using.

testing features. However, it is important to be
familiar with any visual or audible warning prompts
on the AED that warn of malfunction or a low
battery. Read the operator’s manual thoroughly and
check with the manufacturer to obtain all necessary
information regarding maintenance.
In most cases, if the machine detects any malfunction,
contact the manufacturer. You may need to return
the device to the manufacturer for service. Although
AEDs require minimal maintenance, it is important to
remember the following:
n■

n■

n■
n■
n■
n■

Follow the manufacturer’s specific recommendations
and your facility’s schedule for periodic equipment
checks, including checking the batteries and
defibrillation pads.
Make sure that the batteries have enough energy for
one complete rescue. (A fully charged backup battery
should be readily available.)
Make sure that the correct defibrillation pads are in
the package and are properly sealed.
Check any expiration dates on defibrillation pads and
batteries and replace as needed.
After use, make sure that all accessories are replaced
and that the machine is in proper working order.
If at any time the machine fails to work properly
or warning indicators are recognized, stop using it
and contact the manufacturer immediately. If the
AED stops working during an emergency continue
performing CPR until EMS personnel take over.

PUTTING IT ALL TOGETHER
Sudden cardiac arrest is a life-threatening emergency
that happens when the heart suddenly stops beating or
circulating blood because of abnormal electrical activity
of the heart. You must act quickly to help. For a person
to survive cardiac arrest, responders must recognize
the cardiac emergency, call 9-1-1 immediately, perform
CPR and use an AED as soon as one becomes available.
These actions will keep blood containing oxygen flowing
throughout the body, stop the abnormal heart rhythm
and ensure that advanced medical care arrives as quickly
as possible. The sooner the EMS system is activated,
CPR is started and a defibrillation shock from an AED
is delivered, the greater are the chances for survival. By
following the four links of the Cardiac Chain of Survival
you can help save a life.

AED MAINTENANCE
For defibrillators to perform properly, they must be
maintained like any other machine. AEDs require
minimal maintenance. They have a variety of self-
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SKILL SHEET

AED—ADULT OR CHILD

OLDER THAN 8 YEARS OR WEIGHING MORE THAN 55 POUNDS
NO BREATHING
TIP: Do not use pediatric AED pads or equipment on an adult or
on a child older than 8 years or weighing more than 55 pounds.
AFTER CHECKING THE SCENE AND THE INJURED OR ILL PERSON:

TURN ON AED
Follow the voice and/or visual prompts.

WIPE BARE CHEST DRY
TIP: Remove any medication patches with a gloved hand.

ATTACH PADS

PLUG IN CONNECTOR,
IF NECESSARY
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SKILL SHEET
STAND CLEAR
Make sure no one, including you, is touching the person.
n■ Say, “EVERYONE STAND CLEAR.”

ANALYZE HEART RHYTHM
Push the “analyze” button, if necessary. Let the AED analyze the heart rhythm.

DELIVER SHOCK
IF A SHOCK IS ADVISED:
n■ Make sure no one, including you, is touching the person.
n■ Say, “EVERYONE STAND CLEAR.”
n■ Push the “shock” button, if necessary.

PERFORM CPR
After delivering the shock, or if no shock is advised:
n■ Perform about 2 minutes (or 5 cycles) of CPR.
n■ Continue to follow the prompts of the AED.

TIPS:
•

If at any time you notice an obvious sign of life, stop CPR
and monitor breathing and for any changes in condition.

•

If two trained responders are present, one should perform
CPR while the second responder operates the AED.
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SKILL SHEET

AED—CHILD AND INFANT

YOUNGER THAN 8 YEARS OR WEIGHING LESS THAN 55 POUNDS
NO BREATHING
TIP: When available, use pediatric settings or pads when caring for children and infants.
If pediatric equipment is not available, rescuers may use AEDs configured for adults.
AFTER CHECKING THE SCENE AND THE INJURED OR ILL CHILD OR INFANT:

TURN ON AED
Follow the voice and/or visual prompts.

WIPE BARE CHEST DRY

ATTACH PADS
If the pads risk touching each other, use the
front-to-back pad placement.

PLUG IN CONNECTOR,
IF NECESSARY
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SKILL SHEET
STAND CLEAR
Make sure no one, including you, is touching
the child or infant.
n■ Say, “EVERYONE STAND CLEAR.”

ANALYZE HEART RHYTHM
Push the “analyze” button, if necessary. Let the AED analyze the heart rhythm.

DELIVER SHOCK
IF A SHOCK IS ADVISED:
n■ Make sure no one, including you,
is touching the child or infant.
n■ Say, “EVERYONE STAND CLEAR.”
n■ Push the “shock” button.

PERFORM CPR
After delivering the shock, or if no shock is advised:
n■ Perform about 2 minutes (or 5 cycles) of CPR.
n■ Continue to follow the prompts of the AED.
TIPS:
•

If at any time you notice an obvious sign of life, stop CPR
and monitor breathing and for any changes in condition.

