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The Best Information Source in the Battle Against Heart Disease
Facing Heart Disease is for anyone whose life is affected by this diagnosis. Written by leading
physicians in their fields, Facing Heart Disease combines top-tier medical information and
compassionate counsel on heart disease, with a caring approach to the emotional aspects of
living with cardiac conditions. This book provides easily readable and trustworthy information; it
is divided into chapters that asks and answers pertinent questions about heart disease and its
medical, surgical, and psychiatric care. A glossary of terms and tables is provided to inform
readers (e.g., about nutrition, diet, exercise and risk-reduction); on-line resources and selected
references/internet resources as well as illustrations/photographs have been provided.



 

Facing Heart Disease employs a user-friendly question and answer format to provide practical
information on the cardiac and psychiatric aspects of heart conditions. Written in an accessible
style, this guide is intended for people with cardiac problems and their family members.
Throughout the book, words are italicized in the text to indicate that these terms will be defined
at the end of the book in a glossary. References and resources are also provided for the interested
reader.
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What Are the Components of My Heart?
The heart and the blood vessels that carry blood throughout your body are components of the
cardiovascular system. The heart is a muscle about the size of two fists and is located in the left
side of your chest, just in front of your lungs. It is made up of four chambers: the right atrium,
left atrium, right ventricle, and left ventricle (see Figure 1-1). The right and left atria sit at the top
of the heart, whereas the right and left ventricles sit at the bottom of the heart. The right and left
sides of the heart are separated by part of the heart muscle called the septum, which prevents
blood from the right and left sides of the heart from mixing.



Figure 1-1: Diagram of the heart.
.

The individual chambers of the heart are connected by valves, which open and close with each
heartbeat, allowing blood to flow forward in the proper direction and to prevent blood from
flowing backward in the vascular system. The tricuspid valve separates the right atrium and the
right ventricle, whereas the mitral valve separates the left atrium and the left ventricle (Figure 1-
1). The aortic valve separates the left ventricle from the aorta (the main blood vessel that carries
blood from your heart to the rest of your body), and the pulmonic valve separates the right
ventricle from the pulmonary artery. (Figure 1-1).

Coronary arteries deliver blood to the heart muscle itself, providing the oxygen and nutrients
that are necessary for the heart muscle to pump effectively. The largest of these coronary arteries
are the right coronary artery and the left coronary artery, which divides into the left anterior
descending artery and the left circumflex artery.

Your heart also has an electrical conduction system, which is the natural “pacemaker” of the
heart. It produces electrical impulses that stimulate the heart to beat in a regular and coordinated
fashion. The conduction system begins at the sinoatrial node that lies at the top of the heart in
the right atrium. The electrical signal travels downward from there to the atrioventricular node
that sits between the atria and the ventricles; from there it travels to the ventricles through a



network of specialized cells called the left and right bundles.

How Does My Heart Work?
Your heart is a sophisticated pump that propels blood through the blood vessels within the body,
transporting vital oxygen and nutrients to your organs. The electrical system of the heart prompts
the heart to beat on average 80 times per minute. Each time the heart beats, it contracts and then
relaxes. During the contraction phase, also called systole, the heart pumps out slightly more than
half of the blood it contains. The percentage of blood that the heart ejects with each beat is
referred to as its ejection fraction. An ejection fraction of 55% to 70% is normal. During the
relaxation phase, also called diastole, the heart fills in preparation for the next beat.

The right side of your heart collects blood returning from the rest of the body. This blood has
been depleted of most of its oxygen by your organs and tissues. The oxygen-poor blood flows
from the right atrium, through your tricuspid valve, to your right ventricle. Your right ventricle
then squeezes and pumps blood through the pulmonic valve into the lungs via the pulmonary
arteries. The blood collects oxygen from the lungs in preparation for delivery to the rest of the
body.

The oxygen-rich blood returns from the lungs and enters the left atrium and passes into the left
ventricle through the mitral valve. The left ventricle then pumps blood through the aortic valve
into the aorta where it can be sent on its way to the rest of your body. The aorta and the rest of
the arterial system delivers oxygenated blood throughout your body to organs such as your brain,
liver, kidneys, stomach, muscles, and skin.

What Can Go Wrong with My Heart?
Your heart relies on the coordination of the heart muscle, valves, and the electrical system to
function properly. If any of the individual components of your heart do not work as they should,
your heart cannot pump efficiently. When the electrical system of your heart malfunctions, this is
called an arrhythmia, or an abnormal heart rhythm. Your heart might beat too slowly
(bradycardia), too quickly (tachycardia), or in an irregular or uncoordinated pattern. The most
common type of irregular heart rhythm is atrial fibrillation. A heartbeat that is too slow, too fast,
or irregular can decrease the amount of blood that the heart is able to deliver throughout the
body.

Your heart can also become inefficient due to a problem with one of your heart valves. For
valves to work properly, they must open easily to allow blood to flow forward, and to close
tightly to prevent blood from flowing backward. The most common type of valve disease is
aortic stenosis, which involves an impaired opening, or narrowing, of the aortic valve, most
often caused by age-related thickening and calcium buildup on the valve leaflets. When severe,
aortic stenosis impedes the flow of blood from the left ventricle to the rest of the body. Another
common valve problem is mitral regurgitation, which involves impaired closing of the mitral
valve such that the left ventricle pumps some of its blood backward into the left atrium and
toward the lungs instead of forward through the aorta to the rest of the body.

When the heart muscle does not pump blood forward through the body effectively, a condition
called congestive heart failure or simply heart failure can develop. Heart failure can result from
impaired heart muscle function, in which the ejection fraction is less than 50%. This type of
heart failure, with a reduced ejection fraction, is also referred to as systolic heart failure, and it



can be caused by a prior heart attack, a genetic defect, an infection of the heart muscle, abnormal
heart rhythms, drug or alcohol use, other illnesses in the body that can also affect the heart, or
sometimes an unknown cause.

Heart failure can also result from impaired relaxation or from increased stiffness of the heart
muscle. In this form of heart failure, the ejection fraction remains normal, but the relaxation
phase (when the heart is supposed to fill with blood) is abnormal. Heart failure with a preserved
or normal ejection fraction can be caused by long-standing high blood pressure (hypertension),
diseases that infiltrate the heart muscle, genetic conditions, or valve diseases (like aortic
stenosis). When the heart does not send out (eject) or fill with blood efficiently, fluid backs up
into the lungs or other organs of the body, most visibly in the abdomen and the legs. This is
where the term “congestive heart failure” comes from.

Each organ or organ system in your body performs specific functions. Your heart is
responsible for providing itself and the other organs in your body with the necessary amount of
blood containing oxygen and nutrients. Any of the aforementioned types of heart diseases—an
arrhythmia, a diseased or damaged heart valve, or heart failure—can cause other organ systems
to malfunction, either because of decreased blood flow or because of a backup of excess fluid
and blood.

Without question, your brain is one of the most important organs in your body, and it requires
a steady supply of oxygen and nutrients to function normally. If your brain does not receive
enough blood, even for as little as 5 to 10 seconds, you will likely lose consciousness and pass
out. This loss of consciousness, or syncope, is commonly caused by a sudden slowing or
speeding up of your heart rate.

Your lungs serve to deliver oxygen to your blood, but if your heart is not functioning properly,
your lungs can become congested with fluid, making it difficult to breath.

Your kidneys are responsible for filtering your blood and getting rid of waste and excess fluid
in the form of urine. If your kidneys become congested or do not receive enough blood, they will
not make enough urine or filter the blood properly. Although when mild this might not lead to
any symptoms, in advanced stages, the kidneys can fail, requiring dialysis that filters the blood to
help reduce fluid congestion throughout the body.

Your liver also helps remove toxins from your body and makes vital nutrients and proteins that
are necessary for your body to function. Damage to the liver from congestion or reduced blood
flow can lead to a buildup of toxins in the body or to an increased risk of bleeding from a lack of
nutrients.

Lastly, your muscles and your skin rely on a steady flow of blood to function. If your heart is
not working properly, this can lead to muscle weakness and to cold hands or feet.

Why Do I Feel Sick If My Heart Is Not Functioning Properly?
The symptoms that you feel if your heart is not functioning properly depend on the severity of
your heart disease and which part of your heart is affected. Coronary artery disease refers to a
condition with decreased blood flow through the blood vessels that supply your heart muscle
with blood. This decreased blood flow is due to buildup of cholesterol-filled plaques (that
prevent the blood from flowing normally). When these blockages become severe and the heart
muscle itself does not receive enough oxygen, you can experience chest pressure, chest
heaviness, or chest discomfort (similar to the way your leg muscles might ache after climbing a



long flight of stairs). Some people can also have symptoms (like shortness of breath, nausea,
excessive sweating, or pain in your arm, jaw, or neck) that might indicate coronary artery
disease. Collectively, the symptoms caused by a lack of oxygen delivery to the heart muscle are
called angina. Angina might occur only with exercise or exertion (such as going up stairs or
walking long distances), but occasionally people feel these symptoms at rest. The presence of
these symptoms at rest indicates more severe coronary artery disease and possibly a heart attack.

If you have an arrhythmia (an abnormal heart rhythm), you might feel palpitations (a feeling
of a rapid or fluttering heartbeat). If this arrhythmia causes the heart to pump out less blood than
usual, you can also feel lightheaded or dizzy, or even pass out. Sometimes, the symptoms of an
arrhythmia can be subtle. Atrial fibrillation, one form of an irregular heartbeat, can cause people
to feel fatigued, short of breath, or unable to exercise.

The most common symptoms of heart failure are related to congestion—excessive fluid
buildup in the body—because the heart is not pumping normally. Excess fluid in the lungs can
cause you to feel short of breath, usually with exertion. You can also experience more shortness
of breath while lying flat in bed (compared to sitting up), a symptom called orthopnea, or you
might wake up in the middle of the night feeling breathless, called paroxysmal nocturnal
dyspnea. Excess fluid or congestion can also lead to abdominal bloating or fullness (often termed
ascites), which can lead to decreased appetite or nausea. The effect of gravity typically causes
such excess fluid to pool in the ankles or lower legs, causing leg swelling and heaviness.

How Common Is Heart Disease?
Heart disease is very common and it remains the number one cause of death in the United States.
Heart disease is the umbrella term used to describe coronary artery disease, arrhythmias, heart
defects that you are born with, and heart failure. It often is used interchangeably with the term
cardiovascular disease, which also includes stroke and high blood pressure (hypertension). An
estimated 92.1 million adults in the United States (more than one-third of all adults) have
cardiovascular disease, the most common of which is hypertension. Currently 16.5 million
American adults have coronary artery disease (experienced by 6.3% of United States adults at
least 20 years old), 6.5 million have heart failure, and 85.7 million have hypertension. There are
approximately six million adults in the United States with atrial fibrillation; this number is
projected to double by the year 2030. At any given time, an estimated 2.5% of adults have
valvular heart disease.

Heart disease is responsible for about one out of every four deaths in the United States, which
increases to one in every three deaths if other cardiovascular diseases such as stroke and
hypertension are included. Of all deaths from cardiovascular disease, a little less than half are
due to coronary artery disease, 9.1% are due to high blood pressure, and 8.5% are caused by
heart failure. Although the number of deaths caused by heart disease every year increased
steadily between 1900 and the 1980s, the number of deaths from heart disease each year has
subsequently declined. Nonetheless, approximately every 40 seconds, an American has a heart
attack. Every year, there are about 580,000 new heart attacks, and 210,000 people have recurrent
heart attacks.

Nearly one million people each year develop heart failure. It is predicted that by the year 2030,
44% of all adults living in the United States will have some form of heart disease.

What Factors Increase My Risk of Developing Heart Disease?



Heart disease does not occur in isolation. Your genetics and your environment—including your
age and gender, the foods you eat, the amount of exercise you engage in, whether you smoke or
use other substances, the stress you experience—contribute greatly to the development of heart
disease (see Table 1-1).

Table 1-1: Factors that Increase the Risk of Heart Disease
Non-modifiable factors Age

Male gender

Race

Family history

Lifestyle factors Cigarette smoking

Overweight or obesity

Lack of exercise

Poor diet

Psychological stress

Medical conditions Hypertension

High cholesterol

Diabetes
.

The risk of heart disease increases as we age. Men are more likely to have early coronary
artery disease as compared to women, and women who are post-menopausal have a higher risk
of coronary artery disease than women who are pre-menopausal. However, it should be noted
that more women die of heart disease each year than do men. Although race in the United States
does not significantly affect one’s risk of coronary artery disease, you are more likely to have
hypertension if you are black.

Other factors that increase the risk of heart disease include hypertension, diabetes mellitus, and
high cholesterol (hyperlipidemia). The ideal blood pressure for adults is less than 120/80 mm Hg
(in this value, 120 is the “systolic” blood pressure, or “top number,” and 80 is the “diastolic”
blood pressure, or “bottom number”). With respect to cholesterol, there is no ideal number that
applies to everyone, but in general, the lower the cholesterol, the lower your risk of having
cardiovascular disease.

Smoking cigarettes and even exposure to second-hand smoke dramatically increases your risk
for cardiovascular disease. Your risk of dying increases three-fold if you smoke. Because
electronic cigarettes are relatively new, their harmful effects are unknown at this time.

Exercise, nutritional habits, and weight are other important contributors to cardiovascular risk.
According to the World Health Organization, physical inactivity is the fourth-leading risk factor
for death world-wide. Dietary habits can affect numerous other risk factors for heart disease,
particularly diets high in salt, trans fatty acids, saturated fats, simple carbohydrates, and sugars.
Being overweight or obese increases your risk for coronary artery disease, atrial fibrillation, and
heart failure. Overweight is defined as a body mass index (“BMI”) of greater than 25.0 kg/m2,
with obesity defined as a BMI greater than 30 kg/m2. You can find BMI calculators online at
https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm.

Other factors can also contribute to heart disease, including obstructive sleep apnea, high
stress levels, and heavy alcohol use.

Can I Pass Heart Disease Along to My Children or Grandchildren?

https://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc.htm


Heritability refers to the amount that genes (or the biological material transferred from parent to
child) contribute to the development of disease. You might wonder whether heart disease is
“inherited.” First-degree relatives (that is, your siblings, children, or parents) share
approximately half of your genetics. Most forms of heart disease are caused by multiple genes
and by many environmental factors.

It is difficult to know how much genetics plays a role in the development of heart disease due
to the impact of environmental risk factors like those previously discussed. If you have had a
heart attack before the age of 55 years (men) or 65 years (women), your children’s risk of heart
disease approximately doubles. Likewise, your children have a higher chance of having
arrhythmias (like atrial fibrillation) or heart failure if you have these conditions. In these
situations, you might have one or more genes that have combined to place you at higher risk for
heart disease.

There are some rare types of heart disease that are caused by a single faulty gene that can be
passed directly from you to your children or from your parents to you. These include specific
types of heart failure (hypertrophic cardiomyopathy, dilated cardiomyopathy), arrhythmias or
abnormal heart rhythms, very high cholesterol levels, and more.

Are Risk Factors for Heart Disease Modifiable?
The good news is that risk factors for heart disease are modifiable (see Table 1-1). There are
numerous ways in which you and your physician can reduce your risk of developing heart
disease (or, if you are diagnosed with heart disease, reducing the severity of disease in the
future). The American Heart Association has established seven key health factors and behaviors
for ideal cardiovascular health, called “Life’s Simple 7.” These include meeting goals in the
following areas: blood pressure, physical activity, cholesterol, a healthy diet, a healthy weight,
quitting smoking (or never smoking), and blood glucose (blood sugar) levels. It is important that
you know your numbers, including your BMI, blood pressure, cholesterol, and blood sugar.

Quitting smoking reduces your risk of complications of heart disease, including death from
heart disease, by at least 25%. Smokers who quit have both short- and long-term benefits for
preventing heart disease. If you quit successfully, your risk of heart disease is cut in half after
one year and is reduced to that of a nonsmoker after 15 years. You should talk to your primary-
care physician about medications to help you stop smoking, including nicotine replacement
therapies (such as the gum, patches, lozenges, or inhalers) or various medications that help to
reduce tobacco cravings.

Adults who participate in aerobic activity at least once per week have a lower risk of death,
and this risk of death decreases further in adults who engage in moderate to vigorous physical
activity at least five times per week. The American Heart Association (AHA) recommends that
you do 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity aerobic activity
each week and perform muscle-strengthening activities at least two days per week.

Adhering to a healthy diet (one high in fruits, nuts, vegetables, whole grains, fish, and dairy
products) can also help prevent heart disease. Having a healthy diet is important for your health.
A healthy diet involves avoiding processed meats, non-whole grains, and foods high in sugar,
sodium, and trans fat. Weight loss can be challenging for adults who are overweight or obese,
even with intensive dietary changes and aerobic activity. Consultation with your physician is
reasonable and you might consider bariatric surgery (also called weight-loss surgery”) if your



initial strategies to lose weight are not successful.
If you are someone who has several family members with heart disease and you are worried

about developing heart disease, living a healthy lifestyle can reduce your risk of heart disease.
Adhering to a lifestyle free of cigarette smoking while committing to doing physical activity at
least once a week, eating a healthy diet, and maintaining a BMI less than 30 kg/m2 can reduce
your risk of developing coronary artery disease by at least half, even if your genetics place you
at high risk.

In addition to these lifestyle modifications, medications can also lower your risk of heart
disease. Based on your risk factors for heart disease, your primary-care doctor or other
physicians can calculate your risk of developing atherosclerotic cardiovascular disease (also
called ASCVD), which includes heart attacks and strokes, within the next 10 years. Based on this
calculation, your physician might recommend medications to reduce your risk of developing
heart disease. If you have high cholesterol or if you have an elevated ASCVD risk score, your
doctor might recommend a cholesterol-lowering medication, also called a statin, which has the
potential to lower your risk of heart disease by 25%.

Taking aspirin daily is clearly associated with a decreased risk of recurrent heart attacks in
those already diagnosed with coronary artery disease. When used for prevention of initial
cardiovascular events, aspirin can lower the risk of heart attack in men older than 50 years of age
and reduce the risk of stroke in women older than 65 years. Because aspirin also increases your
risk of bleeding, aspirin use for prevention should be discussed with your physician. You might
be placed on blood pressure–lowering medications, which reduce your risk of coronary artery
disease by an additional 15% or more. Lastly, if you have diabetes, medications might be
prescribed that will lower your average blood sugar levels. Lowering your blood sugar levels
will help to reduce your risk of heart disease.

In summary, your heart and blood vessels are components of a sophisticated organ system
whose function is to deliver oxygen and nutrients throughout the body. When your heart stops
working efficiently, you might experience a variety of symptoms such as chest pain, shortness of
breath, palpitations, dizziness, or swelling of your feet and ankles. Heart disease is common and
remains a leading cause of death in the United States. Although genetics play an important role
in the development of heart disease, the good news is that there are many things you can control
to lower your risk.
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Being diagnosed with heart disease is a frightening prospect. One of the most important things
you can do to optimally manage your medical condition is to be educated about it. A better
understanding of your health and medical problems will help you understand what your medical
provider is thinking as he or she works through a treatment plan with you. Additionally, being
empowered in your understanding of your health will allow you to take an active role in your
care, facilitating an optimal outcome during your medical journey.

What Is Hypertension?
Hypertension, also known as high blood pressure, has been termed “the silent killer” because it



might not have any warning signs and, consequently, its diagnosis can be delayed for several
years. Each time the heart beats, it pumps blood through the arteries and veins. Blood pressure is
a measure of the force exerted by the heart as it ejects blood from the heart and against the
arterial walls as well as the force the arterial walls exert back toward the heart. If you have high
blood pressure, the pressure inside your arterial walls is higher than it should be. There are
numerous reasons why this might be: it can be due to stiffening of the blood vessels, it might be
that the blood vessels have contracted too tightly, it might be from the retention of fluid, and it
can be due to other factors, listed in Table 2-1. According to the Centers for Disease Control and
Prevention (CDC) approximately 75 million (29%) American adults have hypertension; that is,
almost one in every three adults (CDC and Prevention: High blood pressure). An elevated blood
pressure is defined as a systolic (top number) of at least 140 millimeters of mercury (mm Hg),
and/or a diastolic (bottom number) of at least 85 mm Hg; if you have certain medical conditions,
such as diabetes mellitus, coronary artery disease, or heart failure, the blood pressure goal is
much lower than 140/85 mm Hg, so understanding what is the “acceptable” blood pressure range
for you is important (James et al, 2014).

High blood pressure is almost always asymptomatic (i.e., it has no symptoms), which is why it
is so important to know what your numbers are to optimally manage your blood pressure. If you
have symptoms, elevated blood pressure might reveal itself as unrelenting headaches, blurry
vision, shortness of breath, or leg swelling; any of these symptoms should prompt consultation
with a clinician. You should check your blood pressure at each clinic visit, and hypertension
should be treated if it is found; this should prevent the adverse effects of having untreated high
blood pressure. Untreated hypertension can lead to heart attacks, heart failure, strokes, and
kidney failure among other medical conditions.

Table 2-1: Risk Factors for Hypertension
Non-modifiable risk factors
Aging
Family history of hypertension
Race (hypertension is more common in African-Americans)

Modifiable lifestyle behaviors
Obesity
Smoking
Alcohol
Lack of physical activity
High salt intake (more than 2,000 milligrams per day)
Stress

Medical conditions
Diabetes
Thyroid disorders
Pregnancy

Medications/supplements
Oral contraceptives
Antidepressants
Non-steroidal anti-inflammatory medications (for example, ibuprofen)
Steroids
Diet pills
Nutritional supplements

.

For some people, the first step in treating hypertension is lifestyle modification; reducing
sodium intake (to about 2,000 mg per day), exercising, and losing weight are all pivotal in the
treatment of high blood pressure. Many people with hypertension require medical therapy.
Fortunately, there are many drugs that you can use to treat high blood pressure (Table 2-2).



Because hypertension frequently requires more than one drug to control blood pressure, routine
follow-up with a clinician is crucial.