•

If two trained responders are present, one should perform
CPR while the second responder operates the AED.
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CHAPTER

4

Breathing Emergencies

A

breathing emergency is any respiratory problem that can threaten a person’s life. Breathing emergencies
happen when air cannot travel freely and easily into the lungs. Respiratory distress, respiratory arrest and
choking are examples of breathing emergencies. In a breathing emergency, seconds count so you must react
at once. This chapter discusses how to recognize and care for breathing emergencies.
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BACKGROUND
The human body needs a constant supply of oxygen
to survive. When you breathe through your mouth and
nose, air travels down your throat, through
your windpipe and into your lungs. This pathway
from the mouth and nose to the lungs is called
the airway.
As you might imagine, the airway, mouth and nose are
smaller in children and infants than they are in adults
(Fig. 4-1, A–B). As a result, they can be blocked more
easily by small objects, blood, fluids or swelling.
In a breathing emergency, air must reach the lungs. For
any person, regardless of age, it is important to keep the
airway open when giving care.

Nose
Mouth
Tongue
Epiglottis
Trachea

Once air reaches the lungs, oxygen in the air is
transferred to the blood. The heart pumps the blood
throughout the body. The blood flows through the blood
vessels, delivering oxygen to the brain, heart and all
other parts of the body.
In some breathing emergencies the oxygen supply to the
body is greatly reduced, whereas in others the oxygen
supply is cut off entirely. As a result, the heart soon stops
beating and blood no longer moves through the body.
Without oxygen, brain cells can begin to die within 4 to
6 minutes (Fig. 4-2). Unless the brain receives oxygen
within minutes, permanent brain damage or death
will result.
It is important to recognize breathing emergencies
in children and infants and act before the heart stops
beating. Frequently, an adult’s heart stops working
(known as cardiac arrest) because of heart disease.
However, children and infants usually have healthy
hearts. When the heart stops in a child or infant, it
usually is the result of a breathing emergency.
No matter what the age of the person, trouble breathing
can be the first signal of a more serious emergency,
such as a heart problem. Recognizing the signals of
breathing problems and giving care often are the keys
to preventing these problems from becoming more
serious emergencies.
If the injured or ill person is conscious, he or she
may be able to indicate what is wrong by speaking or
gesturing to you and may be able to answer questions.
However, if you are unable to communicate with a

FIGURE 4-1, A A child’s airway

Nose
Mouth
Tongue
Epiglottis
Trachea

FIGURE 4-1, B An adult’s airway

FIGURE 4-2 Time is critical in breathing emergencies.
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person, it can be difficult to determine what is wrong.
Therefore, it is important to recognize the signals of
breathing emergencies, know when to call 9-1-1 or the
local emergency number and know what to do until help
arrives and takes over.

RESPIRATORY DISTRESS
AND RESPIRATORY ARREST
Respiratory distress and respiratory arrest are types
of breathing emergencies. Respiratory distress is a
condition in which breathing becomes difficult. It is
the most common breathing emergency. Respiratory
distress can lead to respiratory arrest, which occurs
when breathing has stopped.

when a trigger, such as exercise, cold air, allergens or
other irritants, causes the airway to swell and narrow.
This makes breathing difficult.
The Centers for Disease Control and Prevention
(CDC) estimate that in 2005, nearly 22.2 million
Americans were affected by asthma. Asthma is more
common in children and young adults than in older
adults, but its frequency and severity is increasing
in all age groups in the United States. Asthma is the
third-ranking cause of hospitalization among those
younger than 15 years.

Normal breathing is regular, quiet and effortless. A person
does not appear to be working hard or struggling when
breathing normally. This means that the person is not
making noise when breathing, breaths are not fast and
breathing does not cause discomfort or pain. However, it
should be noted that normal breathing rates in children
and infants are faster than normal breathing rates in
adults. Infants have periodic breathing, so changes in
breathing patterns are normal for infants.

You often can tell when a person is having an asthma
attack by the hoarse whistling sound that he or
she makes while exhaling. This sound, known as
wheezing, occurs because air becomes trapped in
the lungs. Trouble breathing, shortness of breath,
tightness in the chest and coughing after exercise are
other signals of an asthma attack. Usually, people
diagnosed with asthma prevent and control their
attacks with medication. These medications reduce
swelling and mucus production in the airways. They
also relax the muscle bands that tighten around
the airways, making breathing easier. For more
information on asthma, see Chapter 10.

You usually can identify a breathing problem by
watching and listening to the person’s breathing and by
asking the person how he or she feels.

Chronic Obstructive Pulmonary Disease

Causes of Respiratory Distress
and Respiratory Arrest
Respiratory distress and respiratory arrest can be caused by:
n■
n■
n■
n■
n■
n■
n■
n■
n■
n■
n■
n■

Choking (a partially or completely obstructed airway).
Illness.
Chronic conditions (long-lasting or frequently
recurring), such as asthma.
Electrocution.
Irregular heartbeat.
Heart attack.
Injury to the head or brain stem, chest, lungs or
abdomen.
Allergic reactions.
Drug overdose (especially alcohol, narcotic painkillers,
barbiturates, anesthetics and other depressants).
Poisoning.
Emotional distress.
Drowning.

Chronic obstructive pulmonary disease (COPD) is a
long-term lung disease encompassing both chronic
bronchitis and emphysema. COPD causes a person
to have trouble breathing because of damage to the
lungs. In a person with COPD, the airways become
partly blocked and the air sacs in the lungs lose their
ability to fill with air. This makes it hard to breathe
in and out. There is no cure for COPD, and it worsens
over time.
The most common cause of COPD is cigarette
smoking, but breathing in other types of lung
irritants, pollution, dust or chemicals over a long
period also can cause COPD. It usually is diagnosed
when a person is middle aged or older. It is the
fourth-ranking cause of death in the United States
and a major cause of illness.
Common signals of COPD include:
n■
n■
n■
n■

Asthma
Asthma is the inflammation of the air passages that
results in a temporary narrowing of the airways that
carry oxygen to the lungs. An asthma attack happens
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n■
n■
n■

Coughing up a large volume of mucus.
Tendency to tire easily.
Loss of appetite.
Bent posture with shoulders raised and lips pursed to
make breathing easier.
A fast pulse.
Round, barrel-shaped chest.
Confusion (caused by lack of oxygen to the brain).

Emphysema
Emphysema is a type of COPD. Emphysema is a disease
that involves damage to the air sacs in the lungs. It is a
chronic (long-lasting or frequently recurring) disease
that worsens over time. The most common signal of
emphysema is shortness of breath. Exhaling is extremely
difficult. In advanced cases, the affected person may
feel restless, confused and weak, and even may go into
respiratory or cardiac arrest.

Bronchitis
Bronchitis is an inflammation of the main air passages
to the lungs. It can be acute (short-lasting) or chronic.
Chronic bronchitis is a type of COPD. To be diagnosed
with chronic bronchitis, a person must have a cough
with mucus on most days of the month for at least
3 months.
Acute bronchitis is not a type of COPD; it develops after
a person has had a viral respiratory infection. It first
affects the nose, sinuses and throat and then spreads to
the lungs. Those most at risk for acute bronchitis include
children, infants, the elderly, people with heart or lung
disease and smokers.
Signals of both types of bronchitis include:
n■
n■
n■
n■
n■
n■

Chest discomfort.
Cough that produces mucus.
Fatigue.
Fever (usually low).
Shortness of breath that worsens with activity.
Wheezing.

Additional signals of chronic bronchitis include:
n■
n■
n■

Ankle, feet and leg swelling.
Blue lips.
Frequent respiratory infections, such as colds or
the flu.

Hyperventilation
Hyperventilation occurs when a person’s breathing
is faster and more shallow than normal. When this
happens, the body does not take in enough oxygen to
meet its demands. People who are hyperventilating feel
as if they cannot get enough air. Often they are afraid
and anxious or seem confused. They may say that
they feel dizzy or that their fingers and toes feel numb
and tingly.
Hyperventilation often results from fear or anxiety
and usually occurs in people who are tense and
nervous. However, it also can be caused by head
injuries, severe bleeding or illnesses, such as high
fever, heart failure, lung disease and diabetic

emergencies. Asthma and exercise also can trigger
hyperventilation.
Hyperventilation is the body’s way of compensating
when there is a lack of enough oxygen. The result is
an excess of carbon dioxide, which alters the acidity
of the blood.

Allergic Reactions
An allergic reaction is the response of the immune
system to a foreign substance that enters the body.
Common allergens include bee or insect venom,
antibiotics, pollen, animal dander, sulfa and some
foods such as nuts, peanuts, shellfish, strawberries and
coconut oils.
Allergic reactions can cause breathing problems. At first
the reaction may appear to be just a rash and a feeling
of tightness in the chest and throat, but this condition
can become life threatening. The person’s face, neck and
tongue may swell, closing the airway.
A severe allergic reaction can cause a condition called
anaphylaxis, also known as anaphylactic shock.
During anaphylaxis, air passages swell and restrict a
person’s breathing. Anaphylaxis can be brought on
when a person with an allergy comes into contact with
allergens via insect stings, food, certain medications or
other substances. Signals of anaphylaxis include a rash,
tightness in the chest and throat, and swelling of the
face, neck and tongue. The person also may feel dizzy or
confused. Anaphylaxis is a life-threatening emergency.
Some people know that they are allergic to certain
substances or to insect stings. They may have learned to
avoid these things and may carry medication to reverse
the allergic reaction. People who have severe allergic
reactions may wear a medical identification (ID) tag,
bracelet or necklace.