Table 2-2: Medications Used to Treat Hypertension and Their Mechanisms of Action
Medication Class with Select
Examples

Mechanism of Action

α-2 Agonist
Clonidine

Relaxes smooth muscle cells to lower blood pressure

Angiotensin-Converting Enzyme
Inhibitors
Enalapril
Lisinopril
Ramipril

Interrupts the renin-angiotensin-aldosterone cascade that causes high blood pressure and constriction of
blood vessels

Angiotensin Receptor-Blockers
Losartan
Omlesartan
Valsartan

Interrupts the renin-angiotensin-aldosterone cascade that causes high blood pressure and constriction of
blood vessels

Beta-Blockers
Carvedilol
Labetalol
Metoprolol
Propranolol

Blocks catecholamines to dilate blood vessels and lower blood pressure

Calcium Channel-Blockers
Amlodipine
Felodipine
Verapamil

Blocks calcium channels in the heart and blood vessels to dilate blood vessels and lower blood pressure

Diuretics
Chlorthalidone
Hydrochlorothiazide

Removes excess fluid from the body

Vasodilators
Hydralazine
Nitrates

Dilates blood vessels to lower blood pressure

.

What Is a Stroke?
A stroke is caused by a disturbance of blood flow to parts of the brain. There are two types of
strokes: hemorrhagic strokes and ischemic strokes. A hemorrhagic stroke occurs when there is
bleeding in the brain, and an ischemic stroke occurs when there is reduced blood flow to the
brain. Hemorrhagic strokes occur in the setting of severe hypertension or head trauma, especially
if you are taking a blood thinner (such as aspirin or warfarin). An ischemic stroke occurs when
an artery supplying blood to the brain is occluded, or blocked, by a clot. A common cause of
ischemic stroke is an irregular heart rhythm known as atrial fibrillation; in this setting, a clot
forms in the upper chamber of the heart (known as the atrium) but eventually the clot breaks off
and flows from the heart to the brain. Treatment of stroke depends on its cause; for example,
ischemic strokes are often, but not always, treated with blood thinners. According to the CDC
795,000 people in the United States have a stroke each year and, of these, 610,000 are first or
new strokes (CDC and Prevention: Stroke).

Some of the common signs that indicate that you are having a stroke are confusion, sudden
weakness in arms or legs (for example, dropping a mug or being unable to pick up a fork),
numbness or tingling, inability to get words out, or slurred speech. Any of these symptoms
should prompt you to call emergency services (e.g., 9-1-1 in the United States) and to seek
immediate medical attention because early intervention (within 3 hours) results in better
outcomes and less disability from a stroke. Occasionally, you can have these symptoms, but they
will resolve within a few minutes. This might be what is termed a “mini-stroke” or a transient



ischemic attack (TIA). Even if your symptoms resolve, you should seek medical attention to
identify the underlying cause of the TIA and to provide treatment, if indicated. Diagnostic steps
might include a specialized scan of the brain, such as a computerized tomography (CT) scan or a
magnetic resonance imaging (MRI) scan. Ultrasounds of the arteries of the neck might be
performed to identify cholesterol buildup as a source of clots. An ultrasound of the heart (also
known as an echocardiogram) might be performed. Your heart rhythm might be measured with
an electrocardiogram (EKG).

Following a stroke, treatment (with speech, physical, and/or occupational therapy) might be
necessary to aid in your recovery, depending on how extensive and disabling your stroke was.
Routine follow-up with a clinician is recommended after suffering a stroke, as are lifestyle
modifications that include smoking cessation. In addition, treatment of hypertension, atrial
fibrillation, and high cholesterol, if present, is recommended to reduce your risk of having
another stroke.

What Is Angina?
The term angina pectoris is Latin for chest discomfort. Angina is typically caused by a reduced
blood flow to the heart muscle; it is the way the heart signals that there is a problem when
deprived of blood flow. Angina is the classic symptom when you are having a heart attack, but it
can occur in situations other than a heart attack. Although it can be described as painful, angina
is more frequently a tightness, pressure, heaviness, or squeezing sensation in the chest. It has also
been described as a feeling of “an elephant sitting on the chest.” Angina can be accompanied by
other symptoms (such as pain in the jaw, neck, left arm, or back, as well as nausea, vomiting,
sweating, lightheadedness, dizziness, weakness, or shortness of breath). Occasionally angina
might be experienced as heartburn or indigestion that is not relieved by antacids. It is important
to note that angina in women might not be experienced as typical chest discomfort, but might
instead be felt as nausea, vomiting, sweating, and shortness of breath. Women have also
described angina as a tightness or squeezing around their bra line, as if their bra were too tight.
Patients with diabetes mellitus might also not experience any angina but instead have other
symptoms—called “anginal equivalents”—that can include nausea, vomiting, and sweating.

If you are experiencing angina you might be having a heart attack and you must seek
immediate medical attention by calling emergency services (because early treatment can be
lifesaving and result in better outcomes). Of note, pain in your muscles or ribcage can be
confused with angina; until a heart attack is excluded by a clinician, you should treat it as if it
were angina and seek immediate medical attention.

What Is a Heart Attack?
Although the term “heart attack” is very commonly used, it has a specific process. A heart attack
(also known as a myocardial infarction) refers to a situation in which blood flow to the heart
muscle is blocked, typically due to a cholesterol blockage in the artery. Most often, the blockage
expands or breaks open, with a clot forming to occlude the artery (Figure 2-1). When this
happens, blood flow is cut off to the heart muscle beyond the clot, which causes damage to the
heart muscle.



Figure 2-1: Blocked heart artery causing a heart attack.
.

According to the CDC, approximately 735,000 Americans have a heart attack each year, and
525,000 of these are a first heart attack (CDC and Prevention: Heart Disease). Heart attacks are
more common in middle-aged and older men; however, women suffer heart attacks, as well.
Other risk factors for heart attacks include an elevated cholesterol level, high blood pressure,
diabetes mellitus, as well as a strong family history for heart disease. In addition, lifestyle
choices (such as smoking, lack of physical activity, and eating an unhealthy diet) can increase
your risk for a heart attack. Improving lifestyle choices and seeking routine medical follow-up to
treat health conditions will reduce your risk of having a heart attack.

If you are having a heart attack, you might experience chest discomfort (angina, described
earlier), nausea, sweating, an upset stomach, shortness of breath, or you might collapse due to
low blood pressure or an irregular heart rhythm (called an arrhythmia; more on this in the next
section). When women have a heart attack they often have unusual or atypical symptoms, such
as discomfort in their back. The discomfort from a heart attack might move or radiate into the
arm, neck, back, or jaw.

Heart attacks require immediate medical attention by calling emergency services because
“time is muscle.” This means that the quicker you arrive at the Emergency Department and the
quicker the blockage is opened, the less muscle is damaged by the heart attack. You might
require one or more stents to open up the blockages or require open-heart/coronary artery bypass
graft (CABG) surgery. Most individuals will be started on medications (including but not limited
to drugs such as aspirin as well as cholesterol-lowering and blood pressure–lowering



medications) following a heart attack. After a heart attack, routine follow-up with a clinician as
well as cardiac rehabilitation (see Chapter 12) is recommended.

What Is an Arrhythmia?
The heart is an electrical organ; heartbeats are stimulated by an electrical current. If that
heartbeat is somehow irregular, it might be called an arrhythmia; strictly defined, an arrhythmia
is an abnormal rhythm of the heart. An arrhythmia can be too fast or too slow, it can be irregular,
or it can consist of missed or dropped beats. It can feel like a fluttering in the chest, a skipped
beat, an extra beat, or a brief pause. Irregular heart rhythms are quite common and generally
benign, other than the feeling of skipping, which can cause apprehension. Occasionally, an
arrhythmia can cause dizziness, lightheadedness, or make you feel weak or as if you were going
to faint. An arrhythmia can also make you feel short of breath or cause you to faint, collapse, or
have a cardiac arrest if the blood flow to the body is compromised; in this case immediate
medical attention by calling emergency services is critical. Risk factors for arrhythmias are listed
in the next section.

Arrhythmias can occur from the top chambers of the heart (i.e., the atria) or from the bottom
chambers of the heart (i.e., the ventricles). Bradycardia and tachycardia are the two basic types
of arrhythmias. Bradycardia is when the heart is beating too slow, generally slower than 60 beats
per minute. Tachycardia is when the heart is beating too fast, generally faster than 100 beats per
minute. Table 2-3 lists some common arrhythmias.

Table 2-3: Common Arrhythmias
Atrial arrhythmias
Atrial fibrillation
Atrial flutter
Atrial tachycardia
Atrioventricular nodal reentrant tachycardia (AVNRT)
Supraventricular tachycardia

Ventricular arrhythmias
Ventricular fibrillation (aka “VFib”)
Ventricular tachycardia

.

Depending on the type of arrhythmia, treatment might require medications, a pacemaker or
defibrillator, or an ablation procedure performed by a specialist in cardiology, called an
electrophysiologist.

Multiple conditions (including cardiac and non-cardiac conditions) can result in arrhythmias.
Cardiac conditions include recent heart attacks or attacks that occurred longer ago, heart failure
(which we describe in more detail shortly), valvular heart disease, or problems following heart
surgery. Non-cardiac conditions include thyroid abnormalities, use of prescribed medications,
significant alcohol consumption (“holiday heart syndrome”), significant caffeine consumption,
stress, use of illicit drugs (such as cocaine), nutritional supplements, body-building supplements,
weight-loss supplements, as well as sleep apnea, or genetic abnormalities.

What Are Atrial Fibrillation, Supraventricular Tachycardia,
Ventricular Tachycardia, and Ventricular Fibrillation?
Atrial fibrillation, sometimes referred to as AFib, is an arrhythmia originating from the top
chambers of the heart, the atria. It is an irregular heart beat or an electrical impulse that causes



quivering or fibrillation of the atria. It is usually rapid and can cause many of the symptoms
described earlier, including dizziness, lightheadedness, and shortness of breath; however, you
can have no symptoms and still be diagnosed with atrial fibrillation on routine screening by a
clinician. It can occur as a result of multiple conditions (including high blood pressure, valvular
heart disease, significant alcohol or caffeine consumption, or use of nutritional supplements).

Besides possibly causing the aforementioned symptoms, the quivering of the atria causes the
blood to move slowly, increasing the risk for clot formation in the heart; such clots can travel
from the heart to the rest of the body and result in a stroke. People with atrial fibrillation are
usually prescribed blood thinners (e.g., aspirin, warfarin, or other blood thinners) to prevent
strokes. Occasionally, patients might be prescribed anti-arrhythmic medications or be referred to
an electrophysiologist for an ablation procedure to treat atrial fibrillation.

Supraventricular tachycardia (SVT) is a fast heart rhythm that originates from electrical
abnormalities in the top chambers of the heart. There are numerous conditions that can cause
SVT (including exercise, stress, and fever). The symptoms of SVT include dizziness,
lightheadedness, or fainting, among others. SVT can start and stop abruptly and can last for
hours. SVT that causes fainting or a feeling of impending fainting or that lasts for a long time
requires immediate medical attention. Additionally, multiple types of SVT exist and require
timely and accurate diagnosis and appropriate treatment by a clinician. Treatment can include
use of medications or an ablation procedure by an electrophysiologist. A clinician might also
recommend maneuvers (such as breath-holding, bearing-down, or coughing) to treat the
arrhythmia. None of these maneuvers should be attempted without consultation with a clinician.

Ventricular tachycardia (VT) and ventricular fibrillation (VF) both originate from the bottom
chambers of the heart (i.e., the ventricles) and are rapid, potentially deadly heart rhythms. VT
can occur in the setting of a current heart attack or it can originate from scar tissue in the heart
muscle wall caused by an earlier heart attack. VT can also occur in the setting of heart failure
(which we describe in more detail shortly). VT can be life threatening and requires immediate
medical attention; it can result in chest pain, a near-fainting feeling, or a weak pulse. It can also
lead to cardiac arrest. VT can degenerate into VF which is an even faster and an irregular rhythm
that results in cardiac arrest. People with VT or VF often require a defibrillator to be implanted
by an electrophysiologist. Frequently, anti-arrhythmic medications are prescribed to prevent
recurrence of these life-threatening arrhythmias.

What Is Heart Failure?
Heart failure is a chronic and progressive cardiac condition in which the heart cannot pump
enough blood to meet the demands of the body; it can take several years to develop. Though the
term “heart failure” sounds as if the heart is weak, it’s important to emphasize that there are
many causes of heart failure. Heart failure can be caused by weakening of the heart muscle, but it
can also result from increased stiffness in the heart muscle, which does not allow the heart to
relax appropriately, or it can be from valvular heart disease.

According to the CDC, 5.7 million American adults have heart failure, and approximately half
of those who develop heart failure die within 5 years of the diagnosis (CDC: Heart Failure).
Factors that predispose you to develop heart failure include coronary artery disease (with
significant blockages and plaques in the arteries of the heart), hypertension, and diabetes. A
family history of heart failure can also make it more likely for you to develop heart failure.



Smoking, obesity, high cholesterol, and a sedentary lifestyle can increase your risk of developing
heart failure. When the left ventricle is weak the weakness is graded using something called the
ejection fraction, which indicates how impaired the left ventricle is; an ejection fraction of more
than 50% is considered normal.

Heart failure can cause shortness of breath, swelling (or edema) in the legs, swelling in the
abdomen (called ascites; in which you might find it difficult to button your pants), decreased
appetite, fatigue, and weight gain. Activities that you are normally able to do can become more
challenging when you develop heart failure. Heart failure also causes disruptions in sleep; you
might feel like you are short of breath or suffocating when you lie down, and you might also
wake up in the middle of the night gasping for air.

Development of any symptoms of heart failure requires immediate medical attention so that a
timely diagnosis and effective treatment with appropriate medications can be initiated. Heart
failure is treated by both primary-care physicians and cardiologists; in addition, it might require
referral to a heart-failure specialist. Use of medications and aggressive lifestyle modifications
(including a low-sodium diet) are the mainstays of therapy for heart failure. In certain cases of
end-stage heart failure for which all medical options have been exhausted, you might require a
heart transplant or insertion of a mechanical heart pump (aka a left ventricular assist device, or
LVAD). In other cases of end-stage heart failure for which all medical and surgical options are
exhausted, a referral to hospice might be indicated.

What Is Valvular Dysfunction?
There are four heart valves: the mitral valve (which connects the left atrium and the left
ventricle); the tricuspid valve (which connects the right atrium and the right ventricle); the aortic
valve (which connects the left ventricle to the aorta and distributes oxygenated blood to the
entire body); and the pulmonic valve (which connects the right ventricle to the lungs) (Figure 2-
2).



Figure 2-2: The four heart chambers and four heart valves.
.

Valvular dysfunction can consist of valvular stenosis in which the valve is narrowed due to
calcium deposits, congenital heart disease, or a history of rheumatic fever; when a valve is
stenotic, it is difficult for blood to pass through the valve. Valvular dysfunction can also consist
of valvular regurgitation (also known as insufficiency) in which the valve is leaky and blood
flows backward when the valve is closed; valvular regurgitation can be caused by congenital
heart disease, heart failure, or infections that degenerate the valve. Valve dysfunction is most
often asymptomatic, but it can present with chest pain, fainting, or symptoms of heart failure.

Aortic stenosis is the most common valvular abnormality in the United States. Occasionally,
valvular dysfunction requires surgical or percutaneous valve repair or replacement. Valve
dysfunction requires routine clinician monitoring and follow-up.

What Is Orthostatic Hypotension?
Orthostatic hypotension is a drop in blood pressure that happens when you stand up from a
seated or lying position. Thus, it is also known as postural hypotension because it depends on
your posture or position. It can be accompanied by dizziness, lightheadedness, weakness, nausea,
and occasionally you can faint. Orthostatic hypotension can be caused by dehydration. Heart
attacks, heart failure, and heart valve dysfunction can also cause orthostatic hypotension.
Medications for blood pressure (including water pills) can cause it, as well.

You should see a clinician to diagnose an underlying cause if one can be identified, and for
treatment. Treatment can include lifestyle modifications to increase salt or fluid intake, use of



compression stockings to reduce the blood pressure drop that occurs upon standing up, or use of
medications.

What Is Syncope?
Syncope is the medical term for fainting. It is a sudden and transient loss of consciousness that
occurs in the setting of decreased blood flow to the brain. When caused by a cardiovascular
condition, syncope occurs when less blood is delivered to the brain than is needed, resulting in a
loss of consciousness.

Vasovagal syncope is a very common type of syncope; this can be the most common reason
for fainting, and it is commonly found to affect younger individuals, particularly women.
Vasovagal syncope is also known as neurocardiogenic syncope and is caused by a reflex that can
occur while seeing something distressing (such as blood). It can follow a stressful experience, or
it might happen without a clear reason. The reason for the fainting spell is complicated, but it
relates to the heart slowing down, to blood vessels dilating, and to blood pressure falling as a
consequence. When you have a vasovagal fainting spell, you might feel nauseated, then dizzy,
and then lose consciousness. Other less common causes of vasovagal fainting include urinating
or coughing. More serious forms of cardiac syncope can occur if your blood pressure is too low,
or if you have severe aortic stenosis. Lastly, cardiac causes of fainting include arrhythmias.

What Is Shock?
Shock is a life-threatening medical emergency that consists of low blood pressure and inadequate
blood flow to vital organs in the body. There are many forms of shock including cardiogenic
shock (due to a struggling heart), shock due to blood loss, septic shock (due to an overwhelming
infection), neurogenic shock (due to damage to the nervous system), or anaphylactic shock (due
to a severe allergic reaction). Each form of shock is treated differently but all have the same goal
of restoring blood flow to vital organs. Shock is a critical condition, and the risk of death from it
is high.

If you present with shock, you might have a rapid heart rate, be confused, be unconscious, or
display other signs of organ damage (such as indicated by a drop in urine output). If you are in
shock, you will usually be admitted to the intensive care unit (ICU) and be treated with
intravenous medications to artificially increase your blood pressure and the blood flow to the
organs of your body. On occasion, your shock might require use of special devices to support
your heart and blood flow.

What Are Dyslipidemia/Hyperlipidemia/High Cholesterol?
Dyslipidemia, hyperlipidemia, and high cholesterol are all interchangeable terms that refer to
suboptimal concentrations of cholesterol in the blood. Cholesterol has a bad reputation, but it
turns out that the human body needs cholesterol to make cells and hormones; however, too much
cholesterol can lead to blockages in heart arteries due to plaque buildup. These cholesterol
plaques can cause heart attacks, heart failure, or strokes. Much of the focus currently is on the
low-density lipoprotein (LDL), which is thought to be the “bad” cholesterol; higher
concentrations of LDL clearly increase the risk for stroke, heart attacks, and heart failure. High-
density lipoprotein (HDL) is considered to be the “good” cholesterol because higher
concentrations of HDL are associated with decreased risks of cardiovascular diseases.



A family history of cholesterol disease, a sedentary lifestyle, obesity, and an unhealthy diet can
predispose you to develop high cholesterol. Treatment of high cholesterol includes making
lifestyle modifications (including eating a healthy diet, exercising, and losing weight). Not
uncommonly, medications are needed for optimal treatment of high cholesterol. Your optimal
cholesterol concentration might be different from those of others and depends on other medical
conditions that you might have.

What Is Peripheral Arterial Disease?
Just as heart arteries can become blocked by plaque buildup, other arteries throughout the body
can become blocked or narrowed, as well. Peripheral arterial disease is plaque buildup that
occurs in the carotid arteries in the neck or arteries in the arms, abdomen, or legs. Cigarette
smoking is the most important risk factor for development of peripheral arterial disease. Diabetes
and high cholesterol also increase your risk for developing peripheral arterial disease.

Treatment of peripheral arterial disease consists of exercising and stopping smoking.
Medications might also be required. Occasionally, a stent or bypass surgery is needed to open up
the blockage in the artery. This requires referral to an interventional cardiologist or a vascular
surgeon for treatment.

What Is an Aortic Aneurysm and What Is an Aortic Dissection?
The aorta is the major artery in the body (Figure 2-3a); it receives oxygenated blood from the
heart and pumps it to the entire body. An aortic aneurysm is an enlargement in the aorta that can
burst or rupture (Figure 2-3b). An aortic dissection is a tear in the wall of the aorta; the inner
layer of the aorta tears and blood rushes through the tear causing the inner and middle layers to
separate. Rupture through the outside wall of an artery is the dissection (Figure 2-3c). An aortic
dissection is a life-threatening medical emergency; if you think that you are having an aortic
dissection you should call for emergency medical assistance. Long-standing high blood pressure,
disease in the aortic valve, connective tissue disease, and chest trauma predispose you to an
aortic aneurysm or to aortic dissection. Cocaine use and pregnancy can also lead to aortic
dissections.



Figure 2-3a: Normal aorta.
.



Figure 2-3b: Aortic aneurysm.
.

Aortic aneurysms can be asymptomatic and be discovered only by chance on routine
screening. Aortic aneurysms require frequent and close monitoring, and when they reach a
certain diameter (or width), they require surgical or percutaneous intervention. An aortic
dissection is an emergency that requires immediate medical attention, and depending on the type,
emergent surgical intervention. Aortic dissection carries a high mortality risk.

Aortic aneurysms are almost always asymptomatic. On the other hand, if you have an aortic
dissection it can start with a sudden severe, sharp, tearing pain in the chest, back, or abdomen,
and there can be a loss of consciousness, or there might be stroke-like symptoms. Treatment
includes blood-pressure control and surgical intervention, if indicated.



Figure 2-3c: Aortic dissection.
.

What Is Valvular Endocarditis?
Endocarditis is an infection of a native or synthetic heart valve. Endocarditis follows invasion of
infectious organisms into the blood stream. This can be caused by a tooth infection, intravenous
drug use, or any infection that penetrates the skin and spreads into the blood stream. Endocarditis
is usually due to a bacterial infection; bacteria causing endocarditis are usually identified using
blood cultures, but at times, the infectious agent might not be isolated. Rarely, fungi can cause
endocarditis.

When endocarditis develops, the infection grows on the heart valve causing a mass called a
vegetation. These vegetations can destroy the valve, leading to shortness of breath or heart
failure. If you have endocarditis you might have fevers, weakness, leg swelling, or shortness of
breath. The vegetations can break off the heart valve and travel through your arteries to the rest
of the body, causing strokes, heart attacks, or clots in other arteries in the body.

Endocarditis frequently destroys the valve and requires treatment with intravenous antibiotics
or antifungal agents; it often requires surgical valve replacement. Valvular endocarditis is a
serious medical condition that can result in death.



What Is Myocarditis?
Myocarditis is an inflammation of the heart muscle. It can be caused by viruses, bacteria,
parasites, or fungi and can occur following an upper respiratory tract infection. Certain chemicals
and medications might also cause myocarditis. Milder forms of myocarditis might not cause any
symptoms and can go undiagnosed. More severe forms of myocarditis can result in cardiogenic
shock, with extreme forms requiring emergent heart transplant. You might present with chest
pain, shortness of breath, leg swelling, fevers, fatigue, arrhythmias, or, in severe cases, with
cardiac arrest. Myocarditis can result in permanent damage to the heart muscle and cause heart
failure. Treatment includes use of medications similar to those prescribed in those with heart
failure. Heart function can return to normal with long-term medical treatment.

What Is Pericarditis?
Pericarditis is inflammation of the two thin sac-like layers that surround the heart. It can be
caused by viruses, bacteria, or fungi, and it might also occur following a heart attack or heart
surgery. Pericarditis can also be caused by radiation therapy to the chest or by medications. You
might present with chest pain and can have changes on your EKG during your medical
evaluation. Pericarditis is occasionally mistaken for a heart attack. Chest pain caused by
pericarditis is described as sharp and stabbing; it improves with sitting up or leaning forward and
worsens with lying down. It requires medical attention for appropriate diagnosis and
management. It can result in a pericardial effusion (fluid in the sac surrounding the heart), which
might need to be drained if too much fluid accumulates. Treatment is aimed at reducing pain and
inflammation. In certain cases, pericarditis can recur.
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What Are the Signs and Symptoms of Heart Disease?
In this chapter, we discuss symptoms and signs of heart disease. Symptoms are feelings or
complaints reported by the person experiencing them, and signs are phenomena detected by an
observer or someone other than the person affected by the condition. For example, chest pain,
shortness of breath, and palpitations are symptoms, whereas fluid in the lungs (pulmonary
edema) and a heart murmur noted on physical examination by a physician are signs. Some
features of disease—for example, a facial droop (a sign of stroke)—might be reported by the
patient and seen by the physician and would therefore constitute both a symptom and a sign.

We also review reasons why these symptoms might be present and the types of testing that



might be ordered by your physician to determine their cause. At the outset, we would like to
emphasize that if you are experiencing symptoms of a heart attack or a stroke, you should
immediately call emergency services (e.g., in the United States, call 9-1-1). Heart attack
symptoms include chest pressure or tightness, possibly accompanied by sweating,
lightheadedness, or nausea that can begin suddenly. Stroke symptoms include the sudden onset
of visual changes, weakness in an arm or leg, difficulty speaking, imbalance, confusion, and
facial weakness or asymmetry. Many people who experience these symptoms waste precious
time performing Google searches to understand why they are feeling unwell. When it comes to
both heart attacks and strokes, the sooner treatment is started the better the outcome! The
American Heart Association uses the mnemonic (or memory tool), F.A.S.T, to remind us of the
symptoms of stroke and the crucial role that time plays in starting treatment. (Stroke
Association). Here’s what F.A.S.T. stands for:

Face drooping: Does one side of your face droop or is it numb? Trying to smile will make it
readily apparent.
Arm weakness: Is one arm weak or numb? Raising both arms will enable you to determine
whether one arm drifts downward.
Speech difficulty: Is your speech slurred, are you unable to speak or difficult to understand?
Trying to repeat a simple sentence, like “the sky is blue” will help to clarify the problem. Was
the sentence repeated correctly?
Time: If you show any of these symptoms, even if the symptoms have gone away, it’s time to
call emergency services and get to the hospital immediately.

How Are Cardiac Conditions First Recognized?
Cardiac conditions are first recognized when people present with new symptoms and the
physical exam and testing is integrated with the medical history to allow for accurate
identification of the cause of the symptoms.

If you are experiencing cardiac symptoms, it is important to pay attention to the features of the
symptoms; it can also be helpful to keep a record of the symptoms. The more details you share
with your physician, the easier it will be for them to quickly and accurately determine the likely
cause of your symptoms and then to proceed with appropriate testing. General observations,
including specific details about your symptoms (e.g., the setting in which they occur, associated
symptoms [particularly if this pattern is consistent], the duration of symptoms, the response to
treatments [if you have tried them]) are quite helpful. An example is chest pressure that occurs
regularly with brisk walking up a hill and resolves with walking more slowly.

Is All Chest Pain Caused by Heart Problems?
Chest pain is one of the most common reasons for patients to seek the care of a cardiologist.
There are many reasons why people experience chest pain (see Table 3-1). It is very important to
exclude potentially life-threatening causes of chest pain before you assume that a non-cardiac
cause is the answer. A common cardiac source of chest pain is angina (i.e., pain experienced due
to an inadequate delivery of oxygen-rich blood to the heart muscle). The inadequate blood flow
can occur as a result of abnormalities in the large or small vessels of the heart or increased work
of the heart (e.g., associated with anemia, an elevated heart rate, or an extremely high blood
pressure). Less common but important reasons for the sudden onset of chest pain include aortic



dissection and a pulmonary embolus (a blood clot in the blood vessels that goes to your lungs).

Table 3-1: Causes of Chest Pain
Cardiac Causes Pulmonary Causes Musculoskeletal Gastrointestinal

Reduced blood flow to the
heart muscle (angina)
Pericarditis (inflammation of
the sac around the heart)
Dissection of the aorta

Pneumonia
Pneumothorax
(collapsed lung)
Pulmonary
embolus
Hyperventilation
Pleurisy (pleural
irritation)

Costochondritis (inflammation
of the ribs and breastbone)
Muscle strain
Nerve compression

Gastroesophageal
reflux disorder
(GERD)
Ulcer disease
Hiatal hernia
Gallbladder disease

.

The characteristics of chest pain can serve as clues to help your physician determine whether
an underlying cardiac condition could be present (Table 3-2). The context or setting in which
chest pain occurs is a helpful clue. Chest discomfort that occurs predictably with exertion and
resolves with rest or reduction in activity is concerning for angina. Factors that argue against a
cardiac cause include pain that is very brief (i.e., seconds) or pain that worsens with pressing on
the chest at the site of the discomfort. Other factors that support a possible cardiac source of pain
include relief after taking nitroglycerin tablets, association with shortness of breath, and a
gradual onset and resolution of the pain. Angina occurs uncommonly after a heavy meal (post-
prandial); most commonly post-prandial pain is related to a gastrointestinal cause (e.g., GERD, a
hiatal hernia, or a gastric ulcer). Pain that worsens with breathing is suggestive of a pulmonary or
musculoskeletal cause, such as pleurisy (irritation of the lining of the lungs), or costochondritis.
Pain with inspiration (breathing in/inhalation) that is associated with shortness of breath is
worrisome for a possible blood clot in the lungs, and you should consider further testing.

Table 3-2: Important Distinguishing Features of Chest Pain
Quality—What Does It Feel Like? Context—Associated Activities Associated Symptoms Duration

Sharp
Dull
Pressure/tightness
Ache
Radiation to arms, neck, and jaw
Positional
Worsened with breathing

Exertion or rest
After meals
Emotional stress

Shortness of breath
Rapid heart beats
Sweatiness
Nausea
Lightheadedness

Fleeting (a few seconds)
A few minutes
Hours
Days

.

Can Heart Disease Cause Me to Experience Pain
in Bodily Locations Other Than My Chest?
Cardiac disease can lead to pain in areas other than the chest. This type of pain is also known as
atypical pain. Atypical symptoms (e.g., pain in the jaw, shoulder, neck, back, ear, upper
abdomen, as well as fatigue and breathlessness) can occur in some people who are experiencing
either a heart attack or angina. Atypical anginal symptoms are more commonly experienced by
women, older individuals, and people with diabetics. (Abidov et al, 2005; Patel et al, 2004;
McSweeney et al, 2003). Features that suggest that these symptoms could represent restricted



blood flow to the heart include their occurrence during exertion or the association with emotional
stress; if they resolve with rest or are relieved by use of nitroglycerin placed under the tongue,
they are more likely to be consistent with angina. (Anderson et al, 2013)

What Tests Might Be Ordered to Identify Whether I Am
Experiencing Chest Pain Due to Heart Disease?
The first test frequently ordered as part of the evaluation of chest pain is an electrocardiogram
(EKG) or electrical tracing of the heart. This test is most helpful if it is obtained while you are
experiencing chest pain. Specific features of the EKG (see Figure 3-1) are helpful in identifying
inadequate blood flow to the heart, abnormal heart rhythms, or abnormally fast or slow heart
rates. The EKG can also be helpful in identifying pericarditis due to specific changes that often
accompany this condition. If there is concern about a possible blockage in one of your coronary
arteries your physician might order additional imaging tests (e.g., a stress test with an EKG, an
echocardiogram, nuclear imaging, a resting echocardiogram, a cardiac computed tomography
(CT) or CT angiogram (CTA) (Figure 3-2), or a cardiac catheterization (a test that involves
injecting dye into the arteries of your heart) (Figure 3-2) Chest X-rays are often performed and
can help identify pneumonia, a collapsed lung (pneumothorax), heart enlargement, or fluid in the
lungs (pulmonary edema; which can occur in setting of pericardial fluid accumulation or heart
failure). Blood tests are also helpful in identifying the source of chest pain; these tests include
measurement of the biomarker troponin, the muscle enzyme creatinine phosphokinase (CPK),
and the cardiac isoform (CPK-MB; which identifies injury of the heart muscle), d-dimer (that is a
marker of active ongoing clot formation and can be elevated in the setting of blood clots in the
lungs), and the erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP; which are
markers of inflammation and can be elevated in the setting of pericarditis). If these tests are all
normal it is unlikely that your chest pain is due to a cardiac problem, and other testing should be
performed to identify the reason for your chest pain.

Figure 3-1: Electrocardiogram (EKG) demonstrating abnormality consistent with acute heart
injury (myocardial infarction).

.



Figure 3-2: Cardiac CTA with arrow demonstrating narrowing in the right coronary artery.
.

Is Having Shortness of Breath Something to Be Concerned About?
Shortness of breath is another common symptom with possible cardiac implications. There are
many reasons why you can experience shortness of breath (see Table 3-3), but first let’s discuss
the possible cardiac and pulmonary reasons. Shortness of breath is a sensation of not being able
to catch your breath or feeling short-winded. This symptom can occur at rest or with exertion.
Simply speaking, shortness of breath occurs when there is an inadequate delivery of oxygen
throughout the body. This can occur due to an inadequate intake of oxygen through the lungs,
inadequate delivery of oxygen to the lungs and body, or an increased demand for oxygen
delivery to the body. The list of reasons for this are extensive. Heart failure is a common cardiac
reason for shortness of breath. (For a more complete explanation of heart failure, refer to Chapter
2). Heart failure leads to shortness of breath because there is inadequate filling or pumping of the
heart muscle. Sometimes, shortness of breath occurs while lying down and improves with being
propped up; it is associated with fluid accumulation in the lungs. If your weight abruptly
increases, heart failure should be strongly considered as a possible cause (see Table 3-3). In
some people, shortness of breath can be the only symptom of coronary artery disease with
restricted blood flow to the heart. After heart failure has been excluded from consideration with
a relatively high degree of confidence, coronary artery insufficiency must also be excluded (see
the earlier section on chest pain).

Table 3-3: Important Distinguishing Features of Shortness of Breath

Quality—What Does It Feel Like?
Context—Associated
Activities

Associated Symptoms and
Signs Relationship to Exertion



Difficulty catching your breath
Feeling of burning in the lungs
Inability to catch your breath
Sensation of needing to take
more breaths

Exertion or rest
Occurs when lying
flat
Improves with
sitting upright

Fluid accumulation in
the legs
Weight gain
Fatigue

Unrelated to activity
Occurs with ordinary activity
only
Occurs with less-than-
ordinary activity
Occurs with minimal activity
or at rest

.

There are numerous non-cardiac reasons for shortness of breath. Among them are obesity,
poor physical conditioning, lung disease (e.g., asthma or chronic obstructive lung disease), blood
clots in the lungs (pulmonary emboli), disease of the sac around the heart (leading to pericarditis
or a pericardial effusion), arrhythmias, disease of your heart valves, and anemia.

What Testing Might Be Ordered to Evaluate My Shortness of Breath?
Initial testing will include an EKG to ensure that your heart is beating in a normal rhythm,
imaging tests (including a chest X-ray to see if there is fluid in your lungs or cardiac
enlargement), and an echocardiogram (to determine how well your heart is filling and pumping
blood). Your physician will also likely order blood tests, including electrolytes, markers of
kidney function (known as a metabolic panel), N-terminal Pro Brain Natriuretic Peptide
(NTpBNP), a biomarker that can help identify whether your heart is under stress due to heart
failure (Ibrahim and Januzzi, 2015). Troponin levels are also helpful in identifying the possible
source of shortness of breath. Troponin levels can be elevated in the setting of heart failure and
increased work of the heart or when shortness of breath is an anginal equivalent. If there is
evidence of heart failure on physical exam and or screening blood work, additional advanced
testing could be ordered. These advanced tests include stress testing with injection of a nuclear
isotope (to better evaluate the heart blood flow and function [nuclear stress testing]), cardiac
magnetic resonance imaging (MRI; to look for unusual causes of heart failure), cardiopulmonary
exercise testing (exercise and precise measurement of the degree of impairment of exercise due
to heart or lung disease), and cardiac catheterization (to measure heart pressure and to examine
blood flow in your coronary arteries).

Could Swollen Ankles Indicate a Problem with My Heart?
Swelling (known as edema) of the ankles, legs, and abdomen can be a sign of heart failure and
you should take it very seriously. Although there are also less-concerning reasons to have leg
swelling, heart failure must be considered first. Ankle swelling occurs in heart failure due to a
backup of fluid that returns through the veins to the heart. Additionally, in the setting of heart
failure, the kidneys hold on to salt and water thus increasing the total amount of fluid in the
body; this fluid settles in the low-pressure system of the veins of the legs due to the effects of
gravity. There are several important clues that help narrow down the cause of swelling. Swelling
can lead to pain and heaviness of the lower extremities, shiny skin, and a persistent indentation
of the skin (pitting edema) after pressing on the area of swelling with a finger. Important
historical features of swelling that are more suggestive of heart failure include new-onset
swelling that is associated with other symptoms of heart failure, and swelling that is symmetric
and improves with elevation of your legs. Leg swelling can also occur for a variety of non-
cardiac reasons (Table 3-4).



Table 3-4: Non-Cardiac Causes of Leg Swelling

Excess dietary salt intake
Kidney failure
Use of calcium channel-blockers
Prolonged air travel
Swelling to due lymphatic fluid accumulation (lymphedema) (one side only)
Musculoskeletal injury (one side only)
Blood clot in the leg (DVT) (one side only)

.

What Tests Might Be Ordered If I Have Swelling in My Legs?
The diagnostic tests used to evaluate leg swelling will include those described in the previous
section for the evaluation of shortness of breath. This series of tests will evaluate you for heart
failure as the cause of leg swelling. If these tests are unrevealing, additional blood tests might
also be checked to determine whether an underlying non-cardiac medical condition could be
responsible for your leg swelling. These tests include measurement of proteins in your blood as
well as tests of thyroid, liver, and kidney function. Ultrasound imaging of the legs can also be
helpful in determining whether blood clots are present in your leg veins.

What Are Palpitations?
Palpitations are the sensations of fast or irregular heart beating felt in your chest or neck. These
are quite common and are frequently associated with excitement or stress or with excessive
caffeine intake. They can, however, occur in the setting of abnormal heart rhythms or cardiac
arrhythmias. It is very important to exclude potentially dangerous rhythm disorders. Important
details about your symptoms include a description of the setting in which palpitations occur, the
frequency and duration of the episodes, and whether there are associated cardiac symptoms.
Premature beats from the upper (atrial premature contractions [APCs]) and lower (premature
ventricular contractions [PVCs]) chambers of your heart are frequently associated with
symptoms; they are typically benign. These beats typically result in the sensation of occasional
irregular heartbeats and sometimes the sensation of a very “strong” heart beat. When premature
beats occur one after another, the symptoms can be noticeable and can include lightheadedness,
dizziness, shortness of breath, and chest pain. These symptoms should be evaluated immediately,
and the reason for the extra beats should be identified and treated. Atrial fibrillation, as we
discussed in Chapter 2, is a fairly common and important rhythm disorder, especially in those
over the age of 70 years (Karamichalakis et al, 2015). When left untreated, it can lead to strokes
and heart failure. Atrial fibrillation is the most common cardiac arrhythmia and it typically
requires hospital admission (Go et al, 2002). Although some patients never experience
palpitations when they are in atrial fibrillation, most patients feel a sensation of rapid, irregular
beating of the heart that is sometimes accompanied by shortness of breath. It can last for short
periods (less than a minute), or several days, or can be permanent.

What Tests Might Be Ordered If I Have Palpitations?
The first test that is typically ordered is the EKG. It is very helpful if it is obtained while you are
experiencing symptoms. To identify whether you are having an arrhythmia when you are not
connected to an EKG, long-term monitoring can be performed. This includes Holter monitoring,



which uses a device that can be worn for several days at a time and involves the painless
placement of many leads on the chest. If your episodes are rare, an event monitor could be
ordered. These devices allow you to activate the device and record your arrhythmia when you
think that they are occurring. Ambulatory telemetry monitoring is also available; it provides
detailed information about all your heartbeats and rhythm disturbances during the entire time it is
worn. These devices are small and much more convenient. Several applications can be purchased
and used to self-monitor palpitations and possible arrhythmias. Blood tests that can be performed
to evaluate for an arrhythmia include measurement of electrolytes and thyroid function. An
echocardiogram can also be helpful to look for underlying structural heart problems.

Can My Fatigue Be Due to Heart Problems?
Although many people feel fatigued due to busy lifestyles and poor sleep, it is certainly
important to have new-onset fatigue evaluated. Fatigue can be a sign of underlying heart failure
or disease of the coronary arteries. A thorough cardiac evaluation is important in the setting of
new-onset fatigue. A comprehensive physical exam and baseline blood testing is a good first step
in the evaluation of fatigue.

What Are Possible Warning Signs of Stroke?
Strokes are frequently preceded by subtle symptoms. These warning signs should be taken
seriously because stroke can often be prevented. The symptoms of strokes include fleeting
changes in vision, difficulty with speech, weakness in an extremity, difficulty with balance, or
confusion. When any of these symptoms occur (even if it lasts for only a few minutes) you
should be evaluated immediately. If the symptoms resolve completely and there is no evidence
of stroke on imaging of the brain, you might have experienced a transient ischemic attack (TIA),
also known as a ministroke. It is very important to identify these symptoms because there is an
increased risk of having a stroke within the next week, month, and year following a TIA
(Amerenco et al, 2016).

What Tests Might Be Ordered in the Setting of Possible New
Neurologic Symptoms?
In the setting of new neurologic symptoms, imaging of the arteries that supply your brain should
be assessed with ultrasound, echocardiography, brain and neck artery CT, or MRI. These tests
(carotid ultrasound) help to identify possible blockages in the arteries of your neck, abnormalities
of your heart function and valves (an echocardiogram), and evidence of prior stroke (CT and
MRI).

What Are the Possible Physical Exam Signs of Cardiac Disease?
If you are experiencing possible cardiac symptoms you should be evaluated by a medical
professional. In addition to asking probing questions about your current symptoms, a physical
exam will be performed to obtain additional information. Vital signs will be performed as one of
the first parts of your examination. Vital signs of concern include an elevated heart rate (more
than 100 beats per minute), an abnormally high or low blood pressure (more than 180/90 mm Hg
or less than 100/60 mm Hg), blood pressures that are significantly different between your two
arms (more than 20 mm Hg difference), and a low oxygen saturation (less than 90%) on a finger



monitor. The physical examination of your head and neck can provide important evidence of
cardiovascular disease. The presence of a loud blowing sound in the arteries of your neck
suggests a possible severe narrowing of your arteries; prominent or swollen veins of your neck
suggests the presence of excessive fluid accumulation in your body or elevated pressures in your
heart. A decrease in the strength of the pulses of your neck arteries can occur in the setting of
disease of the arteries of the neck or narrowing of the aortic valve of your heart. The examination
of your lungs with a stethoscope can detect excessive fluid in your lungs, wheezing, and
asymmetric lung sounds. The exam of your heart includes determination of the size and position
of your heart in your chest; this is best done by touching the chest over the heart to locate the
area of the strongest heartbeat. Heart sounds can be heard easily with placement of the
stethoscope over your heart. Normally, there are two sounds (the first and second sounds) that
correlate with closing of the valves of your heart at the beginning and the end of the pumping
phase of the heart. Additional sounds, known as the third and fourth sounds, when heard in the
presence of possible cardiac symptoms increase the likelihood of underlying cardiac disease.
Reduced heart sounds suggest the possibility of fluid around the heart (pericardial effusion). A
loud scratching noise or rub is often heard in the setting of inflammation of the heart sac
(pericarditis). There are also specific physical examination findings that make a cardiac source of
the discomfort much less likely. These include: reproduction or worsening of the pain when your
chest, ribs, or abdomen are pressed upon, and worsening of your pain with movement of your
neck or arms.

The examination of your extremities is a very important part of the cardiac evaluation. The
vascular exam involves feeling the pulses in your arms, legs, and feet to determine if they are
delayed or reduced in any location. The color and temperature of your extremities can also give
clues to the presence of underlying vascular disease. Swelling that is present on both sides is
associated with shiny skin, and tenderness of the skin can arise with heart failure as well as with
poor venous return to the heart (venous insufficiency). Swelling present in one leg with
associated tenderness of your calf or swelling of one or more veins and calf discomfort that
worsens with flexing the foot can be a sign of a deep venous thrombosis (DVT).
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What Are the Risk Factors for Heart Disease?
To prevent heart disease, you need to be aware of the factors that can lead to the development of
heart disease (i.e., risk factors) and to understand how to manage them. In this section, we
discuss the most important risk factors for heart disease (Table 4-1). Later in this chapter, we
also discuss practical ways to reduce your risk for developing heart disease.

Table 4-1: Risk Factors for Heart Disease
Medical conditions Depression

Diabetes and pre-diabetes
High cholesterol levels
Hypertension
Kidney disease
Pre-eclampsia (that occurs in pregnancy)
Thyroid disease

Lifestyle behaviors Obesity
Having an unhealthy diet—high-fat, high-sugar, and high-salt diets
Engaging in inadequate physical activity
Smoking
Drinking alcohol to excess
Using illicit drugs (e.g., cocaine, methamphetamine)
Taking nutritional supplements
Taking anabolic steroids



Taking weight loss pills
Stress

Uncontrollable risk factors Male sex
Older age
Family history of heart disease

Medications Use of certain chemotherapy drugs
Taking nonsteroidal anti-inflammatory drugs (e.g., ibuprofen)

.