Croup
Croup is a harsh, repetitive cough that most commonly
affects children younger than 5 years. The airway
constricts, limiting the passage of air, which causes the
child to produce an unusual-sounding cough that can
range from a high-pitched wheeze to a barking cough.
Croup mostly occurs during the evening and nighttime.
Most children with croup can be cared for at home using
mist treatment or cool air. However, in some cases, a
child with croup can progress quickly from respiratory
distress to respiratory arrest.

Epiglottitis
Epiglottitis is a far less common infection than croup
that causes severe swelling of the epiglottis. The
epiglottis is a piece of cartilage at the back of the tongue.
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When it swells, it can block the windpipe and lead to
severe breathing problems. Epiglottitis usually is caused
by infection with Haemophilus influenzae bacteria.
The signals of epiglottitis may be similar to croup, but
it is a more serious illness and can result in death if the
airway is blocked completely.
In the past, epiglottitis was a common illness in children
between 2 and 6 years of age. However, epiglottitis in
children has dropped dramatically in the United States
since the 1980s when children began routinely receiving
the H. influenzae type B (Hib) vaccine.
For children and adults, epiglottitis begins with a high
fever and sore throat. A person with epiglottitis may
need to sit up and lean forward, perhaps with the chin
thrust out in order to breathe. Other signals include
drooling, difficulty swallowing, voice changes, chills,
shaking and fever.
Seek medical care immediately for a person who may
have epiglottitis. This condition is a medical emergency.

FIGURE 4-3 A person who is having trouble breathing may breathe
more easily in a sitting position.

n■

If the person is conscious, check for other
conditions.

n■

Remember that a person having breathing problems
may find it hard to talk. If the person cannot talk,
ask him or her to nod or to shake his or her head
to answer yes-or-no questions. Try to reassure
the person to reduce anxiety. This may make
breathing easier.

n■

If bystanders are present and the person with
trouble breathing is having difficulty answering
your questions, ask them what they know about the
person’s condition.

n■

If the person is hyperventilating and you are sure
whether it is caused by emotion, such as excitement
or fear, tell the person to relax and breathe slowly.
A person who is hyperventilating from emotion may
resume normal breathing if he or she is reassured
and calmed down. If the person’s breathing still
does not slow down, the person could have a serious
problem.

What to Look For
Although breathing problems have many causes, you
do not need to know the exact cause of a breathing
emergency to care for it. You do need to be able to
recognize when a person is having trouble breathing or
is not breathing at all. Signals of breathing emergencies
include:

n■

Trouble breathing or no breathing.
Slow or rapid breathing.
Unusually deep or shallow breathing.
Gasping for breath.

n■

Wheezing, gurgling or making high-pitched noises.

n■

Unusually moist or cool skin.

n■

Flushed, pale, ashen or bluish skin.

n■

Shortness of breath.

n■

Dizziness or light-headedness.

n■

Pain in the chest or tingling in the hands, feet or lips.

n■

Apprehensive or fearful feelings.

n■
n■
n■

When to Call 9-1-1
If a person is not breathing or if breathing is too fast, too
slow, noisy or painful, call 9-1-1 or the local emergency
number immediately.

What to Do Until Help Arrives
If an adult, child or infant is having trouble breathing:
n■
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Help the person rest in a comfortable position. Usually,
sitting is more comfortable than lying down because
breathing is easier in that position (Fig. 4-3).
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If an adult is unconscious and not breathing, the
cause is most likely a cardiac emergency. Immediately
begin CPR starting with chest compressions.
If an adult is not breathing because of a respiratory
cause, such as drowning, or drug overdose, give
2 rescue breaths after checking for breathing and
before quickly scanning for severe bleeding and
beginning CPR.
Remember, a nonbreathing person’s greatest need is for
oxygen. If breathing stops or is restricted long enough,
a person will become unconscious, the heart will stop
beating and body systems will quickly fail.
If a child or an infant is unconscious and not breathing,
give 2 rescue breaths after checking for breathing
and before quickly scanning for severe bleeding and
beginning CPR.

CHOKING
Choking is a common breathing emergency. It occurs
when the person’s airway is partially or completely
blocked. If a conscious person is choking, his or her airway
has been blocked by a foreign object, such as a piece of
food or a small toy; by swelling in the mouth or throat; or
by fluids, such as vomit or blood. With a partially blocked
airway, the person usually can breathe with some trouble.
A person with a partially blocked airway may be able to
get enough air in and out of the lungs to cough or to make
wheezing sounds. The person also may get enough air
to speak. A person whose airway is completely blocked
cannot cough, speak, cry or breathe at all.

Causes of Choking in Adults
Causes of choking in an adult include:
n■
n■
n■

n■
n■

Trying to swallow large pieces of poorly chewed
food.
Drinking alcohol before or during meals. (Alcohol
dulls the nerves that aid swallowing.)
Wearing dentures. (Dentures make it difficult
to sense whether food is fully chewed before it
is swallowed.)
Eating while talking excitedly or laughing, or eating
too fast.
Walking, playing or running with food or objects in
the mouth.