Hypertension, high cholesterol, diabetes, pre-diabetes, pre-eclampsia (that occurs in
pregnancy), thyroid disease, kidney disease, and depression are medical conditions that
predispose you to develop heart disease. Being overweight or obese, spurred on by an unhealthy
diet (with high fat, high sodium, and high sugar content) and a lack of exercise also place you at
risk for developing heart disease. Smoking cigarettes, drinking too much alcohol, and using illicit
drugs (e.g., cocaine) are also toxic to the heart and place you at risk for various types of heart
disease (including heart failure and heart attacks). Older age and a family history of heart disease
are also risk factors for heart disease. Use of nutritional supplements, androgenic-anabolic
steroids, and weight-loss pills can also cause heart disease, and you should not take them until
you consult with a physician.

Why Is Depression Considered to Be the Newest Risk Factor for
Heart Disease?
Although the brain and the heart serve vastly different purposes in the body, they are closely
linked, particularly when it comes to your cardiovascular health. Beyond the basic discoveries
regarding the brain’s mechanical controls over the heart, research over the past decade has shown
a close link between emotions, mood states, and heart disease. A growing body of evidence
highlights the effects that major depression can have on your heart. This has led the American
Heart Association to classify depression as a new risk factor for patients with heart disease.
Specifically, new research has shown that depression in those with a recent acute coronary
syndrome have more frequent adverse outcomes as well as an increased risk of both cardiac and
non-cardiac causes of death.

Major depressive disorder (MDD) is a mental illness that lasts longer than two weeks, with
depressed mood, decreased enjoyment in life, feelings of hopelessness and guilt, changes in sleep
and appetite (increased and decreased), decreased energy and fatigue, and sometimes thoughts of
suicide. About 1 in 5 people with coronary artery disease also have major depression, a rate that
is higher than those in the general population without heart disease. Major depression has been
found to predict the likelihood of developing heart disease in otherwise healthy individuals.
Studies have shown that those with depressive symptoms or major depression are significantly
more likely to suffer a heart attack or to develop cardiovascular disease. Further, individuals
with cardiovascular disease are more likely to experience depression. Most important, however,
it has been shown that people with depression have more severe cardiac disease and an increased
chance of dying. In addition, individuals with depression feel worse and are readmitted to the
hospital more often. This highlights the importance of both early identification and treatment of
major depression.

There are many possible explanations for the relationship between depression and
cardiovascular disease. Ultimately a combination of behavioral factors, inflammation, and direct
effects on the heart by the brain’s regulatory system explain the relationship. Behaviorally,



people who are depressed are often less likely to follow medication regimens or engage in
cardiac rehabilitation programs. They are less likely to reduce other behaviors (such as smoking
cigarettes, drinking alcohol, or eating unhealthy foods) that increase the risk for developing
cardiac disease. Interruptions to these interventions can lead to worsening disease and to
premature death.

Another way depression influences cardiac disease is through the presence of inflammation. It
has been shown that inflammation in the body is increased during a depressive episode and that
inflammation plays a large part in the development and progression of cardiovascular disease
because of direct effects on the vessels of the heart. People who have both depression and heart
disease have higher levels of inflammation than do those with either of these illnesses alone, and
this might contribute to an increased risk for complications. Finally, depression likely leads to
direct changes in the electrical and physical activity of the heart that is normally mediated by the
brain.

Are There Other Psychiatric Disorders That Affect the Heart?
As just described, there is a clear relationship between major depression and heart disease.
Anxiety and anxiety disorders such as generalized anxiety disorder (GAD) or panic disorder are
associated with an increased risk for cardiovascular disease and poor cardiac outcomes, though
the evidence for these relationships is not as strong as that for depression. Some studies suggest
that cardiac illness might lead to more anxiety and that anxiety can exacerbate cardiac illness.
Among healthy individuals, significantly elevated anxiety can be associated with physiologic
changes in the body that predispose one to a higher risk for the development and progression of
heart disease. It is possible, however, that much of the relationship between anxiety and adverse
outcomes might be explained by other medical and psychiatric variables, such as depression.

For patients with specific anxiety disorders, the risk can be more significant. GAD is linked
with higher rates of smoking, diabetes, and hypercholesterolemia, which can increase the risk of
developing cardiovascular diseases. Following a heart attack, GAD has been associated with
higher rates of readmission to the hospital and of dying. Panic attacks and panic disorder have
also been linked with the development and progression of cardiovascular disease. Finally,
preliminary evidence suggests that post-traumatic stress disorder (PTSD) might be harmful to
your heart. Therefore, it is important for you to discuss your symptoms of anxiety and potential
treatments with your doctor.

What Types of Drugs (e.g., Alcohol and Cocaine) or Metabolic
Conditions Affect the Function of My Heart?
In addition to depression, a variety of substances (e.g., alcohol, tobacco, cocaine, heroin) have
direct effects on your cardiovascular health.

Alcohol is commonly used, and it can directly impact your cardiovascular health. Moderate
amounts of alcohol (defined as an average of one to two drinks per day for men and one drink
per day for women [a drink being a 12-ounce beer, 4 ounces of wine, or 1.5 ounces of 80-proof
spirits]) might have beneficial effects on your cardiovascular system. However, the American
Heart Association (AHA) does not recommend drinking alcohol to achieve these benefits, given
that you can achieve similar benefits through exercise. When too much alcohol is consumed, a
variety of both short- and long-term complications can arise. Heavy drinking can lead to obesity,



high blood pressure, and damage to other organs, all of which directly affect your health and
your heart. In addition to these general effects, alcohol injures your heart muscle and can change
the way its electrical activity functions, potentially leading to fatal arrhythmias.

Both cocaine and methamphetamine are substances that lead to both immediate and long-term
damage to the heart. A single use of cocaine can be enough to cause a heart attack in an
otherwise healthy person by severely constricting the blood vessels to the heart. Continued use of
cocaine or methamphetamine can lead to hypertension, to vast swings in your heart rate, and to
direct changes in your heart muscle. These changes in turn can also lead to hardening of your
arteries and can increase the chance that you will suffer a heart attack.

Use of heroin or other opiates, particularly when used intravenously, carries with it many
immediate and long-term cardiac risks. In addition to the risks of addiction, intravenous drug use
increases your risk of infection, including infection with the human immunodeficiency virus
(HIV), hepatitis C, and bacteria that can affect your heart directly. These infections can result in
severe cardiovascular disease and to damage of a variety of other organ systems. Also, there is
substantial risk that the use of intravenous heroin will introduce undissolved substances into your
bloodstream that can lead to blockage or occlusion of the heart’s blood vessels.

Certain metabolic conditions (notably diabetes) affect the function of the heart. Diabetes
mellitus is a chronic condition that affects multiple organs (including the heart) placing you at
higher risk for vascular disease (including coronary artery disease). Optimal control of your
blood sugar levels is imperative because uncontrolled diabetes can lead to heart attacks and to
heart failure. Thyroid disease is another metabolic or endocrine disease that, if not well
controlled, also leads to heart disease. Hyperthyroidism (a condition with high levels of thyroid
hormone) can cause arrhythmias and heart failure, whereas hypothyroidism (a condition with low
levels of thyroid hormone) can cause heart failure. The metabolic syndrome, also called
“syndrome X,” comprises a constellation of conditions, among them hypertension, high blood
sugar (or insulin resistance), abnormally high cholesterol levels (high triglyceride levels or low
high-density lipoprotein [HDL] levels), and abdominal obesity (Figure 4-1). Most often these
risk factors occur in combination. Having the metabolic syndrome substantially increases your
risk for developing heart disease; controlling these risk factors will reduce your chance of
developing heart disease.



Figure 4-1: Components of Metabolic Syndrome.
.

What Is a Screening Test?
A screening test is a laboratory test or a radiographic/imaging test that can identify those at risk
for developing a certain disease before they have symptoms or signs of a disease. In this section,
we review screening tests that can be done if you are at risk for developing heart disease. These
tests are done if you don’t have heart disease so that preventative measures can be taken to avoid
heart disease.

What Screening Tests Are Available for Heart Disease?
To prevent heart disease, you should manage your risk factors (such as hypertension and high
cholesterol); however, screening tests can be done if you are at risk for developing heart disease.
Screening tests are done at routine clinic visits with primary-care providers; therefore, it is
important to have a primary-care provider and to follow up at least annually for a routine
physical examination and laboratory testing.

Screening tests for heart disease include blood pressure screening, checking cholesterol levels
and blood sugar levels, determining body weight and weight circumference, and evaluating
lifestyle behaviors (including smoking, exercising, and eating healthy). Other screening tests
might be required for those at a high risk for developing heart disease. These tests include an
electrocardiogram (EKG) if you have a heart murmur or might have an arrhythmia; a stress test
if a clinician is concerned about blocked heart arteries; an echocardiogram (an ultrasound of the
heart) if you have a heart murmur; or a biomarker blood test if you have a family history of heart



disease or an abnormal heart exam (Table 4-2). We discuss the details of these screening tests in
the next few sections of this chapter.

Table 4-2: Schedule for Screening Tests for Heart Disease

Screening Test
Start Screening at
What Age?* How Often Should the Screening Test Be Repeated?

Blood pressure Age 20 At every clinic visit and at least every 1 to 2 years if blood
pressure is less than 120/80 mm Hg

Cholesterol level Age 20 Every 4 to 6 years if first check-up is normal; more often if you
have a high cholesterol level

Weight Age 20 At routine clinic visits; more often if needed

Waist circumference Age 20 At routine clinic visits; more often if needed

Blood sugar Age 40 Every 3 years if the first check-up is normal; more often if you
have a high blood sugar level

Smoking, exercising, eating healthfully Age 40 Should be assessed at every clinic visit

Electrocardiogram, stress test, echocardiogram,
certain biomarker blood tests

Varies Varies

*Screening can begin earlier in people at particularly high risk as determined by a clinician.
.

How Accurate Are Screening Tests for Heart Disease?
The accuracy of a screening test depends on the person upon whom the screening test is being
performed. A screening test done on a person at high risk for heart disease will yield better
results than a screening test performed on a person who has a low risk for heart disease. Most
screening tests for heart disease (including assessment of blood pressure, cholesterol levels, and
blood sugar levels) are fairly accurate and identify those for whom the risk of heart disease can
be reduced by modification of risk factors.

When and How Often Should Screening Tests for Heart
Disease Be Performed?
There are different levels of complexity for screening tests. Screening tests help us understand
your risk of developing heart disease; these are essential and should be done in all adults starting
at age 20 years to identify modifiable risk factors (Table 4-2). Blood pressure is one of the
easiest but most important screening tests. Blood pressure should be checked on an annual basis
in those without hypertension. Identifying hypertension early allows a clinician to intervene early
and to treat high blood pressure with medications, if necessary, and to recommend lifestyle
modifications to reduce the untoward consequences of hypertension, including heart disease,
which we discuss in more detail in Chapter 2.

Cholesterol levels should also be checked after reaching age 20. The frequency of repeat
testing depends on your cholesterol level; if your cholesterol level is normal, it can be checked
again after 4 to 6 years, and if it is abnormal, a clinician might recommend medications and
lifestyle modifications to treat your high cholesterol. In this case follow-up cholesterol testing
might occur more frequently.

Also starting at age 20 years, you should keep track of your weight and waist circumference
and ensure that your optimal body weight and waist circumference is maintained to prevent
development of heart disease. Your weight should be checked at routine follow-up visits with
your clinician, and more often if you are overweight or obese and have undertaken measures to



lose weight.
Blood sugar levels should be checked starting at age 40 years (or earlier if you have risk

factors for diabetes); if it is found to be elevated, you should take measures to control your sugar
levels and treat diabetes to reduce your risk of developing heart disease. Your clinician should
also ask about your smoking, physical activity, and diet; if any of these are problematic, your
clinician can make suggestions to improve these lifestyle behaviors to reduce your risk of
developing heart disease.

More complex testing might be done on your physician’s recommendation. An EKG is
performed if your health-care provider suspects an arrhythmia. A stress test is performed if your
clinician is concerned about blocked heart arteries, whereas an echocardiogram is performed if
your clinician hears a heart murmur. Also, there are more complex blood tests that might be
ordered to predict your risk for heart disease (Table 4-2).

What Can I Do to Reduce My Risk of Heart Disease?
Now that we have discussed various screening tests for heart disease, we can go into detail on
how to control your risk factors. Even though you cannot control some risk factors for heart
disease, such as genetics and age, you can control many others. Controlling and treating these
risk factors reduces your risk of developing heart disease significantly (Table 4-3).

Table 4-3: Reducing Risk for Heart Disease
Attend routine clinician follow-up visits
Treat hypertension
Treat high cholesterol
Attain your optimal body weight and waist circumference
Treat pre-diabetes and diabetes
Exercise
Quit smoking
Avoid excessive alcohol consumption
Avoid illicit drug use
Avoid use of weight-loss pills
Avoid use of enhancing supplements and androgenic-anabolic steroids
Reduce stress

.

Optimal management of high blood pressure and routine clinician follow-up is essential to
maintain good blood pressure control and to prevent the untoward effects of hypertension,
including heart disease. High cholesterol levels should be treated with lifestyle modifications,
including weight loss and institution of a healthy diet as well as medications, if indicated.
Optimal body weight and waist circumference will reduce your risk for diseases associated with
obesity, including diabetes and heart disease. Exercising and stopping smoking will also reduce
your risk for developing heart disease. Treatment of pre-diabetes and diabetes reduces your risk
for heart disease. Avoidance of excessive alcohol consumption and use of illicit drugs reduces
your risk for heart disease, as does avoidance of nutritional supplements, androgenic-anabolic
steroids, and weight loss pills. Living a clean and healthy lifestyle and reducing your stress levels
will greatly reduce your risk of developing heart disease.





 

What Is Involved in the Assessment of My Cardiac Status?

What Parts of My History Should I Be Sure to Talk About with My Doctors?
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What Information Should I Bring with Me When I See My Primary-Care Physician or a Cardiologist?

What Is Involved in the Assessment of My Cardiac Status?
The assessment of your cardiac status typically involves taking a history, conducting a physical
examination, obtaining an electrocardiogram (EKG), and running blood tests. Often, depending
on your symptoms and the results of the initial assessment, further tests in the form of a stress
test, an echocardiogram, a chest X-ray, and a coronary angiogram might be required.

What Parts of My History Should I Be Sure to Talk to About with My
Doctors?
An assessment of your cardiac status usually begins by taking a clinical history, in which your
clinician will try to establish whether you are having symptoms suggestive of cardiovascular
disease and whether you have risk factors for cardiac disease that might be addressed. The
symptoms your doctor will ask about include chest pain, shortness of breath, palpitations,
dizziness, fainting episodes, or leg swelling. It is very important for you to inform your doctor if
you are having any of these symptoms so that they can be addressed in further detail to establish
whether these symptoms are related to an underlying cardiovascular disease or to another
condition.

Following a discussion of your symptoms, your doctor will then try to establish whether you
have any risk factors for heart disease. Your risk factors for heart disease can generally be



divided into non-modifiable or modifiable risk factors (see Table 5-1). Non-modifiable risk
factors for heart disease include age, sex, and a family history of heart disease, diabetes, or
stroke. Modifiable risk factors, which both you and your doctor can address, include inactivity,
an elevated body mass index (BMI), high blood pressure, high cholesterol level, diabetes mellitus
and your smoking history. If present, your physician will address these risk factors to reduce
your risk of suffering a heart attack, stroke, or heart failure. This can be achieved through
modifications in your diet, a change in your exercise regimen, or by the use of medications.
Indeed, it will be will be very useful to bring a list of your medications to your appointment so
that your doctor can identify whether any of your medications might interact with the
cardiovascular medications under consideration or that might in fact increase your risk of
cardiovascular disease. Lastly, you should tell your doctor about any allergies you have because
this information can influence the choice of medications selected for you.

Table 5-1: Risk Factors for Heart Disease
Non-Modifiable Risks Modifiable Risks

Age
Sex
Family history of heart disease, diabetes, or stroke

Inactivity
Elevated BMI
High blood pressure
High cholesterol
Diabetes mellitus
Smoking

.

What Does the Physical Examination Look for?
The physical examination can provide a substantial amount of information to your physician.
Commonly, the examination begins with an assessment of your pulses. An irregular pulse can
indicate an underlying problem with your heart’s conduction system which will prompt further
assessment with an EKG. Examples of heart rhythm problems include heart block and atrial
fibrillation. Following a pulse check, your blood pressure will be measured to assess for high
blood pressure (also known as hypertension). If present, high blood pressure usually necessitates
initiation of a blood pressure medication. On occasion, you can have an elevated blood pressure
reading in the clinic that reflects anxiety related to your attending the clinic appointment, a
phenomenon known as white-coat hypertension (Pickeruing et al, 2006). If this is suspected,
your doctor might recommend a re-check or use of a 24-hour blood pressure monitor to confirm
or dismiss the diagnosis.

After checking your pulse and blood pressure, your doctor will then listen to your heart with a
stethoscope. Occasionally, an abnormal heart sound, known as a murmur, might be heard.
Presence of a murmur can indicate a problem with one or more of the valves in your heart or the
heart muscle itself. If a murmur is heard, your doctor will order an echocardiogram to provide a
more accurate assessment of your heart’s structure. After listening to your heart’s sounds
(auscultation), your doctor will then listen to your lungs with a stethoscope. In doing so, your
doctor is listening for sounds that might indicate the presence of fluid in your lungs. The
presence of fluid in the lungs can indicate heart failure, a condition in which your heart is not
pumping effectively; this leads to a backup of fluid into your lungs.

Lastly, your doctor will examine your legs. Your physician will be looking for swelling or



fluid in your feet and ankles (edema) that might also indicate a backup of fluid from your heart
due to heart failure. If the swelling is present in only one leg, it might indicate the presence of a
blood clot in your leg. Your doctor will also examine the pulses in your feet to ensure that they
are receiving a sufficient supply of blood. Diminished pulses can indicate peripheral vascular
disease, a condition characterized by the development of plaque in the arteries that supply your
extremities (such as your legs).

What Tests Are Used to Diagnose Heart Disease, and What Can These
Tests Show?

What Is an EKG?
An EKG is a test that records the electrical activity of the heart. The heart produces electrical
impulses that spread through the heart muscle and lead to contraction of the heart; this facilitates
the pumping of blood to the rest of the body. This electrical signaling is detected by an EKG. It
is performed by placing sensors (electrodes) on the chest wall and on the arms and legs, and then
connecting them to an EKG machine to record the electrical activity. The EKG test is a painless
test that can be performed in just a few minutes at the bedside or in the clinic.

You might be referred for an EKG if you are having palpitations, shortness of breath, chest
pain, or episodes of fainting (known as syncope) or dizziness. The test can help identify whether
you are suffering from a heart attack, an irregular heart rhythm, or an abnormal heart structure.

What Are Cardiac Biomarkers?
Cardiac biomarkers are blood tests used to detect proteins that circulate in your bloodstream that
are released from the heart. Two commonly checked cardiac biomarkers are troponin and
creatinine kinase. These proteins are released from the heart when the blood supply to the heart
is compromised, with resultant death of heart cells. Elevation in cardiac biomarkers can indicate
that you are having a heart attack.

What Is an Echocardiogram or Ultrasound?
An echocardiogram (often called an echo) is a simple bedside test that uses sound waves
transmitted through a transducer to create pictures of your heart (Popp, 1990). An echo can
provide important information on the size of the heart and its structures, its ability to contract and
to pump blood, the functionality of the heart valves, and the presence or absence of an infection
or a clot in the heart. An echo can also locate areas of the heart muscle that are not contracting
normally; this can indicate a poor blood supply or a prior heart attack in that region of the heart.

There are several different types of echocardiograms. The most common type is a
transthoracic echocardiogram (TTE); it obtains images of your heart by moving the transducer
across your chest. When a physician wants to assess you for coronary artery disease (a
narrowing of the blood vessels supplying the heart), they might perform a stress
echocardiogram. This involves stressing the heart by having you exercise or by injecting a
medication (that speeds up your heart rate) into a vein. The doctor will then look at the images of
the heart using the transducer to establish how well the heart responds to the stressor. Lastly, a
transesophageal echocardiogram (TEE) is occasionally undertaken to provide clearer images of
the heart, and in particular, of the heart valves. It is performed by passing a probe down the



esophagus (or food pipe); it provides a closer view of the heart compared with placing the probe
on the chest.

What Is a Stress Test, and What Types of Stress Tests Can Be
Performed?
A cardiac stress test is a test that assesses the ability of your heart to respond to an external
stressor that might be induced by exercise or medications. The test is commonly performed to
diagnose coronary artery disease (Torpy et al, 2008). A patient might be referred for a coronary
angiogram if they have cardiac-related symptoms (such as chest pain on exertion, shortness of
breath, palpitations, leg swelling, or unexplained fatigue).

There are several types of stress tests, the most common of which is an exercise stress test. In
this form of stress test, you are asked to exercise on a treadmill or stationary bicycle while your
heart’s response to this stressor is monitored by an EKG. If you cannot exercise, medications to
stress the heart might be injected into your veins. A test is deemed abnormal when you develop
symptoms or when an abnormality is detected on the EKG. If you have a baseline abnormality
on your EKG, your heart’s response to the stressor can be assessed using echocardiography or a
nuclear test that uses an injection of a radionuclide (a compound with a small amount of
radioactivity) to trace the blood flow from the heart when it is stressed (either with exercise or
with medication) (Torpy et al, 2008). If an abnormality is detected on a stress test, you might be
referred for a coronary catheterization to more accurately assess the blood supply to the heart.

What Is a Cardiac Catheterization?
A cardiac catheterization is a procedure that is used to diagnose and treat cardiovascular disease.
During this procedure a long thin tube, known as a catheter, is inserted into an artery in your
groin or arm and then threaded through the blood vessels until it reaches the heart. When it’s
there, a dye is injected that facilitates visualization via X-ray of the blood vessels that supply the
heart.

You might be referred for a coronary catheterization because you’ve had symptoms suggestive
of a heart attack or if you have had an abnormal stress test. It might also be performed before
undergoing surgery to repair or replace a heart valve. The procedure is generally safe and the
complication rate is low. Complications that can occasionally occur include pain, swelling, and
tenderness at the catheter site; bleeding at the catheter site; infection at the access site; kidney
damage that is usually reversible; and allergic reaction to the dye. Rarely, the procedure can
induce a heart attack, stroke, or death.

If one or more blockages is detected on coronary catheterization, your physician might insert
stents to open the blocked artery, or if multiple blockages are detected, you might be referred for
a coronary artery bypass graft (CABG) surgery.

What Is a Coronary Artery Stent?
A coronary artery stent is a tube-like structure that is inserted into a blocked blood vessel in the
heart to keep the blood vessel open. It is inserted if you are suffering from a heart attack or have
coronary artery disease with symptoms that are not controlled adequately with medications. A
stent is inserted during a coronary catheterization when a blockage is detected to keep the artery
open (patent), allowing blood to flow normally again.



There are some drawbacks to having a stent inserted. Because the stent is a foreign object that
is inserted into the body, there is a strong tendency for clots to form at the site where the stent is
deployed. To prevent this from occurring, you must be placed on two medications to prevent
platelets from aggregating (clumping) and forming a clot. These medications are known as
antiplatelet agents, with aspirin being but one example; these medications are not without risk
and they place you at a higher risk of bleeding. Nonetheless, there is strong evidence to suggest
that these medications are lifesaving in patients with coronary artery disease; the benefits, in
most cases, outweigh the risks. Over time, the lining of the stent can stimulate plaque formation,
a process known as re-stenosis. Under these circumstances, a repeat procedure might be required
to re-open the blood vessel.

What Is a Holter Monitor?
A Holter monitor is a small, battery-powered device, that measures and records the electrical
activity of the heart over 24 to 48 hours. The device, which is the size of a small camera, is
connected to the skin via small wires. It allows a patient to proceed with their daily activities
while their heart is being monitored. A Holter monitor allows your physician to monitor your
heart’s activity for a much longer time than would be possible with a standard EKG.

You might be referred for a Holter monitor if you are having palpitations, dizziness, or fainting
episodes. After the monitor has been worn, the physician will examine the reading and identify
any episodes of abnormal heart rhythms.

What Is an Electrophysiological Study?
If you have a known or suspected abnormal heart rhythm, you might be referred for an
electrophysiological (EP) study. This procedure allows the cardiologist to detect the type of
irregular heart rhythm that you have and to locate where it is coming from.

Similar to what occurs during a cardiac catheterization, a thin catheter is passed into a blood
vessel that leads to your heart. A specialized catheter measures electrical signals from your heart,
allowing the cardiologist to locate any abnormal areas. Your physician might also try to induce
an irregular heart rhythm to locate the abnormal area. If detected, the physician might attempt to
remove the arrhythmia by ablating the cells that are signaling incorrectly to prevent any further
irregular heart rhythms.

As with any procedure, an EP study has risks; however, these are generally quite rare. The
risks of this procedure include bleeding, infection, pain, the formation of a blood clot, the
unintentional stimulation of an irregular heart rhythm, puncturing or perforating the wall of the
heart, and inducing a heart attack, stroke, or death.

What Types of X-Ray Studies Are Used to Assess Heart Disease?
The most common X-ray used by cardiologists is a chest X-ray. These studies can be used to
visualize the size and shape of the heart. An enlarged heart can indicate heart failure or an
abnormality of the heart muscle. A chest X-ray can also visualize the lung fields and identify any
fluid in the lungs that can indicate heart failure.

X-rays are also used during coronary catheterization, allowing visualization of the blood
vessels to the heart.

What Information Should I Bring with Me When I See My Primary-



Care Physician or a Cardiologist?
There are several useful items that you can bring with you when visiting your primary-care
physician or cardiologist. You should bring an up-to-date list of your medications to your
appointment. If you have a home blood pressure monitor and it has been taking your blood
pressure readings at home you should bring a record of these to your appointment. If you have
congestive heart failure (CHF), a record of your daily weights at home is valuable information
for your physician. Lastly, if you have diabetes mellitus, a record of your finger-stick glucose
readings will be useful to your doctor.
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Is It Normal to Feel Scared, Angry, or Sad?
After hearing the news that you have a cardiac problem, you might feel a wide range of emotions
(including fear, anger, or sadness). These feelings are common, and you—like many others with
medical illnesses—will likely experience them. Often, these feelings improve after you learn
more about your condition. However, if the feelings do not improve, you might need
professional help. Negative emotions can affect your cardiac health, so it is important to
recognize and to address your emotions, particularly if they interfere with your ability to function
and to participate in treatment.

Fear often flows from learning that you have a medical condition, and it often persists
throughout your illness. Typically, fear is linked with the apprehension about having another
cardiac event. This is quite common following myocardial infarction (heart attack) or an episode
of acute heart failure, particularly when you are still having symptoms. After you are treated and
begin to feel better, the fear of dying is frequently replaced by disbelief.

The distress that follows a cardiac diagnosis is often tied to a fear of the unknown. You might
feel that you have lost control. Your fear can serve as motivation to make changes in your
lifestyle to regain a sense of control over your health. Or, your fear might be overwhelming and



interfere with your ability to care for yourself. This often happens when you begin to dwell on
worst-case scenarios.

Fortunately, use of simple strategies can often make a big difference in how you can handle
the stress associated with a cardiac diagnosis. For example, getting complete and accurate
information about your condition from your health-care provider can help you to keep thoughts
of catastrophic “worst-case scenarios” in check. Therefore, you should ask your doctor what you
should expect over the next week, month, and year. Don’t be afraid to talk with family members
or close friends about your fears.

If you are like others you might also experience anger and irritability following a cardiac
diagnosis. It is these negative emotions—along with being reserved in social situations—that
make up the Type D or “distressed” personality, which can increase your vulnerability to cardiac
disease in the first place. As such, these negative emotions can create a cycle of negative
feedback and add more fuel to your “emotional fire.” Frequent or extreme bouts of anger can
elevate your blood pressure and heart rate and make your heart work more strenuously. This can
constrict the blood vessels of your heart, causing less blood and less oxygen to be delivered to it.

You might not realize that you are angry or can deny that it is a problem. If you are unsure
about whether you are experiencing anger, you can ask someone close to you. Another helpful
strategy is to keep a journal in which you can list specific situations that make you angry and
identify the feelings that trigger it. After you have learned to recognize the feelings that trigger
your anger, you can think of ways to deal with those feelings (including taking a time-out to cool
down) before you reach a breaking point. Mindfulness practices can also be helpful and are
increasingly being identified as an effective way to improve cardiac (and whole body) health.

Sadness is another common response to learning that you have a cardiac problem. When you
first learn that you have a cardiac condition, it is normal to feel sad or upset. These feelings often
improve after you learn more about your condition and about what to expect. If your symptoms
continue, you might be developing depression. When left untreated, depression can delay your
cardiac recovery and increase risk of having future cardiac events, including a heart attack. If you
develop depressed mood or a loss of interest in things you used to enjoy, speak to your health-
care professional about treatment options, which can include talking therapy, medication, or a
combination of the two. It is important to realize that depression is not due to a character flaw; it
is often a part of the disease, rather than an additional thing that is wrong with you. One simple
strategy to decrease your sadness following your diagnosis includes confiding in a family
member or a close friend. Another strategy is to be physically active (after you have been cleared
by your doctor for physical activity), which can lower the chances of having depression and
developing declining memory. Additionally, cardiac rehabilitation can be extremely beneficial
for both cardiac and psychological well-being.

For more information about negative emotional reactions in the setting of heart disease and
how to deal with them, see Chapter 11.

Why Don’t I Believe What My Doctor Says?
When faced with a personal loss, such as death of a loved one, the loss of job or income, the
onset of a disease, or a significant limitation in one’s activity, many people progress through a
predictable series of emotional reactions. These elements, which include denial, anger,
bargaining, depression, and acceptance, are known as the stages of grief; they were first



described by Elisabeth Kubler-Ross. Not everyone experiences all five stages and not all stages
appear in the same order; however, many people progress through them when faced with a new
diagnosis.

Denial is often the first reaction to learning about a diagnosis of a medical illness. Feeling well
makes it difficult to accept that something is wrong. Thinking, “This can’t be happening to me!”
is common.

Refusing to acknowledge your diagnosis might seem unhealthy, but a brief period of denial
can be adaptive and prevent you from experiencing the full weight of the diagnosis and provide
you with more time to process this new information. In other words, a reaction of “I just can’t
think about this right now” can allow you the time to adapt gradually to your illness and to the
loss of well-being that frequently accompanies any new diagnosis. Denial can be particularly
adaptive for more severe diagnoses that you learn about suddenly (e.g., heart disease diagnosed
after a sudden life-threatening heart attack in a previously healthy person), to prevent you from
becoming paralyzed with fear.

Sometimes, denial is confused with health “illiteracy.” Health literacy is the degree to which a
person has the capacity to obtain, process, and understand basic health information and to make
appropriate health decisions; it is affected by cultural, socioeconomic, and cognitive factors. For
example, a woman with high blood pressure feels fine and has difficulty believing that she has
high blood pressure; she is unaware that high blood pressure is not in general felt by a person,
but rather is diagnosed by blood pressure recordings. It can be difficult for people to reconcile
their perception of health with what a doctor is telling them. Education is important in these
situations. For those with cognitive impairment who are unable to understand or appreciate their
medical condition, involvement and education of family can be crucial.

Denial becomes problematic when it delays your seeking or accepting treatment or when it
interferes with your ability to make changes in your lifestyle. A typical example of this is the
cardiac patient who continues to smoke cigarettes despite being told that smoking can
significantly increase their likelihood of cardiac-related death, because they don’t believe the risk
applies to them. Such patients often justify their ignoring medical advice by saying, “My
grandfather smoked his whole life and lived until he was 90, so I can, too.” Ideally, denial should
be temporary so that you can then proceed to engage in treatment to improve your health.

What Happens After I Recognize That I Have an Illness?
The next feeling to emerge might be anger, which is common following a diagnosis of a medical
illness; it is not very different from the anger experienced during another crisis, such as loss of a
loved one. Although anger is most often considered as a negative emotion, it can be used
constructively. For example, you might be able to use your anger to fight your medical illness.
But, for you to use your anger to your advantage, you must first acknowledge that you are
experiencing it. If you find yourself lashing out at loved ones, or isolating yourself from family
and friends, you might be ineffectively suppressing this anger; this can have a negative impact on
your health. It can be helpful to speak to a counselor to discuss ways to use your anger in a
healthy way.

After being diagnosed with a heart problem, you might feel as though you have lost control. In
response to this perceived loss, you might begin to bargain, with the hope that you can somehow
undo or avoid the stressor, which is a normal response to feeling helpless or vulnerable. Those



who are religious might attempt to make a deal with God or a higher power to delay the
consequences of the diagnosis. Guilt is common during this stage, and many people question
what they could have done to avoid becoming ill. These feelings often lead to a depressed mood.

After you begin to accept your diagnosis, you might experience emptiness and sadness. It is
not uncommon to mourn the life you had before your diagnosis. You might also begin to worry
and feel anxious about what your future might hold, how you will fulfill your obligations, and
how you will afford to pay for your medical bills. You might find yourself withdrawing from
family and friends and begin to wonder if you will be able to continue. Although this stage of
grief is an appropriate response to a life-altering situation, it can become a serious problem that
warrants an intervention.

Depression and anxiety are common in those with heart problems and can lead to impaired
functioning, frequent hospitalizations, and poor cardiac outcomes (including recurrent cardiac
events and increased chances of death). Major depressive disorder (MDD) is twice as common
in those with cardiac disease as it is in those in the general population. Therefore, it is important
to note that symptoms of heart disease (such as feeling tired, having trouble sleeping, and having
a poor appetite) can overlap with those of depression and can either be mistaken for depression
or can be chalked up to “just” the cardiac illness. Depression is more likely to occur when
frequent negative thoughts or feelings of guilt arise. It is generally a good idea to speak to your
health-care provider if you are experiencing either depressed mood or the inability to derive
pleasure from things you used to enjoy (anhedonia) over at least a 2-week period so that you can
be evaluated for depression. If left untreated, depression can lead to poor adherence with your
treatment (e.g., medications, cardiac rehabilitation, diet, exercise). Cardiac patients with
depression also have higher rates of other illnesses and are more likely to experience worse pain
and to die post-operatively.

Anxiety is also common in cardiac patients. In patients with an acute cardiovascular disease,
generalized anxiety disorder (GAD; characterized by excessive, free-floating worry about
several things on a regular basis as well as associated tension, irritability, sleep disturbance, or
concentration problems) is nearly as common as is depression, and its presence has been
associated with poor cardiac outcomes in those who have suffered a myocardial infarction.
Persistent feelings of anxiety warrant clinical interventions, especially when they are severe or
cause impaired functioning. By improving psychological health and addressing symptoms of
both depression and anxiety, you will be better able to comply with treatment and to improve
your heart health.

Should I Blame Myself for Having Heart Problems?
There are several risk factors for heart problems. Genetics, behavior, and environmental factors
all appear to play a role. Although you might be able to change your habits to lower your risk, it
is counterproductive to blame yourself for having a heart problem. Moreover, some risk factors
for heart disease cannot be changed (such as age, gender, race and your baseline genetic make-
up). Fortunately, many risk factors can be modified to lower your risk for heart problems and to
improve your health after you receive a diagnosis of a heart problem. Indeed, although we cannot
change the genes we inherited from our parents, studies suggest that lifestyle interventions can
determine whether these genes become activated.

When it comes to lifestyle interventions, diet is a good place to start. Studies have shown that



Westernized diets high in refined carbohydrates and certain saturated fats increase your risk of
developing a metabolic syndrome, which is a cluster of conditions (including high blood
pressure, insulin resistance, abdominal obesity, and abnormal cholesterol or triglyceride levels)
that increase your risk for cardiovascular disease and diabetes. Alarmingly, nearly one-fourth of
adults in the United States suffer from a metabolic syndrome and are at elevated risk for heart
disease, diabetes, and stroke. The good news, however, is that the metabolic syndrome can be
treated, and lifestyle factors can reduce your risk and even reverse metabolic syndrome after it
occurs. It is important to talk to your health-care team about dietary strategies that can improve
your health. Typically, shifting your diet away from processed foods and toward a whole-foods-
based, high-fiber diet (rich in fish, lean meat, vegetables, nuts, and beans) can help lower your
risk for metabolic syndrome and heart disease.

Another heart-healthy lifestyle intervention is to increase your level of physical activity.
Physical inactivity has been linked to several chronic medical illnesses, including diabetes,
obesity, and heart disease. By staying physically active, you can lower your weight, blood
pressure, and cholesterol and blood sugar levels. The Surgeon General recommends at least 150
minutes of moderate intensity aerobic activity each week. It is important to discuss with your
doctor what exercise your body can tolerate before starting an exercise plan.

In addition to being physically inactive and eating an unhealthy diet, substance use can
significantly increase your risk for cardiac disease. Cigarette smoking damages your blood
vessels, making it difficult to get enough blood to your heart. If you have not started to smoke,
don’t start. If you currently smoke, speak to your health-care provider about ways to quit. Even
“second-hand smoke” (i.e., breathing in the smoke from others’ cigarettes) has been associated
with an increased risk for heart problems. Another risk factor is drinking alcohol excessively,
which can elevate both your blood pressure and your triglyceride levels. Men should have no
more than two drinks per day; women should have no more than one drink per day. If you feel
that you need help cutting back on your alcohol use, speak to your doctor. For more information
about the impact of substance use on heart disease, see Chapter 7.

Finally, as if that’s not enough to worry about, chronic stress itself can increase your risk for
heart disease. Studies have shown that mental stress has a negative effect on cardiac functioning.
Stress can elevate your blood pressure and damage your blood vessels. Chronic stress can lead to
metabolic problems, including insulin resistance and increased inflammation throughout the
body; these in turn can increase your risk for metabolic syndrome, which increases your risk for
heart disease. Fortunately, there are many simple things that you can do to lower your stress level
and improve your health. Even something as simple as petting your dog can help buffer stress
levels. Amazingly, dog ownership has been linked to fewer cardiac events in survivors of a heart
attack. We discuss the beneficial lifestyle interventions later in this book.

What Should I Do If I Feel Hopeless?
Cardiac problems, like other chronic illnesses, can lead to intense waves of emotion. Without a
doubt, dealing with a heart problem is stressful. Low mood can initially seem like a normal
response to receiving a diagnosis of a chronic illness, but it can evolve into a more serious
depression. When depression is severe or is accompanied by isolating yourself from family and
friends, it is important to ask for help. If you experience hopelessness, you might feel like life is
no longer worth living and might even have thoughts of suicide. Not surprisingly, feelings of



hopelessness have also been associated with poor cardiac outcomes.
Although sadness is a normal emotion associated with the human condition, feelings of

hopelessness and worthlessness, and thoughts of suicide are not. If you are feeling hopeless, it is
important that you speak with your health-care provider. It is also important to realize that
depression is a medical condition and not a character flaw. Effective treatment (including
medications, psychotherapy, or both) is available for depression and anxiety.

How Long Will It Take for Me to Regain My Emotional Equilibrium?
Feelings of anger, fear, sadness, and anxiety can all take weeks, months, or even years to resolve.
In some situations, they might be life-long. The duration of emotional distress is highly
dependent on the person and situation, the severity of the illness, and the availability of supports
and resources. Although this chapter focuses on possible reactions to having heart disease, the
truth of the matter is that many of the possible psychological reactions to heart disease have
already been experienced by the newly diagnosed person before their diagnosis was made.
Depression and anxiety, for example, are not only common reactions to heart disease but are also
common risk factors for heart disease. And just as with physical illness, the longer they go
untreated, the more difficult they can be to treat. For example, studies of depressed patients show
that there is a kindling effect in the brain; the more depressive episodes you experience, the more
likely you are to experience depression in the future. Therefore, many doctors recommend that
you stay in mental-health treatment even after you feel better because you want to keep the
condition in remission for as long as possible.

Typically, patients begin to feel more like themselves within weeks after receiving their
diagnosis. However, if you find that you are having difficulty “getting over” the diagnosis, you
might be suffering from a condition called an adjustment disorder. Adjustment disorders occur
when there is an abnormal, excessive reaction to a life stressor (e.g., a medical event or
diagnosis, death of a loved one, divorce) that causes significant impairment in social,
occupational, or academic functioning. The symptoms (which can include sadness, anxiety, or
behavioral changes) begin within three months of the stressor and typically last no longer than 6
months after the stressor has ended. With a cardiac condition, it is common to have
psychological symptoms that persist past the 6-month mark because the stress of the disease is
ongoing. Often, one diagnosis or cardiac event begets another; it can feel like a never-ending
cycle of health-related stressors. Though adjustment disorders can look and feel like major
depression, the symptoms are typically not as severe. Importantly, antidepressant medications
tend not to help those who have adjustment disorders, although specific forms of talk therapy can
lead to improvement.

Fortunately, several strategies exist that can mitigate the myriad negative emotional reactions
to having cardiac disease. These strategies can lessen the intensity and shorten the duration of
your emotional distress, helping you to feel like yourself again.

What Can I Do to Bolster Feelings of Optimism?
Therapy can be incredibly helpful to bolster a more positive outlook. Patients often don’t realize
that there are several types of effective therapy for those with medical illness (including cardiac
disease). As clinicians, we often hear, “I don’t like to hear myself talk,” when patients decline
therapy referrals; however, not all therapy is the same. Even though open-ended “talk therapy”



helps many people, there are other types of therapy that implement a more structured, interactive,
and time-limited approach and that have been highly effective for reducing psychological
symptoms and “hard” events in cardiac patients, like heart attacks and death rates.

Cognitive-behavioral therapy (CBT) is one such treatment. CBT addresses the automatic
negative thoughts and cognitive distortions (such as “black or white” thinking) that frequently
arise in emotionally distraught patients and that perpetuate feelings of depression and anxiety. Its
major goal is to retrain you to think more realistically by challenging the cognitive distortions
that arise. Different types of CBT are tailored to specific patient populations, and can target
aggravation, irritation, anger, and impatience. Unfortunately, many practitioners of cardiac care
are unaware of such psychological (and cardiac!) interventions; therefore, they remain
underutilized.

In addition to CBT, there are brief interventions that you can do yourself that are known to
bolster feelings of optimism and well-being. These interventions are part of a kind of therapy
called positive psychology. For example, you can spend a few minutes each day thinking about
something you are grateful for or something you look forward to, or you can reflect on a positive
interaction (no matter how small) you had with another person. Keeping a journal for this daily
mental exercise can help. Positive psychological traits, such as optimism and gratitude, have
been linked to improved heart health. Optimism alone can decrease your likelihood of being
readmitted for a cardiac condition after suffering an acute coronary syndrome. Remarkably,
studies suggest that positive emotional traits are linked with improved health even after
controlling for depression and other cardiac risk factors. For more information about positive
psychology exercises and their impact, see Chapter 11.

Meditation can also help foster a positive mental state and has been correlated with reduced
markers of inflammation, which can be so harmful to one’s health. Meditation and mindfulness
exercises frequently rely on slowing down your breathing rate, calming your mind, and
increasing the activity of the “rest and digest” part of your nervous system (the parasympathetic
nervous system), which has been linked with increased heart rate variability, and improved
health. Laughter and humor therapy can also help bolster mood and feelings of optimism and
have been studied in the medically ill.

If major depression is present, treatment of it will also help with pessimistic thoughts and
feelings. Certain antidepressants (e.g., sertraline, bupropion) have been shown to be particularly
safe and effective in cardiac patients. Increasing your level of social support can also help. Even
spending time with a beloved pet can be beneficial.

In short, there are many options available for helping to bolster feelings of optimism and
improving your mental and physical well-being.

When Should I Seek Counseling or Psychiatric Care?
The decision as to when to seek counseling or psychiatric care is a highly personal one. Some
people choose to seek help at the first sign of emotional distress or impaired functioning,
whereas others choose to wait until their symptoms have persisted over time. The important
thing is that you recognize an emotional problem when it exists and that you do something about
it. Generally, the sooner you address it, the better your emotional and physical health will be and
the better your relationships will be. Unfortunately, many people are reluctant to seek mental-
health care, whether it be because of denial, stigma, cost, or feeling like there is not enough time



in the day to take care of everything. However, taking time to address your emotional health
could be one of the most cost-effective and important interventions you can make by
significantly improving your perceived quality of life and your cardiac health.