Causes of Choking in Children
and Infants
Choking is a common cause of injury and death in
children younger than 5 years. Because young children
put nearly everything in their mouths, small, nonfood
items, such as safety pins, small parts from toys and
coins, often cause choking. However, food is responsible
for most of the choking incidents in children.
The American Academy of Pediatrics (AAP)
recommends that young children not be given hard,
smooth foods such as raw vegetables. These foods
must be chewed with a grinding motion, which is
a skill that children do not master until 4 years of
age; therefore, children may attempt to swallow
these foods whole. For this same reason, the AAP
recommends not giving children peanuts until they
are 7 years of age or older.
The AAP also recommends that young children not be
given round, firm foods such as hot dogs and carrot
sticks unless they are chopped into small pieces no
larger than ½ inch. Since choking remains a significant
danger to children younger than 5 years, the AAP further
recommends keeping the following foods, and other
items meant to be chewed or swallowed, away from
young children:
n■
n■
n■

Hard, gooey or sticky candy
Grapes
Popcorn

FOCUS ON PREVENTION

CHOKING IN CHILDREN AND INFANTS
n■

n■
n■

n■
n■

n■

n■

Supervise mealtimes for young children
and infants.
Do not let children eat while playing or running.
Teach children to chew and swallow food
before talking or laughing.
Do not give chewing gum to young children.
Do not give young children smooth, hard food
such as peanuts and raw vegetables.
Do not give young children round, firm
foods such as hot dogs and carrot sticks
unless chopped into pieces ½ inch
or smaller.
Do not allow small children to play with
un-inflated balloons. (The U.S. Consumer

Product Safety Commission recommends
keeping these away from children younger than
8 years of age.)
n■
Keep small objects such as safety pins, small
parts from toys and coins away from small
children.
n■
Make sure that toys are too large to be
swallowed.
n■
Make sure that toys have no small parts that
could be pulled off.
If you are unsure whether an object is safe for young
children, test it by trying to pass it through a toilet
paper roll. If it fits through the 1¾-inch diameter roll,
it is not safe for young children.
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n■
n■

Chewing gum
Vitamins

Although food items cause most of the choking injuries
in children, toys and household items also can be
hazardous. Balloons, when broken or un-inflated, can
choke or suffocate young children who try to swallow them.
According to the Consumer Product Safety Commission
(CPSC), more children have suffocated on non-inflated
balloons and pieces of broken balloons than any other type
of toy. Other nonfood items that can cause choking include:
n■
n■
n■
n■
n■
n■
n■

Baby powder.
Objects from the trash, such as eggshells and pop-tops
from beverage cans.
Safety pins.
Coins.
Marbles.
Pen and marker caps.
Small button-type batteries.

FIGURE 4-4 Clutching the throat with one or
both hands is universally recognized as a signal
for choking.

What to Look For
Signals of choking include:
n■
n■
n■
n■
n■
n■
n■

Coughing, either forcefully or weakly.
Clutching the throat with one or both hands (Fig. 4-4).
Inability to cough, speak, cry or breathe.
Making high-pitched noises while inhaling or noisy
breathing.
Panic.
Bluish skin color.
Losing consciousness if blockage is not removed.

When to Call 9-1-1
If the person continues to cough without coughing up the
object, have someone call 9-1-1 or the local emergency
number. A partially blocked airway can quickly become
completely blocked.

A person whose airway is completely blocked cannot
cough, speak, cry or breathe. Sometimes the person may
cough weakly or make high-pitched noises. This tells you
that the person is not getting enough air to stay alive.
Act at once! If a bystander is available, have him or her
call 9-1-1 or the local emergency number while you begin
to give care.

What to Do Until Help Arrives

Caring for a Conscious Choking Adult
or Child
If the choking person is coughing forcefully, let him or
her try to cough up the object. A person who is getting
enough air to cough or speak is getting enough air to
breathe. Stay with the person and encourage him or her
to continue coughing.

B

A

FIGURE 4-5, A–B If a conscious adult has a completely blocked airway: A, Give back blows. B, Then give abdominal thrusts.
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C

D

FIGURE 4-5, C–D If a conscious child has a completely blocked airway: C, Give back blows. D, Then give abdominal thrusts, as you
would for an adult.

A conscious adult or child who has a completely blocked
airway needs immediate care. Using more than one
technique often is necessary to dislodge an object and
clear a person’s airway. A combination of 5 back blows
followed by 5 abdominal thrusts provides an effective
way to clear the airway obstruction (Fig. 4-5, A–D).
To give back blows, position yourself slightly behind the
person. Provide support by placing one arm diagonally
across the chest and bend the person forward at the
waist until the upper airway is at least parallel to the
ground. Firmly strike the person between the shoulder
blades with the heel of your other hand.
To give abdominal thrusts to a conscious choking adult
or child:
n■
n■

n■

giving back blows and abdominal thrusts. Using too
much force may cause internal injuries.
A person who has choked and has been given back blows,
abdominal thrusts and/or chest thrusts to clear the airway
requires a medical evaluation. Internal injuries and
damage to the airway may not be evident immediately.

Special Situations in Caring for the
Conscious Choking Adult or Child
Special situations include:
n■

A large or pregnant person. If a conscious
choking person is too large for you to reach around,
is obviously pregnant or is known to be pregnant,
give chest thrusts instead (Fig. 4-6). Chest thrusts

Stand or kneel behind the person and wrap your arms
around his or her waist.
Locate the navel with one or two fingers of one hand.
Make a fist with the other hand and place the thumb
side against the middle of the person’s abdomen, just
above the navel and well below the lower tip of the
breastbone.
Grab your fist with your other hand and give quick,
upward thrusts into the abdomen.

Each back blow and abdominal thrust should be a
separate and distinct attempt to dislodge the obstruction.
Continue sets of 5 back blows and 5 abdominal thrusts
until the object is dislodged; the person can cough
forcefully, speak or breathe; or the person becomes
unconscious. For a conscious child, use less force when

FIGURE 4-6 Give chest thrusts to a choking person who is obviously
pregnant or known to be pregnant or is too large for you to reach around.
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B

A

FIGURE 4-7, A–B If you are alone and choking; A, Bend over and
press your abdomen against any firm object, such as the back of a
chair. B, Or, give yourself abdominal thrusts by using your hands, just
as you would do to another person.

n■

n■

for a conscious adult are like abdominal thrusts,
except for the placement of your hands. For chest
thrusts, place your fist against the center of the
person’s breastbone. Then grab your fist with your
other hand and give quick thrusts into the chest.
Being alone and choking. If you are alone
and choking, bend over and press your abdomen
against any firm object, such as the back of a chair,
a railing or the kitchen sink (Fig. 4-7, A). Do not
bend over anything with a sharp edge or corner
that might hurt you, and be careful when leaning
on a rail that is elevated. Alternatively, give yourself
abdominal thrusts, using your hands, just as if you
were administering the abdominal thrusts to another
person (Fig. 4-7, B).
A person in a wheelchair. For a choking person in
a wheelchair, give abdominal thrusts (Fig. 4-8).

Caring for a Conscious Choking Infant

FIGURE 4-8 For a choking person in a wheelchair,
give abdominal thrusts.

n■

back blows with the heel of your hand between
the shoulder blades (Fig. 4-9, B). Each back blow
should be a separate and distinct attempt to dislodge
the object.
Maintain support of the infant’s head and neck by
firmly holding the jaw between your thumb and
forefinger.

A

If you determine that a conscious infant cannot cough,
cry or breathe, you will need to give a combination of
5 back blows followed by 5 chest thrusts.
To give back blows:
n■

Position the infant face-up on your forearm.
Place one hand and forearm on the child’s back,
cradling the back of the head, and one hand
and forearm on the front of the infant. Use your
thumb and fingers to hold the infant’s jaw while
sandwiching the infant between your forearms.
! Turn the infant over so that he or she is face-down
along your forearm (Fig. 4-9, A).
Lower your arm onto your thigh so that the infant’s
head is lower than his or her chest. Then give 5 firm
!

n■
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B
FIGURE 4-9, A–B A , To give back blows, position the
infant so that he or she is face-down along your forearm.
B, Give 5 firm back blows with the heel of your hand while
supporting the arm that is holding the infant on your thigh.

To give chest thrusts:
n■

n■

n■

n■

Place the infant in a face-up position.
! Place one hand and forearm on the child’s back,
cradling the back of the head, while keeping your
other hand and forearm on the front of the infant.
Use your thumb and fingers to hold the infant’s
jaw while sandwiching the infant between your
forearms (Fig. 4-10, A).
! Turn the infant onto his or her back.
Lower your arm that is supporting the infant’s back
onto your opposite thigh. The infant’s head should
be lower than his or her chest, which will assist in
dislodging the object.
Place the pads of two or three fingers in the center of
the infant’s chest just below the nipple line (toward
the infant’s feet).
Use the pads of these fingers to compress the
breastbone. Compress the breastbone 5 times about
11⁄2 inches and then let the breastbone return to its
normal position. Keep your fingers in contact with the
infant’s breastbone (Fig. 4-10, B).

Continue giving sets of 5 back blows and 5 chest thrusts
until the object is forced out; the infant begins to cough
forcefully, cry or breathe on his or her own; or the infant
becomes unconscious.
You can give back blows and chest thrusts effectively
whether you stand, kneel or sit, as long as the infant
is supported on your thigh and the infant’s head is
lower than the chest. If the infant is large or your
hands are too small to adequately support it, you
may prefer to sit.
Use less force when giving back blows and chest
thrusts to an infant than for a child or an adult.
Using too much force may cause internal
injuries.

Caring for a Conscious Choking Adult or
Child Who Becomes Unconscious
If a conscious choking adult or child becomes
unconscious, carefully lower the person to the
ground, open the mouth and look for an object.
If an object is seen, remove it with your finger. If no
object is seen, open the person’s airway by tilting the
head and try to give 2 rescue breaths. If the chest
does not clearly rise, begin the modified CPR technique
used for an unconscious choking person, which is
described next.