If you decide to seek counseling or psychiatric care, you should be aware of a couple of points.
Counseling is generally provided by a variety of mental-health specialists (including clinical
social workers, mental-health workers, psychologists, life coaches, or psychiatrists) with
different levels of training and expertise. As just mentioned, there are many different types of
counseling available. There is no “one size fits all” approach to counseling, given that people
respond to different types of therapy. Psychiatric care is generally provided by psychiatric nurse
practitioners or by psychiatrists. Each is able to provide counseling, but they are also able to
prescribe medications (including selective serotonin re-uptake inhibitors [SSRIs]). SSRIs are
well established as safe and effective in the treatment of both depression and anxiety, and they
are well tolerated in those with cardiovascular disease. They are also effective in reducing
feelings of anger and hostility that are common in cardiac patients.

Often, primary-care physicians (PCPs) and cardiologists are comfortable administering
commonly prescribed psychiatric medications such as SSRIs. However, psychiatric expertise is
recommended whenever multiple psychiatric medications are needed or when there is concern
for significant medication interactions (called drug–drug interactions). Given that most cardiac
patients are on multiple medications that could be affected by the use of psychiatric drugs, it’s
reasonable to err on the side of caution and seek psychiatric care when in doubt.

Finally, there are several situations in which you should not delay seeking mental health
treatment. If you are feeling so distraught that you have stopped caring for yourself (e.g., not
bathing, not eating, or not taking medications) or fulfilling major life obligations, or if you have
thoughts that your life is not worth living or if you find yourself contemplating suicide or other
self-injurious behavior, you should seek immediate attention.





 

Should I Tell Others About My Diagnosis and Prognosis (and If So, Why, When, and Who)?

How Should I Tell Others About My Cardiac Condition?

What Should I Tell Others About My Condition?

Should I Obtain Professional Counseling or Professional Care?

Should I Seek Care at a Specialized Center for Cardiac Care?

Introduction
Receiving a diagnosis of heart disease can be life altering for both you and your family and
friends. There can be a new medication regimen to adjust to, more doctors’ appointments to
attend, and even surgery or a heart procedure from which it will take time to recover. In addition,
you might face physical symptoms and limitations from your heart condition. Above all, a new
diagnosis of heart disease almost always means making changes in your life.

You and those around you will be affected on both an emotional and a practical level, and you
might need help with coping. Letting others know about your diagnosis will give you a chance to
address your feelings about having heart disease and it will help guide others in how to assist you
during your times of need. In this chapter, we address the topic of why and how you should talk
with others about your heart condition. You will learn practical tips concerning how to talk about
your diagnosis and what types of things you should share. We also discuss common emotional
reactions to the diagnosis of a heart condition and when to seek more specialized care.

Should I Tell Others About My Diagnosis and Prognosis
(and If So, Why, When, and Who)?

Why Should I Tell Others?



Receiving the diagnosis of a new heart condition can feel overwhelming, but a lot of support is
available, and you should know how and when to ask for help. In a study of patients hospitalized
in a cardiac care unit after a heart attack, those who were visited by family and friends endorsed
a greater sense of well-being. They also had healthier heart rates and blood pressure readings
(Lolaty et al, 2014). Talking about your illness could help you feel less distressed. You might
need some practical assistance, such as transportation to and from appointments or help with
your children. Telling others about what’s going on with you will help you to get the help and
support you need.

When Should I Tell Others?
Everyone responds differently to hearing about a medical problem; this is largely based on your
own experience. People involved in your daily life will notice changes in your emotional and/or
physical state. Those who are closely involved with your life will probably wonder about what
has changed in your schedule or behavior. It might be worse for them to find out about your
heart condition inadvertently than for you to decide when, how, and what they should know.
You’ll probably want to tell others before they come to their own conclusions, but you might
want to wait until you feel well informed about your heart condition and are emotionally
prepared to answer their questions. Speaking with your health-care provider can prepare you for
these conversations. Although you won’t be perfectly prepared for every possible question that
could come your way, you will have some confidence in your understanding of your heart
condition; this will make the conversation with others that much easier.

Who Should I Tell?
Who you tell about your cardiac problem will depend on many factors, including your usual
tendency to share information with others and your need for privacy. Depending on your
condition, your relationships with family, friends, and coworkers can change. Consider who you
count on most for support? You will probably want to reach out to those in that network first. For
many people, family is their primary support system. Family often includes children, whether
they are adults or very young kids. Children will often know whether something is different, and,
in most circumstances, you should tell them what is happening. Later in this chapter, we discuss
how to tell your children what is going on.

Friends can be as important a part of our lives as are family. They give you an outlet when you
need to talk about what you are going through and can also provide assistance. Close friends,
who are an important part of your life, should know about your condition. They will likely be
honored to support and help you.

Your employer might also need to know about your heart disease, especially if it imposes
limitations on your ability to work and if you need to take time off. Damage to the heart muscle
can affect blood flow and oxygen to the rest of your body and consequently make you feel tired,
short of breath, and without your usual energy. Letting employers or coworkers know what’s
going on will help them understand your limitations and prevent misunderstandings if you’re
unable to do your job as you have in the past. We discuss what to tell your employers in the next
section.

How Should I Tell Others About My Cardiac Condition?



Undoubtedly, it was probably difficult for you to receive the news about your heart condition. It
can be equally difficult for others to hear about your heart condition, making it difficult for you
to tell them. Before having a conversation, think about your own readiness to discuss your heart
condition. You will know that you are ready to have this conversation if you are able to imagine
the conversations you’d like to have.

When you feel ready, set aside time and choose a quiet place in which to talk one-on-one with
the other person. You want to allow enough time to say what you need to say and to answer any
questions this other person might ask you. Consider whether you want to have a family member
or another close friend who already knows what is happening be with you for support.

Be prepared for a range of emotional reactions. Others might have had experiences with heart
disease that will affect how they respond to you—they might be worried for you, worried that
you are going to die, worried about how your illness will affect your relationship, or even
worried about their own mortality. They might try and be too protective of you, and you might
need to reassure them that you know your limits and can do certain things. On the other hand, it’s
not always easy for people to understand how much your heart condition has affected you. You
might have endured a major health crisis and had your life disrupted, but some might think you
simply had a “health scare” and “it’s no big deal.” Brace yourself for all of those reactions and
realize that although most people are well meaning, you might not regard their response as
supportive (though, of course, many will be supportive!).

What Should I Tell Others About My Condition?
What information you share with others will depend on your relationships with them and on your
hopes for how they might be supportive. You might choose to divulge different amounts of
information to different people. With family and close friends, you might tell them everything,
including your diagnosis, treatment, need for monitoring and surveillance, and use of
medications. You should ask for the support you need. If you want a sympathetic ear, rather than
advice, let your loved ones know. Be sure to give your family and friends time to say what they
feel. Your discussion will prompt questions, such as the following:

How will this change your day-to-day life?
What symptoms do you have?
How do you feel?
What can I do to help?
What does this mean for our relationship?
Will we still be able to do the same things as before?
What will happen to you (i.e., what is your prognosis)?
Could you die from this condition?
Are you dying?

What you choose to tell a friend will depend on your relationship with that person. You might
feel pressure to be less than frank about the severity of your symptoms with friends, wanting
instead to protect them from worrying about you. Your heart condition might make friends feel



vulnerable, recognizing that they, too, could find themselves with a heart condition. Being open
with your friends about how they can best support you can help lessen these feelings.

What Should I Tell My Children?
What you tell your children might be different from what you tell adults you know. Depending
on the age of your children, you might want to frame things differently. Very young children will
likely have a difficult time understanding what has happened, but they can notice changes in
your energy level and mood. It is helpful to pick a good time to speak with your child or children
when they will be most receptive to having a serious conversation. The conversation could occur
over dinner or during a car ride. Give them information slowly and in pieces and wait for their
questions to come. They might want to know more about how the heart works and to see a model
of the heart or pictures to help them understand. They might ask whether your disease means a
cancellation of the upcoming family vacation. Or, your child might dive right in with, “Are you
going to die?” When children ask questions, ask them what they are worried about to see what’s
on their mind and what they are thinking. Then, let them know what to expect; for example, you
can’t be as active on the playground or walk with them like you used to, or who will be picking
them up from school when you have doctor’s appointments.

Younger children can be great motivators for lifestyle change. If your doctor recommends that
you be more active, enlist your children to help you. Encourage them to be active with you, such
as going with you to the park, or walking the dog.

It’s important to emphasize with young children that your heart condition is not their fault.
You should avoid sharing with your young children any personal or adult concerns, such as the
financial burden of your treatment. These concerns will increase their worry and helplessness.

You should be able to have a frank conversation with grown children as you would with any
other adult member of your family. Adult children can have other concerns, however. They
might worry about their genetic risk of developing heart disease and wonder if they could find
themselves in your shoes. Genes do play a role in heart disease, but for many conditions, so do
diet and lifestyle. Because these habits also tend to be shared within families, some types of heart
disease are familial, but for environmental reasons. Even if there is some genetic predisposition,
that does not mean that your children are destined to develop the same heart condition that you
have. Talking with your adult children about your heart disease provides an opportunity to
discuss modification of the risk factors and lifestyle changes that help to prevent heart disease.
It’s a lot easier to eat a healthier diet and increase your activity level when your entire family is
on board.

What Should I Tell My Employer and Coworkers?
You’ll want to set up a private time to meet with your employer. You might also want to meet
with your employer’s human resources department. Consider whether you need accommodations
(e.g., time off to attend appointments, whether you can still do the type of labor that your job
requires). It’s important to communicate all of this information. If you’ll be missing extended
periods of work because of your condition, your employer might need details about your care to
maintain compliance with the Family Medical Leave Act (FMLA). Your doctor can help you
with the forms.

Sometimes, people are hesitant to tell their employers about their heart disease for fear of



discrimination or of losing their job. However, there are state and federal laws in place to protect
your right to work. Your health-care provider can help direct you to legal resources if the need
arises.

You might feel that you are being treated differently at work. Heart disease can be a “hidden
disability,” meaning that it can affect your functioning and the way you feel despite not looking
ill. Some people at work might not change their expectations of you, even if those expectations
need some adjustments to accommodate your condition. Others might change their expectations
too much, driven by a fear of causing you harm. If you find that this is happening, you should
initiate a conversation with your coworkers, boss, or a human resources representative about
what you’re encountering; this might help change their behavior toward you.

Should I Obtain Professional Counseling or Psychiatric Care?
Being diagnosed with a heart condition can be fraught with sadness, anger, despair, guilt, or
shame. These are all normal reactions to receiving bad news. Sometimes, people develop an
emotional or behavioral response to their diagnosis that is more intense than expected. This level
of distress can make it difficult to keep up with day-to-day life because of the intense feelings of
anxiety, worry, or helplessness. These are symptoms of an adjustment disorder. Talking with
loved ones about your experience of heart disease can help you process your feelings, but when
your feelings are preventing you from functioning like you normally would, seeking help from a
therapist or counselor is a better course of action. Several different psychotherapy techniques
have been shown to be effective in treating adjustment reactions to illness (González-Jaimes &
Turnbull-Plaza, 2003) which renders treatment even more difficult. The present study proposed a
new therapeutic technique—mirror therapy. Your cardiologist or primary-care physician can
provide you with a referral to a clinician who can provide appropriate short-term therapy.

Support groups are another great outlet to help people deal with newly diagnosed medical
conditions. There might be groups near your home for those who have been diagnosed with the
same or similar illness that you are facing. Therefore, you should ask your doctor or nurse if
there are any groups at your local hospital or clinic. There are also on-line forums and networks
where people can share their stories and obtain support. The American Heart Association (AHA)
has several on-line forums for people with different types of heart conditions:
https://supportnetwork.heart.org/ (“Support Network Home – American Heart Association |
American Stroke Association,” n.d.). The National Coalition for Women with Heart Disease also
has an on-line community for women with cardiac disease: http://www.womenheart.org/?
page=Support_OnlineComm (“Online Community for Women with Heart Disease –
WomenHeart: The National Coalition for Women with Heart Disease,” n.d.).

Despite seeking support, you might feel so down or blue that you find little pleasure in things
that you used to love. This could be a sign of major depressive disorder (MDD). MDD can affect
your sleeping habits (e.g., sleeping too much or too little). It can decrease your appetite, deplete
your energy, and make it difficult to concentrate. MDD can cause you to feel hopeless,
worthless, or guilty. It can even make you have thoughts of not wanting to be alive or of ending
your own life. MDD is a serious condition, and it is common among people with heart disease.
Between 31% and 45% of patients with coronary artery disease (including survivors of heart
attacks) suffer from depressive symptoms (Huffman et al, 2013). Fortunately, depression is
treatable, and psychiatric care for it can make a huge difference. Antidepressant medications
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such as sertraline have been shown to be safe and effective in those with heart disease
(Glassman et al, 2002). In a study of patients with heart failure and MDD, those who received
treatment with sertraline felt less depressed, but also had some reduction in their symptoms of
heart failure (Michalakeas et al, 2011). The diagnosis of heart disease and the lifestyle changes
required to feel and function better can feel overwhelming. Professional counseling can help you
cope with your feelings about your heart condition and help you find ways to continue living a
full, value-driven life. You should remember to talk with your primary-care doctor or
cardiologist about finding a psychiatrist (i.e., getting a referral).

Should I Seek a Second Opinion?
The decision to speak to a different cardiologist and to obtain a second opinion is a personal one.
It is also common, especially if there are several potential types of treatment. Provided your
condition does not pose an emergency, it might make sense to seek another opinion so that you
have a full assortment of options. A second opinion that is aligned with the initial
recommendation can be reassuring. However, you should be prepared for the possibility that you
will receive conflicting recommendations; your decision about which treatment to pursue might
be more difficult that you had anticipated. It is very common for patients to seek second
opinions, so do not worry about offending or upsetting your primary doctor.

Should I Seek Care at a Specialized Center for Cardiac Care?
There are many factors that might lead you to seek specialized cardiac care, including your
diagnosis, your prognosis, and types of treatment that are available locally. You should speak
with your cardiologist and primary-care doctor about whether a referral for specialized treatment
is recommended. Some heart conditions are quite complicated and require specialized treatments
that could be better provided at a specialized center. But for other conditions, creating a new
treatment team at a new clinic might make things more complicated for you (i.e., with more
appointments, new providers, more transportation) without added benefit.

If you are facing a procedure, one option is to look on-line at how other people do after having
that procedure at a certain hospital. Although there is no national database where you can look
up hospital data, many states have searchable on-line databases where you can compare hospitals
locally on a variety of quality measures. Unfortunately, this information might not be much help
in your decision-making process. Referrals are still typically made based on “who you know”;
that is, your doctor probably has a network of colleagues who provide specialized care whom
they can call on for consultation. In choosing a specialist or specialized center, you might
consider asking how many procedures your doctor has performed, or how many procedures the
specialized center performs each year. Making decisions about where to seek care and from
whom to receive it remains somewhat challenging, but your cardiologist will have a good sense
of where to go and who to see if the treatment you need is highly specialized.
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Introduction
Whether your diagnosis of heart disease is sudden and new or whether you have lived with the
condition for many years, it can be very frightening. After receiving a new diagnosis, you might
struggle to understand how the disease might affect your life. You might also wonder what you
should do if you develop new heart-related symptoms, or what changes you can make to your
life to reduce your risk of having a new or more serious heart problem. Although your doctor and
other members of your treatment team can help you learn more about these topics, seeking
information that can complement and supplement your medical visits can further empower you
to learn to live with heart disease.

Where Can I Turn for More Information About Heart Disease?
The internet can be an excellent resource to learn more about heart disease, but the amount of
information available there can be overwhelming. There is also a lot of inaccurate information on
the internet, so it is important to know where to look for facts that you can trust.

A good place to begin is with the websites of several major medical organizations. Doctors and
scientists who are experts in their field contribute to these websites, and the sites have been fact-
checked to ensure that all of the information they include is accurate and up to date. The
following subsections list some of these sites and organizations as well as the type of information



that you can find.

The American Heart Association
The American Heart Association (AHA) is a nonprofit organization in the United States that is
designed to improve care for people with heart disease. Its website, designed for patients like
you, has information about healthy living—like how to eat healthy and how to exercise. You can
also learn more about specific conditions (like high blood pressure, diabetes, heart valve
problems, and peripheral artery disease) that affect heart health. For a complete list of these
conditions and for more information, visit https://healthyforgood.heart.org.

The National Institutes of Health
The National Institutes of Health (NIH) is the main agency of the United States government
dedicated to health research. The NIH has a free website called MedlinePlus, which offers
reliable and up-to-date information for patients and their families. The MedlinePlus Heart
Disease page has a very extensive list of topics to click through, each with more information
about diagnoses and tests, prevention and risk factors, treatments, and therapies, and even a
“Latest News” section. You can learn more at https://medlineplus.gov/heartdiseases.html.

The Centers for Disease Control and Prevention
Another important US federal agency is the Centers for Disease Control and Prevention (CDC),
a public health agency in the United States that aims to prevent and control disease, including
heart disease. The CDC has a website dedicated to heart health with key definitions and links to
additional fact sheets and podcasts. These fact sheets include more information about topics like
heart failure and heart attacks and podcasts that include question and answer sessions with
patients like you as well as discussions of new medicines and technologies. To learn more, visit
https://www.cdc.gov/heartdisease/materials_for_patients.htm.

The World Health Organization
The World Health Organization (WHO) is an international health agency of the United Nations.
The WHO website provides general information on heart disease as well as links to related topics
such as diet, nutrition, and obesity. You can learn more at
http://www.who.int/topics/cardiovascular_diseases/en/.

How Can My Local Library or the Internet Be of Assistance to Me?
The internet and your local library can be convenient and helpful tools to gather more
information about heart disease, treatment options, and things you can do to improve your heart
health. Your local library might have books related to heart disease, cookbooks with heart-
healthy recipes that you can try, or pamphlets from the AHA or local support groups. The
internet will allow you to access educational materials or scientific articles, learn about different
treatments for heart disease, and connect with other people who have cardiovascular disease.

Before you begin looking for more information, however, there are a few things to keep in
mind:

Your treatment team, including your doctors and nurses, is your best resource. Not everything
you read on the internet or in books from the library is accurate or up to date. Researchers are

https://healthyforgood.heart.org
https://medlineplus.gov/heartdiseases.html
https://www.cdc.gov/heartdisease/materials_for_patients.htm
http://www.who.int/topics/cardiovascular_diseases/en/


constantly learning more about cardiovascular diseases and their treatments, and books and
websites can quickly become out of date. Furthermore, although some websites come from
trustworthy organizations, such as the AHA, others are made by people with little experience or
knowledge of cardiac disease. If you are ever worried about a medication you are taking or do
not understand something about your heart disease or treatment plan, your best bet is to talk with
members of your treatment team; they know you best and can make recommendations that work
for you.

How much information you want is up to you. There is an enormous amount of information
available on-line or in the library, and it is easy to become overwhelmed. So, before you get
started, it is important to think about what type of information would be most helpful to you.
You might thrive on having more information to feel better armed to tackle new, healthy
measures. In contrast, you might feel worse with more information and feel most comfortable
obtaining information in small amounts through conversations with your doctor or others. Either
way, you know yourself best, and you should think about what would be most helpful for you in
taking care of your heart health.

Use the resources that work for you. Some people like reading books, whereas others prefer to
look for information on the internet. Similarly, some people get a lot more out of sharing in an
on-line support group, still others prefer to attend an informational workshop and learn about
heart disease in person.

The resources that follow have been created specifically for patients and provide up-to-date
information in an easy-to-understand format.
General information about heart disease:

The AHA has created a website for patient information at HEART.org. This is the main
web page for heart information that provides many links to other resources.
heart.org/conditions is a site where you can learn more about specific heart conditions.
https://www.heart.org/HEARTORG/Conditions/More/ToolsForYourHeartHealth/Answers-
by-Heart-Fact-Sheets_UCM_300330_Article.jsp gives you access to downloadable
handouts that answer commonly asked questions about different types of heart disease.
The website has a menu of many options including information about diabetes, heart
failure, and vascular health.
watchlearnlive.heart.org is an interactive library with pictures and easy-to-read slides
that focus on common topics related to heart disease. It is a good place to get information
at your own pace.
https://www.heart.org/HEARTORG/Support/Resources/WhatisCardiovascularDisease/What-
is-Cardiovascular-Disease_UCM_301852_Article.jsp provides more basic information
about cardiac diseases, medications, treatments, and tests.
https://www.cdc.gov/heartdisease/materials_for_patients.htm is a website created by the
CDC that includes educational material and facts about heart disease.
https://www.cardiosmart.org was created by the American College of Cardiology (ACC)
and provides links to different resources that you can use to learn about heart disease and
improve your heart health.

http://HEART.org
http://heart.org/conditions
https://www.heart.org/HEARTORG/Conditions/More/ToolsForYourHeartHealth/Answers-by-Heart-Fact-Sheets_UCM_300330_Article.jsp
http://watchlearnlive.heart.org
https://www.heart.org/HEARTORG/Support/Resources/WhatisCardiovascularDisease/What-is-Cardiovascular-Disease_UCM_301852_Article.jsp
https://www.cdc.gov/heartdisease/materials_for_patients.htm
https://www.cardiosmart.org


For healthy living:

For information on healthy living and lifestyle modifications, you can look at
HealthyForGood.HEART.org, which is a website about the AHA’s movement to assist
people with making small changes toward a healthier lifestyle.
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm199058.htm provides
information on how to make heart-healthy diet choices.
For cooking tips and information about portion size, you can look at
https://www.heart.org/HEARTORG/Support/Top-10-Cooking-Tips-For-
Caregivers_UCM_301837_Article.jsp or
https://www.heart.org/HEARTORG/Support/What-is-a-
Serving_UCM_301838_Article.jsp.
For information on staying physically active,
http://www.heart.org/HEARTORG/HealthyLiving/PhysicalActivity/Physical-
Activity_UCM_001080_SubHomePage.jsp is a website with tips on basic fitness,
information on how to start becoming more active, and maintaining motivation for
fitness.

Information for caregivers:

Get moving tips for caregivers: https://www.heart.org/HEARTORG/Support/Get-
Moving-Tips-for-Caregivers_UCM_301817_Article.jsp is a website focusing on the
health of caregivers, providing advice on fitting physical activity into what is often a
busy and demanding daily life.
Staying healthy tips: https://www.heart.org/HEARTORG/Support/Top-10-Caregiver-
Tips-For-Staying-Healthy-and-Active_UCM_301810_Article.jsp is a website with 10
basic tips for caregivers to maintain their personal health including ways to carve out
time and space to promote well-being.
Communication tips: https://www.heart.org/HEARTORG/Support/Communication-Tips-
For-Caregivers_UCM_301841_Article.jsp is a website with information on how to
communicate constructively and clearly with family, friends, coworkers, employers,
health-care professionals, and insurance companies.
https://www.heart.org/idc/groups/heart-
public/@wcm/@hcm/documents/downloadable/ucm_300657.pdf is a printable article
about burnout, a common problem among caregivers. It offers information about the
signs of burnout, ways to avoid burnout, and when to reach out for help.

Information for seniors:

https://www.heart.org/idc/groups/heart-
public/@wcm/@hcm/documents/downloadable/ucm_472505.pdf is a guide for seniors
created by the AHA and American Stroke Association. It provides information about the
things you can do to stay active and healthy, such as eating better or being more active.

http://HealthyForGood.HEART.org
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You can find more information at www.HEART.org/senior health.

Other types of resources:

If you have limited access to the internet, you can call 1-800-AHA-USA1 to learn more
about heart disease.
Heart Insight is a free magazine for heart patients and their families. You can sign up to
receive this magazine at heartinsight.org.
heart.org/enews is a website where you can sign up for the AHA’s e-newsletter on
cardiac disease.

What Local, Regional, or National Medical Societies or Organizations
Provide Information About Heart Disease?
When searching for more information about heart disease, a good place to start is with the
websites of several major medical societies or organizations.

Sometimes, you can find information on risk factors or treatment that is more relevant to you
by looking at local or regional resources. One place to begin is the AHA website, which allows
you to see heart disease statistics by state.

For even more information on heart disease that is specific to your state, search your state’s
name, “Department of Health,” and “heart disease.”

It is also helpful to note that many hospital websites have web pages that are designed to
provide more information about heart disease and are written for patients and their families. To
see whether your local hospital has a web page like this, search your hospital’s name along with
the words “heart disease.”

Finally, for information that is most relevant to you and your community, speak to your
doctors. They will be able to answer questions that are specific to your health and circumstances
and might be able to provide more information on local and regional resources or programs.

What Articles or Videos Offer Sound Advice or Information?
Videos can sometimes provide even more information than written text on websites. Often, the
best way to learn more about heart disease, including its diagnosis and treatments, is to watch it
unfold in front of you. Many of the resources discussed in this section include on-line videos or
tutorials that let you do just that.

The following sites provide illustrations or animations about heart conditions, treatments, or
procedures:

The AHA Interactive Cardiovascular Library: Select a topic to watch videos about
angina, cholesterol, cardiac catheters, and more at
http://watchlearnlive.heart.org/CVML_Player.php.
The NIH MedlinePlus Videos and Tutorials: Visit the Videos and Tutorials section to
learn more about blood flow and the cardiovascular system. Go to
https://medlineplus.gov/heartdiseases.html#cat_94.

http://www.HEART.org/senior
http://heartinsight.org
http://heart.org/enews
http://watchlearnlive.heart.org/CVML_Player.php


And, if you are living with heart disease, know that you are not alone! The following sites
contain articles and videos of people just like you, sharing their stories of hope and triumph as
they cope with these difficult conditions:

The AHA Personal Stories:
http://www.heart.org/HEARTORG/Conditions/More/ToolsForYourHeart Health/Personal-

Stories_UCM_316707_Article.jsp#.WQy_WVKZPox
The ACC CardioSmart:

https://www.cardiosmart.org/connect/patient-stories
Mayo Clinic Patient Stories:

http://www.mayoclinic.org/patient-stories/cardiovascular

Would It Be Helpful for Me to Speak with Someone (e.g., in a Support
Group) Who Has a Similar Condition?
Talking with someone else who has a similar heart problem can be helpful for you. If you were
just diagnosed with a heart problem, you likely have questions about what it means, how it is
treated, and how it might affect your life. Although your doctors and other treatment team
members might be able to answer many of these questions, sometimes there is no substitute for
talking to a person who actually has and is dealing with a similar problem. People with heart
disease can help you to better understand how to manage your cardiac symptoms to reduce their
impact on your life. Furthermore, they can give you valuable information about what to expect if
you are going to undergo specific tests or treatments for your heart disease. Research has found
that participating in support groups and other group-based treatments can lead to a better quality
of life and fewer feelings of anxiety and depression (Dickens et al, 2013; Rees et al, 2007;
Welton et al, 2009), suggesting that these types of programs might be helpful.

The good news is that you always have the option to try going to a support group once and
seeing whether it is a good fit. People are often surprised to find the group beneficial in ways
they did not expect but can still opt not to return if they find it anxiety-provoking or unhelpful.

If you are on the fence about joining a support group there are a number of ways to potentially
get support from other people with heart disease. One good place to learn more about the
different options that are available is the AHA’s Support Network (supportnetwork.heart.org).
This is an on-line network for patients and caregivers that is hosted by the AHA. It is a place
where you can share your story or hear stories from other people with heart disease. You can also
get answers to commonly asked questions from health-care professionals. You can even search
for more local, in-person support groups that relate to the cardiac illness you have. For example,
Mended Hearts, a national nonprofit organization, hosts a website
(https://mendedhearts.gnosishosting.net/Chapters) that allows you to search for in-person support
groups in your area.

https://www.cardiosmart.org/connect/patient-stories
http://www.mayoclinic.org/patient-stories/cardiovascular
http://supportnetwork.heart.org
https://mendedhearts.gnosishosting.net/Chapters
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What Are Beta-Blockers, Calcium Channel-Blockers, Anti-
Hypertensive Agents, ACE Inhibitors, Diuretics, Lipid-Lowering
Agents, and Anti-Arrhythmics?
Many medications are used to treat heart disease. These medications are often used for different
indications, such as lowering blood pressure or treating heart failure.

Beta-blockers
Beta-blockers (e.g., metoprolol, propranolol, atenolol, carvedilol) are a class of medications that
block the receptors on the heart where adrenaline binds. Adrenaline is a hormone that boosts
your heart rate and blood pressure; this can be undesirable if you have heart disease, especially if
you have an irregular heart rhythm or high blood pressure (hypertension). Thus, by blocking the
beta receptors, these medications prevent side effects caused by adrenaline stimulation. Beta-
blockers are commonly prescribed to patients with irregular heart rhythms, a history of heart
attacks, high blood pressure, heart failure, chest pain (angina), or migraine headaches.

Side effects of beta-blockers include dizziness, fatigue, cold hands or feet, shortness of breath,
worsening asthma, depression, and impotence.



Calcium Channel-Blockers
Calcium channel-blockers are medications that block calcium from entering cells of the heart and
the walls of blood vessels; use of these agents results in lower blood pressure. In addition, some
calcium channel-blockers can slow your heart rate and relieve chest pain (angina) and control
irregular heartbeats. These medications can also be used in some circulatory conditions, such as
Raynaud’s disease. Several types of calcium channel-blockers (especially amlodipine, nifedipine,
verapamil, and diltiazem) are available, and the sub-type prescribed will depend on the condition
being treated.

Side effects of calcium channel-blockers include dizziness, flushing, headaches, ankle
swelling, and constipation.

ACE Inhibitors
Angiotensin-converting-enzyme inhibitors (ACE inhibitors) (e.g., captopril, lisinopril, ramipril)
are medications that are commonly used to treat high blood pressure and congestive heart
failure. They are also useful in those with diabetes or chronic kidney disease, and in those who
have suffered a heart attack. ACE inhibitors block an enzyme called angiotensin-converting
enzyme (ACE), and in doing so, they prevent the body from creating a hormone known as
angiotensin II. This medication has a variety of effects on the body; most notably, it leads to a
relaxation of the blood vessels and it reduces the amount of water that is re-absorbed by the
kidneys. This ultimately leads to lower blood pressure and it allows the heart to pump more
effectively against less resistance within the blood vessels.

ACE inhibitors should be avoided if you are pregnant or if you have an allergy to the
medication. Potential adverse side effects of these agents include cough; dizziness; low blood
pressure; electrolyte imbalances; worsening kidney function; and swelling of the lips, eyes, or
tongue, which is known as angioedema.

Diuretics
Diuretics, sometimes referred to as “water pills,” remove fluid from the body by increasing urine
production. By increasing urine excretion, they decrease blood pressure, thereby reducing the
pressure against which the heart must pump. Accordingly, they are commonly used in the
treatment of hypertension, heart failure, and liver failure.

Several different types of diuretics are available; they include thiazides, loop diuretics,
potassium-sparing diuretics, osmotic diuretics, and carbonic anhydrase inhibitors.
Complications associated with these medications include dizziness, low blood pressure,
electrolyte disturbances, and kidney injuries. Before starting these medications, it is important to
check blood tests for electrolyte levels, kidney function, lipid levels, and glucose levels. During
treatment, close monitoring of kidney function and electrolytes is warranted.

Lipid-Lowering Agents
Lipid-lowering agents are medications that treat high levels of lipids (fats), such as cholesterol,
in the bloodstream. The most important lipid-lowering drugs are the statins, although in certain
circumstances your doctor might prescribe fibrates, niacin, ezetimibe, bile acid resins, and
PCSK9 inhibitors.

Statins are also known as HMG-CoA reductase inhibitors. These medications reduce levels of



low-density lipoprotein cholesterol, or LDL; this form of cholesterol is undesirable because it
builds up in the walls of your arteries to form plaques, which can subsequently block arteries and
cause high blood pressure, a stroke, or a heart attack. Statins reduce LDL production, thereby
reducing the accumulation of plaque in blood vessels. Their benefits extend beyond their
cholesterol-lowering capabilities; statins improve survival if you have previously suffered a heart
attack.

If you do not have heart disease, the American College of Cardiology (ACC) and the
American Heart Association (AHA) guidelines currently recommend statin treatment for the
primary prevention of cardiovascular disease in adults with an LDL cholesterol concentration of
at least 190 mg/dL, or if you have diabetes and are between the age of 40 and 75 years, statins
are recommended for an LDL concentration of 70 to 190 mg/dl, or if your 10-year risk of
developing heart attack or stroke is 7.5% or more (Stone et al, 2014). Statins are routinely
prescribed to those with cardiovascular disease, and they are associated with proven benefits on
survival. On average, statins can lower LDL cholesterol by 70 mg/dl, which translates into an
estimated 60% decrease in the number of cardiac events, such as heart attack or sudden cardiac
death, and a 17% reduced risk of stroke after long-term treatment (Law et al, 2003). Like all
medications, statins can cause side effects (e.g., muscle pain or muscle weakness, nausea, liver
damage, kidney damage, and an increased risk of type 2 diabetes).

If you have persistently high cholesterol levels despite statin therapy, or if you are intolerant of
statins, additional agents such as ezetimibe or PCSK9 inhibitors might be used. Ezetimibe
decreases cholesterol absorption in the gut. Its side effects include muscle aches, allergic
reactions, and liver damage. More recently, another class of lipid-lowering agents, the
aforementioned PCSK9 inhibitors, has been discovered. These medications dramatically reduce
cholesterol levels and decrease the frequency of adverse cardiovascular events, such as heart
attack and stroke (Sabatine et al, 2017). However, at a cost of $14,000 a year, the PCSK9
inhibitors are currently recommended only if you have familial hyperlipidemia (high
cholesterol). Because these agents significantly reduce adverse cardiovascular events, their use in
the general population having cardiovascular disease is looking more likely.

Antiarrhythmics
Antiarrhythmic agents are a group of medications that suppress abnormal heart rhythms (e.g.,
atrial fibrillation, atrial flutter, ventricular tachycardia, ventricular fibrillation). When
disturbances in the normal heart rhythm occur, you can experience symptoms (e.g., palpitations,
chest pain, shortness of breath, dizziness, blackouts). The medications (e.g., procainamide,
disopyramide, lidocaine, flecainide, sotalol, amiodarone) that prevent and treat these abnormal
heart rhythms do so by altering electrolyte channels in the heart.

What Side Effects Can I Expect from Cardiac Medications?
The side effects of cardiac medications can vary widely depending on the type of cardiac
medication prescribed. Anti-platelet agents (e.g., aspirin) and blood thinners (e.g., warfarin) are
associated with a risk of bleeding. If bleeding occurs, it typically does so in the gut. You should
avoid taking nonsteroidal anti-inflammatory drugs (NSAIDs) along with these medications and
notify your physician if you are having heartburn, vomiting blood, or if your stool has turned
black, as these symptoms might indicate bleeding in your gastrointestinal tract.



Medications that treat blood pressure (such as diuretics, ACE inhibitors, calcium channel-
blockers, and beta-blockers) can all cause low blood pressure, dizziness, and fainting episodes.
Furthermore, many of these medications can also cause kidney injury and electrolyte
disturbances. If any of these symptoms occur, it is important for you to notify your physician.

How Will I Know Whether I Am on the Right Drug or the Right
Dose?
The indications for cardiac medications are broad. Some of these medications (e.g., aspirin)
come in standard doses that do not need to be adjusted. For other medications, which are started
to control a cardiac risk factor, the dose might be adjusted until a target goal is reached. For
example, if you have had high blood pressure and are started on an anti-hypertensive agent, you
will know that you are on the right agent and right dose if you meet the target blood pressure that
your physician has recommended. If this is not achieved, the dose will be increased. However, if
this adjustment is unsuccessful, it might be necessary to add another medication or to switch to a
different medication.

Will Other Medications or Foods Interact with My Cardiac
Medications (and If So, in What Way)?
Some medications and foods can interact with your cardiac medications. Certain medications and
foods can lower the concentrations of your cardiac medications in the bloodstream, limiting their
effectiveness. The opposite can also be true, and rising concentrations of cardiac medications can
be seen, increasing their side effects. One commonly prescribed medication, warfarin, is affected
by foods and other medications. Foods (such as spinach, kale, parsley, and grapefruit juice) can
raise the concentration of warfarin as well as statins (Table 9-1). Before prescribing any cardiac
medication, your physician will review your current medications with you and advise you on the
specific foods or medications that you should avoid.

Table 9-1: Foods That Can Interact with Cardiac Medications
Food Medication Affected

Grapefruit Warfarin and statins

Spinach Warfarin and statins

Kale Warfarin and statins

Parsley Warfarin and statins

Brussels sprouts Warfarin and statins

Broccoli Warfarin and statins

Black licorice Digoxin

Banana ACEIs, angiotensin II receptor blockers (ARBs), spironolactone

Tomatoes ACEIs, ARBs, spironolactone

Avocado ACEIs, ARBs, spironolactone
.

Can My Cardiac Medications Alter My Emotional State, Behavior, or
Thinking?
Most cardiac medications do not alter emotional state, behavior, or thinking. Historically, one
class of cardiac medication that has been associated with depression is beta-blockers; however,



more recent evidence has challenged this link (Ko et al, 2002). But, cardiac medications can
interact with other medications you are taking, potentially causing alterations in mood and
confusion.

Emotional changes, such as feeling depressed or anxious, are common in patients with
cardiovascular disease. These can be related to a pre-existing psychiatric illness (such as major
depressive disorder [MDD] or generalized anxiety disorder [GAD]) or to the cardiovascular
disease itself. On occasion, emotional changes can result from the use of medications. Although
virtually any medication has the potential to affect emotions or thinking, these side effects are
rare for the vast majority of cardiac medications. That being said, if you do notice a new
emotional symptom such as depression or anxiety, you should inform your treatment team about
it, so that they can evaluate your symptoms further and make any necessary changes to your
treatment plan.

Beta-Blockers
Beta-blockers are medications that are used to treat high blood pressure and to protect the heart
from abnormal beats or heart attacks. They work by slowing your heart rate and by increasing
the strength with which your heart pumps blood to the rest of the body. Some of the beta-
blockers your doctor might prescribe are propranolol, metoprolol, atenolol, carvedilol, and
labetolol; however, there are many others.

One commonly reported side effect of beta-blockers is fatigue, which can affect around 1.8%
of individuals (Ko et al, 2002). This fatigue is likely related to the fact that beta-blockers reduce
effects of adrenaline in the body. Therefore, when you are exercising or performing a strenuous
physical activity, beta-blockers can prevent your heart from beating as quickly as it normally
would in that situation and might lead to you feeling more tired with exertion than usual.

Beta-blockers are unlikely to affect your thinking or your emotions. Although several decades
ago there were concerns that beta-blockers might cause depression, more recently conducted
studies and review articles have failed to find an association between the use of beta-blockers
and depression. Moreover, when researchers combined the data derived from more than 35,000
patients who were taking beta-blockers, no evidence was found to indicate that these medications
increased the risk of developing depression (Ko et al, 2002).

In fact, some physicians prescribe beta-blockers—in particular, propranolol—to reduce
anxiety in their patients with anxiety disorders (such as panic disorder or post-traumatic stress
disorder [PTSD]).

Lipid-Lowering Medications
Statins (e.g., atorvastatin, simvastatin, and rosuvastatin) are the most commonly prescribed
medications used to lower cholesterol and lipid levels. Statins have received attention in the
media, with claims that they might have led to depression or to impaired thinking. However,
research studies have not confirmed these findings; instead, they have suggested that for most
patients, statins have no significant impact on thinking or emotions.

Statins do not appear to be associated with an increased risk of suicide or depression. Though
some patients have reported irritability and aggression after starting a statin, larger studies have
not found a clear relationship between use of statins and negative feelings (Keller & Frishman,
2003; Markovitz et al, 1997).



Similarly, concerns have been raised about a link between use of statins and impaired memory.
For the vast majority of patients, statins appear to be safe and to be associated with multiple
health benefits, including a reduced risk of Alzheimer’s dementia (Jick et al, 2000; Keller &
Frishman, 2003). However, in rare cases, statin use might lead to memory impairment that
resolves when the medication is discontinued (Ott et al, 2015).

Other medications (including niacin, gemfibrozil, and cholestyramine) are also used to lower
lipid levels. These agents are used less commonly and are not associated with psychiatric side
effects.

Central-Acting Anti-Hypertensive Agents
Clonidine is a medication that is used to treat high blood pressure by relaxing blood vessels,
thereby allowing the blood to flow through them with less resistance. Similar to other
cardiovascular medications, the most commonly experienced neurologic side effects are
drowsiness, fatigue, reduced alertness, or dizziness; these can affect up to one-third of patients
(Van Zwieten et al, 1984; Keller & Frishman, 2003). In addition, up to 5% of those taking
clonidine notice a change in their sleep pattern (e.g., deeper sleep), as the drug is sedating (Keller
& Frishman, 2003).

Clonidine can affect your thinking and emotions. Physicians prescribe clonidine to reduce
anxiety and to help minimize withdrawal symptoms from opiates. In these instances, clonidine
appears to be helpful for symptom reduction.

Hydralazine
Hydralazine is a medication that is typically used in patients with severe hypertension. It is rarely
associated with neurologic or psychiatric side effects. When alterations in sleep, depression, and
anxiety are grouped together, up to 4% of people have at least one of these symptoms while
taking hydralazine (Keller & Frishman, 2003). This medication can also cause disorientation,
dizziness, and headache.

Diuretic Medications
Diuretics work on your kidneys and cause you to urinate more; this reduces the amount of fluid
stored in your body. These medications are frequently used to treat hypertension or congestive
heart failure. Diuretics rarely cause neurologic or psychiatric symptoms directly (Keller &
Frishman, 2003). However, diuretics can significantly change the level of your electrolytes, such
as sodium or potassium, in your blood. If these electrolytes become very abnormal, you could
develop confusion or a change in your thinking or behavior. This typically occurs along with
other medical illnesses that contribute to alterations in your kidney function. These symptoms
resolve when the electrolyte changes return to normal.

Anti-arrhythmic Medications
Calcium channel-blockers are thought of as anti-arrhythmic medications. They work by blocking
calcium flow in the heart and blood vessels, which helps to prevent abnormal heart beats and to
lower blood pressure. Some of the most commonly used calcium channel-blockers include
nifedipine, amlodipine, and verapamil. In general, in patients with heart disease but not
psychiatric illness, calcium channel-blockers do not affect mood or behavior changes, though



they might cause some patients to feel dizzy, fatigued, or sleepy. In patients with a psychiatric
illness, calcium channel-blockers are sometimes used to help to stabilize mood or reduce
depression (Keller & Frishman, 2003). However, the evidence for this is mixed, and calcium
channel-blockers ultimately are generally not used for the management of psychiatric illnesses.

Digoxin is another medicine that can be used to prevent abnormal heart rhythms. Potential
neurologic side effects of digoxin include dizziness, headache, and fatigue, as well as changes in
thinking, weakness, drowsiness, and reduced alertness (Keller & Frishman, 2003). Psychiatric
symptoms linked to digoxin use include anxiety, agitation, excitement, insomnia, irritability,
depression, reduced appetite, paranoia, and hallucinations (Keller & Frishman, 2003; Celano et
al, 2011). It is difficult to determine how common these side effects are because many of them
occur at the same time as other medical complications. In rare cases, toxic levels of digoxin can
cause depressive symptoms (including fatigue, reduced appetite, and changes in sleep) (Keller &
Frishman, 2003).

Another antiarrhythmic medication, amiodarone, has been directly linked with the onset of
depressive symptoms. More commonly, amiodarone, can change thyroid function; both
hypothyroidism and hyperthyroidism occur in up to 15% of patients taking amiodarone (Danzi &
Klein, 2015). Hypothyroidism can lead to depressive symptoms and fatigue. Hyperthyroidism
can cause anxiety and insomnia. Because of this side effect, thyroid function should be
monitored, especially if you experience a change in your mood or behavior.

Angiotensin Inhibitors and Antagonists
ACE inhibitors act by decreasing fluid retention and by constriction of blood vessels in the body.
They have not been associated with impairments in mood or behavior. Losartan, an angiotensin
receptor antagonist, has not been clearly associated with changes in mood or behavior (Keller &
Frishman, 2003).