Caring for an Unconscious Choking Adult
or Child

A

If you determine that an adult or a child is
unconscious, not breathing and the chest
does not rise with rescue breaths, retilt the
head and try another rescue breath. If the chest
still does not rise, assume that the airway
is blocked.
To care for an unconscious choking adult or child,
perform a modified CPR technique:
n■

n■

B
FIGURE 4-10, A–B A , To give chest thrusts, sandwich the infant
between your forearms. Continue to support the infant’s head. B, Turn
the infant onto his or her back keeping the infant’s head lower than the
chest. Give 5 chest thrusts.

n■

Locate the correct hand position for chest
compressions. Use the same technique that is used
for CPR.
Give chest compressions. Compress an adult’s
chest 30 times to a depth of at least 2 inches
(Fig. 4-11, A). Compress a child’s chest 30 times
to a depth of about 2 inches. Compress at a rate
of at least 100 chest compressions per minute;
the 30 chest compressions should take about
18 seconds to complete.
Look for a foreign object (Fig. 4-11, B). Open the
person’s mouth. (Remove the CPR breathing barrier
if you are using one.) If you see an object, remove it
with a finger (Fig. 4-11, C).
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Give 2 rescue breaths (Fig. 4-11, D).
If the chest does not clearly rise,
repeat cycles of chest compressions,
foreign object check/removal and
2 rescue breaths. Do not stop except
in one of these situations:

n■

!

!
!
!
!

The object is removed and the
chest clearly rises with rescue
breaths.
The person starts to breathe
on his or her own.
Another trained responder
or EMS personnel take over.
You are too exhausted to
continue.
The scene becomes unsafe.

A

If the breaths make the chest clearly
rise, quickly check for breathing. Care
for the conditions you find.

B

Caring for a Conscious
Choking Infant Who Becomes
Unconscious
If a conscious choking infant
becomes unconscious, carefully
lower the infant to the ground,
open the mouth and look for an
object. If an object is seen, remove
it with your little finger. If no object
is seen, open the infant’s airway by
retilting the head and try to give
2 rescue breaths. If the chest does
not clearly rise, begin a modified
CPR technique used for an
unconscious choking infant,
which is described next.

FIGURE 4-11, A–D For an unconscious choking adult or child: A, Give 30 chest
compressions. B, Look for an object. C, If you see one, remove it with a finger.
D, Give 2 rescue breaths.

Caring for an Unconscious Choking Infant
If you determine that an infant is unconscious, not
breathing and the chest does not rise with rescue
breaths, retilt the head and try another rescue breath.
If the chest still does not rise, assume that the
airway is blocked.
To care for an unconscious choking infant:
n■

n■
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Locate the correct hand and finger position for chest
compressions. Use the same technique that is used
for CPR.
Give 30 chest compressions at a rate of at least
100 chest compressions per minute (Fig. 4-12, A).
Each compression should be about 11⁄2 inches deep.
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n■
n■

Look for a foreign object (Fig. 4-12, B). If the object is
seen, remove it with your little finger (Fig. 4-12, C).
Give 2 rescue breaths (Fig. 4-12, D). If the breaths do
not make the chest clearly rise, repeat cycles of chest
compressions, foreign object check/removal and rescue
breaths. Do not stop except in one of these situations:
! The object is removed and the chest clearly rises
with rescue breaths.
! The infant starts to breathe on his or her own.
! Another trained responder or EMS personnel
take over.
! You are too exhausted to continue.
! The scene becomes unsafe.

If the breaths make the chest clearly rise, quickly
check for breathing. Care for the conditions you find.

A

B

C

D

FIGURE 4-12, A–D For an unconscious choking infant: A, Give 30 chest compressions. B, Look for an object. C, If you see one,
remove it with a smaller finger. D, Give 2 rescue breaths.

PUTTING IT ALL TOGETHER
In a breathing emergency, seconds count so it is
important to act at once. Breathing emergencies
include respiratory distress, respiratory arrest
and choking. Look for signals that indicate a
person is having trouble breathing, is not

breathing or is choking. When you recognize
that an adult, a child or an infant is having
trouble breathing, is not breathing or is choking,
call 9-1-1 or the local emergency number
immediately. Then give care for the condition
until help arrives and takes over. You could
save a life.
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SKILL SHEET

CONSCIOUS CHOKING—ADULT
CANNOT COUGH, SPEAK OR BREATHE
AFTER CHECKING THE SCENE AND THE INJURED OR ILL PERSON,
HAVE SOM EONE CALL 9-1-1 AND GET CONSENT.

GIVE 5 BACK BLOWS
Bend the person forward at the waist and give 5 back
blows between the shoulder blades with the heel of
one hand.

GIVE 5 ABDOMINAL THRUSTS
n■

n■
n■

Place a fist with the thumb side against the
middle of the person’s abdomen, just above
the navel.
Cover your fist with your other hand.
Give 5 quick, upward abdominal thrusts.

CONTINUE CARE
Continue sets of 5 back blows and 5 abdominal thrusts
until the:
n■ Object is forced out.
n■ Person can cough forcefully or breathe.
n■ Person becomes unconscious.

WHAT TO DO NEXT
n■
n■
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IF PERSON BECOMES UNCONSCIOUS—CALL 9-1-1, if not already done.
Carefully lower the person to the ground and give CARE for an unconscious choking adult,
beginning with looking for an object.
First Aid/CPR/AED

|

Participant’s Manual

SKILL SHEET

CONSCIOUS CHOKING—CHILD
CANNOT COUGH, SPEAK OR BREATHE

TIP: Stand or kneel behind the child, depending on his or her size.
AFTER CHECKING THE SCENE AND THE INJURED OR ILL CHILD, HAVE SOM EONE
CALL 9-1-1 AND GET CONSENT FROM THE PARENT OR GUARDIAN, IF PRESENT.

GIVE 5 BACK BLOWS
Bend the child forward at the waist and give 5 back
blows between the shoulder blades with the heel
of one hand.

GIVE 5 ABDOMINAL THRUSTS
n■

n■
n■

Place a fist with the thumb side against the
middle of the child’s abdomen, just above
the navel.
Cover your fist with your other hand.
Give 5 quick, upward abdominal thrusts.

CONTINUE CARE
Continue sets of 5 back blows and 5 abdominal
thrusts until the:
n■ Object is forced out.
n■ Child can cough forcefully or breathe.
n■ Child becomes unconscious.

WHAT TO DO NEXT
n■
n■

IF CHILD BECOMES UNCONSCIOUS—CALL 9-1-1, if not already done.
Carefully lower the child to the ground and give CARE for an unconscious choking child, beginning
with looking for an object.
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SKILL SHEET

CONSCIOUS CHOKING—INFANT
CANNOT COUGH, CRY OR BREATHE
AFTER CHECKING THE SCENE AND THE INJURED OR ILL INFANT, HAVE SOMEONE
CALL 9-1-1 AND GET CONSENT FROM PARENT OR GUARDIAN, IF PRESENT.

GIVE 5 BACK BLOWS
Give firm back blows with the heel of one hand between
the infant’s shoulder blades.

GIVE 5 CHEST THRUSTS
Place two or three fingers in the center of the infant’s chest
just below the nipple line and compress the breastbone
about 1½ inches.
TIP: Support the head and neck securely when giving
back blows and chest thrusts. Keep the head lower
than the chest.

CONTINUE CARE
Continue sets of 5 back blows and 5 chest thrusts until the:
n■ Object is forced out.
n■ Infant can cough forcefully, cry or breathe.
n■ Infant becomes unconscious.

WHAT TO DO NEXT
n■
n■
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IF INFANT BECOMES UNCONSCIOUS—CALL 9-1-1, if not already done.
Carefully lower the infant onto a firm, flat surface, and give CARE for an unconscious choking
infant, beginning with looking for an object.

First Aid/CPR/AED

|

Participant’s Manual

SKILL SHEET

UNCONSCIOUS CHOKING—ADULT
CHEST DOES NOT RISE WITH RESCUE BREATHS
AFTER CHECKING THE SCENE AND THE INJURED OR ILL PERSON:

GIVE RESCUE BREATHS
Retilt the head and give another rescue breath.

GIVE 30 CHEST COMPRESSIONS
If the chest still does not rise, give 30 chest compressions.
TIP: The person must be on firm, flat surface. Remove the
CPR breathing barrier when giving chest compressions.

LOOK FOR AND REMOVE
OBJECT IF SEEN

GIVE 2 RESCUE BREATHS
WHAT TO DO NEXT
n■
n■

IF BREATHS DO NOT MAKE THE CHEST RISE—Repeat steps 2 through 4.
IF CHEST CLEARLY RISES—CHECK for breathing. Give CARE based on the conditions found.
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SKILL SHEET

UNCONSCIOUS CHOKING—CHILD
AND INFANT
CHEST DOES NOT RISE WITH RESCUE BREATHS
AFTER CHECKING THE SCENE AND THE INJURED OR ILL CHILD OR INFANT:

GIVE RESCUE BREATHS
Retilt the head and give another rescue breath.

GIVE CHEST COMPRESSIONS
If the chest still does not rise, give 30 chest compressions.

TIP: The child or infant
must be on firm, flat
surface. Remove the CPR
breathing barrier when
giving chest compressions.

LOOK FOR AND REMOVE
OBJECT IF SEEN

GIVE 2 RESCUE BREATHS
WHAT TO DO NEXT
n■
n■
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IF BREATHS DO NOT MAKE THE CHEST RISE—Repeat steps 2 through 4.
IF CHEST CLEARLY RISES—CHECK for breathing. Give CARE based on the conditions found.
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