Blood-Thinning Medications (Anti-Platelet and Anticoagulation
Medications)
Neither anti-platelet agents (such as aspirin or clopidogrel) nor anticoagulant medications (such
as heparin or warfarin) are associated with impaired mood or behavior (Celano et al, 2011).
Warfarin can interfere with how the liver processes many medications and can lead to toxic or
reduced levels, leading to mood or neurologic side effects. It is important to discuss possible
drug–drug interactions with your doctor.
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Introduction
This chapter serves as a guide to cardiovascular interventions that are available to correct
common cardiac problems. It would take an entire textbook to cover all of the procedures,
indications, and complications. Thus, this chapter provides a brief overview of each procedure
and the reasons why it might be performed. At the end of this chapter, we also discuss what to
expect before and after each cardiac procedure as well as their potential complications. The
procedures described are grouped according to the part of the cardiovascular system that they
affect.

What Types of Coronary Procedures Are Available to Me?
Coronary arteries are the blood vessels that supply the heart itself. These arteries often have
blockages, which can lead to chest discomfort or to a heart attack. These blockages can be fixed



through catheter-based procedures (e.g., percutaneous coronary intervention) or through surgery
(coronary artery bypass grafting).

What Are Percutaneous Coronary Interventions?
Percutaneous coronary intervention (PCIs) are catheter-based procedures that involve fixing a
blockage in a coronary artery with a balloon (percutaneous transluminal coronary angioplasty
[PTCA]) and, often, a stent. During any cardiovascular catheterization, a needle is inserted into a
blood vessel—often in the wrist or in the groin—to introduce a catheter into the vessel. The
catheter is a long, thin (approximately 2 mm in diameter), hollow plastic tube with one end that
is inside the artery and the other end that is outside of the body. These catheters are threaded
through the blood vessels under X-ray guidance until the end of the catheter reaches the coronary
arteries. Contrast dye is then injected through the catheter to visualize blood flow in the coronary
arteries to see whether there are any blockages. This process is called diagnostic coronary
angiography. Patients are usually awake throughout the procedure, though they are given a local
anesthetic at the insertion site and are sedated with a short-acting medication to minimize any
discomfort that might arise during the procedure.

If a severe blockage is found, is responsible for the symptoms, and is amenable to PCI,
stenting often follows. PCI starts with insertion of a wire through the catheter from the outside of
the body into the coronary artery where the blockage is found. This wire is then navigated
through the blockage, again guided by X-ray findings. Often, a small balloon is threaded over the
wire across the blockage and is inflated. This process, called balloon angioplasty, opens the
coronary arteries and relieves the blockage in the artery. The balloon is then deflated, and the
balloon, wire, and catheter are all removed. Because coronary artery blockages often re-
accumulate after only receiving PTCA, a stent might be left in the coronary artery at the site of a
blockage to decrease the likelihood of the blockage worsening. A stent is a flexible, expandable,
slotted metal tube that is mounted around an uninflated balloon. Stenting involves the same
process as balloon angioplasty, except that after the balloon is deflated, the stent stays in the
artery, serving as a scaffold to keep the artery open for a longer period.

There are two major types of stents: bare-metal stents (BMS) and drug-eluting stents (DES).
BMS help keep a coronary artery open for longer than does PTCA; however, they also carry a
risk of re-narrowing over time (called in-stent re-stenosis). DES were invented to reduce the risk
of in-stent re-stenosis. Thus, they help to keep a coronary artery open for even longer than a
BMS. However, concerns of an increased risk of a clot forming within the coronary artery at the
site of the stent and development of a sudden blockage (called stent thrombosis) require that
patients with DES take a daily aspirin and a medication that complements aspirin for a longer
period. Your cardiology team will help you to decide which stent is optimal for you.

Why Might I Need PCI?
A PCI is indicated for patients with a heart attack or chest pain, despite optimized medication
regimens, who are found to have a blockage that is responsible for symptoms and is amenable to
fixing with a catheter-based procedure.

What Is a Coronary Artery Bypass Graft?
Coronary artery bypass graft (CABG) is a type of surgery that restores blood flow to one or more



coronary arteries by bypassing the blockages in the blood vessels using blood vessels from other
parts of the body. Most commonly, the surgeon will re-route a redundant blood vessel from the
chest wall (the left internal mammary artery) as well as harvested healthy blood vessels from
your legs and attach them on both sides of the blockage so that blood can flow around the
blockage, thereby “bypassing” the blockage.

The surgery itself requires a sternotomy—a vertical incision down the middle of the chest and
through the sternum (breast bone)—to access the heart. It often requires giving medication to
temporarily stop the heart and being put on a heart–lung bypass machine so that the surgeon can
operate on your heart without it moving. Sometimes, a CABG can be done on a beating heart
without a heart–lung bypass machine (called an “off-pump” CABG). Rarely, a CABG can be
done through small incisions on the left side of the chest without having to cut through the breast
bone (called “minimally invasive” CABG). CABG is an extensive operation that lasts several
hours; patients are under general anesthesia (and unconscious) for the duration of the procedure.

Why Might I Need a CABG?
CABG is indicated for patients who have had heart attacks or who have chronic chest pain and
are found to have a significant blockage in multiple coronary arteries or a significant blockage in
a single coronary artery that is not amenable to a PCI, often due to its location. CABG would
also be performed for severe blockages in the coronary arteries in patients undergoing heart
surgery for another reason (e.g., a valve replacement).

What Types of Structural Procedures Are Available to Me?
Several procedures can address the underlying structure of the heart. Most commonly, these
procedures address problems with valves in the heart.

Why Might I Need a Valve Procedure?
There are four major valves in the heart: the aortic valve, mitral valve, tricuspid valve, and the
pulmonic valve. The most commonly affected valves are the aortic and mitral valves. These
valves cause problems when a valve is too leaky and blood flows backward through the valve
(valve regurgitation) or if a valve is too narrow and not enough blood flows through the valve
(valve stenosis). When valves are severely narrowed or leaky and considered to cause symptoms
(e.g., shortness of breath, effort intolerance, chest discomfort), we consider replacing the heart
valves. In addition, if a patient has moderately narrowed or leaky valves and is undergoing heart
surgery for another reason, this can be an indication to replace the valve at the same time to
avoid having to undergo a second procedure in the future. Heart valves can be fixed through
catheter-based or surgical procedures.

What Types of Aortic Valve Procedures Are There?
Aortic valve procedures most commonly involve aortic valve replacement (AVR). An AVR can
be accomplished via a catheter-based procedure (transcatheter aortic valve replacement) or via
open-heart surgery (surgical aortic valve replacement).

What Is Trans-Catheter Aortic Valve Replacement?
Like a PCI, trans-catheter aortic valve replacement (TAVR) is performed through a catheter that



is inserted through the arteries, most commonly the larger arteries in the groin. Unlike PCI, a
valve is much larger than a heart stent and the procedure requires larger catheters. A stent with a
valve mounted within is passed over a wire through the catheter into the body and inside the
existing valve. Under ultrasound and X-ray guidance, the trans-catheter valve is deployed within
the existing valve. A temporary pacemaker wire is inserted through an intravenous (IV) line to
decrease the motion of the heart while placing the valve to optimize its position. The
calcification of the existing valve serves to anchor the new valve in place; the existing valve is
not actually removed, but rather pushed aside. The valve deployment device, wire, temporary
pacemaker wire, and catheter are all subsequently removed. These procedures can be performed
using conscious sedation (i.e., the patient is awake) or under general anesthesia. For patients,
who are too high a risk for trans-catheter or surgical AVR, a balloon can be used to simply open
the aortic valve without leaving a new valve behind; however, this is usually palliative (easing
the symptoms) and not durable.

What Is Surgical Aortic Valve Replacement?
Surgical aortic valve replacement (SAVR) is a surgery to replace a malfunctioning aortic valve
with a new valve. During the procedure, the surgeon removes the diseased aortic valve and
replaces it with a new valve. This new valve can be a mechanical valve or a bioprosthetic valve.
Mechanical valves are typically more durable than are bioprosthetic/tissue valves, but they
require the recipient of the valve to be maintained on life-long blood-thinning medications to
prevent clots and strokes.

The surgery itself requires a sternotomy and time on a heart–lung bypass machine so that the
surgeon can operate on a non-beating heart. A surgical AVR procedure can take several hours to
perform, and patients are unconscious (under general anesthesia) for the duration of the
procedure.

Why Might I Need TAVR versus SAVR?
Open surgical AVR is the traditional way to treat a severely narrowed (aortic stenosis) or leaky
(aortic regurgitation) aortic valve. Although TAVR has become a viable alternative for patients
with at least an intermediate risk for surgery, open surgical AVR remains the “gold standard”
method to treat patients at low risk for surgery; with aortic regurgitation; with bicuspid aortic
valves, especially with a dilated aorta; or in need of multiple valve interventions.

TAVR is indicated for patients with symptomatic and severe aortic stenosis who are at least a
moderate risk with surgical aortic valve replacement. It is also indicated for patients who have
already had a bioprosthetic/tissue surgical AVR that has degenerated (either with significant
narrowing or leakage). Given that TAVR has been beneficial for patients who are inoperable,
who are at high or intermediate risk for open surgical AVR, it is currently being studied in
patients or who are considered as having a low surgical risk. The decision as to whether to have
TAVR or SAVR is often made by a multidisciplinary heart-valve team. The major risks of
TAVR include vascular access complications or the need for a permanent pacemaker.

What Types of Mitral Valve Procedures Are There?
Mitral valve procedures include balloon valvuloplasty, trans-catheter mitral valve repair, and
mitral valve surgery.



What Is Mitral Valve Surgery?
Mitral valve surgery is done to repair or replace a malfunctioning mitral valve if it is too
narrowed (mitral valve stenosis) or too leaky (mitral valve regurgitation). Mitral valve
regurgitation is the most common reason for mitral valve surgery, and it remains the standard
procedure. Repair is often preferred over replacement of the valve if it is possible. A mitral valve
repair is most often used for a leaky valve (regurgitation) and it entails adhering the valve to a
ring and fixing any additional cause of the leak.

As with SAVR, if mitral valve replacement is undertaken, the surgeon removes the diseased
mitral valve and replaces it with a new valve—either a mechanical or bioprosthetic (tissue) type
—this has the same consequences as does aortic valve replacement.

The surgery is performed via a sternotomy and placement on a heart–lung bypass machine
under general anesthesia so that the surgeon can operate on a still heart. In high-volume centers,
mitral valve repair can be done through a smaller incision on the right side of the chest without
having to cut through the breast bone (“minimally invasive” mitral valve repair).

What Are Trans-Catheter Mitral Valve Interventions?
What Is a Balloon Mitral Valvotomy?
For patients who have a mitral valve that is narrowed with appropriate anatomy, the preferred
treatment is balloon mitral valvotomy (BMV). BMV is a procedure done to open a tightened, or
stenotic, mitral valve by inflating a balloon inside the valve. Whereas ballooning open an aortic
valve is only temporizing, ballooning open a mitral valve is more definitive. In this procedure,
the balloon is inserted through a vein in the groin. Under ultrasound and X-ray guidance, a
puncture is made across the wall that separates the top two chambers of the heart (the interatrial
septum) to reach the left side of the heart where the mitral valve is located. A balloon of serially
larger sizes is inflated to open the tightened valve. The major risk of this procedure is causing the
valve to be too leaky after ballooning it open; this often requires open-heart surgery.

What Is a Trans-Catheter Mitral Valve Repair?
For patients with a severely leaky mitral valve (mitral regurgitation) who are at too high a risk
with open-heart surgery, the mitral regurgitation can be reduced by using trans-catheter mitral
valve repair (TMVR). The only device approved for this procedure in the United States is called
the MitraClip. Unlike the BMV, the MitraClip is indicated only for patients who are at a
prohibitive risk with surgical MVR. Similar to BMV, a trans-septal puncture (described in the
previous subsection) is performed, and, through a large IV line in the groin, a small v-shaped clip
is threaded over the wire into the left side of the heart (where the mitral valve is located). Under
echocardiographic (heart ultrasound) guidance and general anesthesia, this clip is attached to the
two leaflets of the mitral valve to bring them together and to reduce the leak. Multiple clips can
be used to reduce the leak as long as the valve is not overly narrowed. Each clip is left in place
and, when complete, the wire and catheter are subsequently removed.

There are other novel trans-catheter devices to replace or “repair” the mitral valve, but these
devices are currently available only in research protocols.

What Are Tricuspid and Pulmonic Valve Interventions?



Tricuspid and pulmonic valve interventions are uncommon and often combined with other types
of cardiac surgery. Just like other valves, these valves might be too narrow (tricuspid or
pulmonic stenosis) or too leaky (tricuspid or pulmonic regurgitation). Pulmonic valve disease
often presents in children. The approach to fixing these valves is typically surgical, though
patients with isolated and severe pulmonic valve disease might be candidates for trans-catheter
procedures similar to TAVR. We continue to develop our understanding of when and how to
intervene on these valves. As technology evolves, more trans-catheter/non-surgical procedures
are being developed. For example, trans-catheter pulmonic valve interventions are becoming
preferable to surgery in some institutions.

What Other Structural Problems Can Be Wrong with My Heart?
Non-valvular procedures can be performed to fix defects in different walls of the heart. The most
common non-valvular interventional cardiac procedures include closure of a patent foramen
ovale or atrial septal defects. There are other structural defects of the heart, which are less
common in adults and therefore not addressed here. When indicated, these holes/defects in the
structure of the heart are most often closed via use of catheters, without surgery.

What is Patent Foramen Ovale Closure?
Patent foramen ovale (PFO) closure is a catheter-based procedure done to close a hole in the
heart wall between the two atria, or upper chambers of the heart. This hole is a remnant of the
normal blood circulation pattern of the fetus, and it persists in approximately one-fourth of all
adults. In this procedure, a vein in the groin is accessed to deliver a PFO closure device. The
PFO closure device is navigated through the vein and across the PFO. A small intracardiac
ultrasound probe is inserted through a separate catheter in the groin to guide the procedure. The
PFO closure device consists of two disks, which are positioned on either side of the hole in the
wall between these two heart chambers to close the hole between the disks. The disks serve as a
scaffold for heart tissue to grow and seal the hole.

What Is an Atrial Septal Defect Closure?
Atrial septal defects (ASDs) are holes in the heart formed by a defect during fetal development,
but they often do not lead to any symptoms until adulthood. The procedure (ASD closure) is very
similar to PFO closure, although it is commonly performed under general anesthesia to facilitate
using a cardiac ultrasound device that is placed in the swallowing tube (esophagus)—this is
called a trans-esophageal echocardiogram. If the anatomy of the hole is not suitable for a
catheter-based intervention—e.g., there is too large of a hole for existing devices, insufficient
tissue around the hole to hold the device—open-heart surgery can be considered. The most
common complication of ASD or PFO closure is injuring the heart with subsequent bleeding in
the sac around the heart or embolization of the device, both of which can result in the need for
open-heart surgery.

Why Might I Need PFO or ASD Closure?
PFO closure is indicated for patients who have had a stroke and the source of the stroke is
deemed to be the hole insomuch as no other cause can be detected. Otherwise, PFO closure is
performed in patients who have a decrease in the oxygen level in the blood when changing



position, or for divers with decompression sickness.
ASD closure is indicated for some patients who have an enlargement of the right ventricle due

to a hole large enough to allow a significant amount of blood to flow across it. It is also indicated
for patients who have a hole large enough to cause a decrease in the blood oxygen level due to
mixing of non-oxygenated and oxygenated blood; that is, significant “shunting.” It is sometimes
indicated for patients who have had a stroke without another etiology being uncovered.

What Procedures Are Available for Heart Failure?
If the heart is weak and cannot adequately pump blood to the rest of the body (a condition termed
heart failure), treatment has traditionally been restricted to use of medications. However, as
technology has evolved, several interventions have been devised that can increase the ability of
the heart to pump blood. Although there are multiple percutaneous emergency procedures to
increase the amount of blood pumped to the rest of the body in the short term, this discussion
focuses on more durable surgical options for patients with severe heart failure.

What Is a Left Ventricular Assist Device?
A left ventricular assist device (LVAD) is a mechanical pump that is surgically implanted to
increase the amount of blood that flows out of the heart in those with advanced heart failure.
Blood flows into an LVAD, which serves as the pump to inject blood into the body with more
force than can be provided by the failing heart, so that it can adequately circulate blood (and
oxygen) throughout the body. An LVAD is a pump powered by batteries or electricity; therefore,
LVADs have both internal and external components. A cable from the LVAD (driveline)
typically exits the body through an incision and it is connected to a controller and a power source
that is worn or carried externally.

There are a variety of LVADs. Some LVADs are implanted completely inside of the heart,
whereas others have components that are implanted in the abdomen as well as inside the heart
and blood vessels. Some LVADs provide pulsatile flow of blood, whereas others provide a
continuous (non-pulsatile) flow of blood. You should not be alarmed if you do not have a pulse
with a continuous flow LVAD: this is normal.

Surgical procedures to implant an LVAD under general anesthesia differ. Some require a
sternotomy and being placed on a heart–lung bypass machine so that the surgeon can operate on
a still heart. Others require only a small incision on the left side of the chest, and not cutting
through the breast bone. The major complications of LVADs are bleeding and infections that
need to be monitored closely.

Why Might I Need an LVAD?
An LVAD is indicated for patients who cannot maintain adequate heart pump function despite
receiving the maximal amounts of medications. An LVAD is often used as a bridge to sustain
life until either the heart recovers, or a donor heart becomes available for a heart transplant. An
LVAD is also used as a long-term solution if a patient is not eligible for a heart transplant.

What Is Heart Transplantation?
A heart transplant is a surgical procedure that involves replacing a failing heart with a donor
heart for patients with advanced heart failure. The heart transplant procedure itself requires a



sternotomy and heart–lung bypass to stop the heart under general anesthesia. A patient’s failing
heart is completely removed from the body and a donor heart is reattached to major blood
vessels.

Beyond the surgical procedure and post-procedure recovery, transplant recipients continue to
need multiple medications for the rest of their life to prevent their bodies from rejecting the
donor heart. Additionally, heart transplant recipients need to undergo routine and invasive testing
of the heart to monitor for signs of organ rejection.

Why Might I Need Heart Transplant?
Heart transplantation is indicated for patients who cannot maintain adequate heart pump function
despite receiving maximal amounts of medications and who have no medically or surgically
reversible causes of heart failure. This can include patients who require an LVAD or other
mechanical support, require continuous IV medications to make the heart pump, have severe and
worsening heart failure symptoms, have recurrent life-threatening heart rhythm disorders, who
have end-stage complex heart disease since birth, or who have chest pain that does not improve
despite all medical or surgical options. Given the scarcity of donor hearts, an extensive screening
process exists for potential transplant recipients. Potential heart transplant recipients should not
be too ill so as not to survive heart transplantation and should have a reasonable life expectancy
post-transplant.

What Types of Procedures Are Available for Abnormal Heart
Rhythms?
Heart rhythm disorders, or arrhythmias, are very common. Several procedures have been
developed to help prevent or eliminate arrhythmias. The most common procedures include
ablation, pacemaker insertion, automatic implantable cardioverter-defibrillator (AICD)
implantation, and cardiac resynchronization therapy.

What Is Ablation and Why Might I Need an Ablation?
Ablation is a catheter-based technique used to destroy targeted areas of heart tissue that cause
abnormal heart rhythms. Heart cells create electrical signals that travel along pathways in the
heart that cause the entire heart muscle to squeeze in a coordinated fashion. Arrhythmias occur
when these electrical signals or pathways go awry. An ablation destroys or isolates these
dysfunctional signals or pathways to prevent arrhythmias from occurring. An ablation is
indicated to eliminate certain abnormal heart rhythms that lead to fast heart beats—such as atrial
fibrillation, atrial flutter, supraventricular, and ventricular tachycardia—that are symptomatic
and commonly unresponsive to medications.

In the procedure, multiple catheters might be placed in the veins (and occasionally arteries) in
the groin to introduce a catheter into a large blood vessel. Special electrode catheters are inserted
through the veins into the heart to stimulate and monitor the electrical signals to identify the
heart tissues responsible for the arrhythmia. When these areas are found, a radiofrequency
catheter is inserted through one of the catheters, and a small amount of painless radiofrequency
energy is released to destroy these cells, thereby removing the arrhythmia; the most concerning
complication of catheter ablation is a small chance of heart perforation.



What Are Pacemakers, Implantable Cardioverter Defibrillators, and
CRTs?
Pacemakers are devices with a battery power source with electrical leads that are typically
implanted under the skin; they can sense a heart rhythm and stimulate the heart via an electrical
signal when necessary. Pacemaker leads can be implanted in the right atrium and the right
ventricle; when there are leads in both chambers, it is called a dual-chamber pacemaker. An
electrophysiologist (a type of cardiologist) can adjust the settings of a pacemaker to ensure that it
stimulates the heart appropriately to regulate the heart rhythm.

An implantable cardioverter defibrillator (ICD) is an implantable device that can detect
abnormal life-threatening heart rhythms and provide an electrical shock to the heart to attempt to
restore a normal heart rhythm. The shock is delivered through a modified lead in the right
ventricle. Sometimes, an ICD has a built-in pacemaker and ICD functionality to regulate the
heart rhythm.

A cardiac resynchronization therapy (CRT) device is an implantable pacemaker that provides
simultaneous electrical signals to both sides of the heart so that they contract at the same time
(called synchrony). It is used in patients with heart failure who have a delay in electrical
conduction between the right and the left side of the heart, leading to inefficient work.
Synchronizing the contraction of both sides of the heart with a CRT device not only improves the
amount of blood pumped out of the heart, but it can help the heart recover overall squeezing
function over the long term. A CRT is a pacemaker with a third lead in the vein leading along the
outside of the left ventricle (coronary sinus), which enables simultaneous stimulation of the left
and the right side of the heart.

These devices are typically inserted during minor surgery using local anesthesia. A small
“pocket” is created under the skin of the upper chest, where the battery power source is placed. A
needle is typically inserted into a vein in the upper chest to introduce an electrical lead(s) into the
heart, as described earlier, via X-ray.

Why Might I Need a Device?
A pacemaker is indicated to maintain an appropriate heart rhythm in certain circumstances for
patients with an abnormally slow heart rate (from various causes) that leads to symptoms or due
to a side effect of medications.

An ICD is indicated if a patient has had a history of life-threatening heart rhythms or if a
patient is at high risk for developing a life-threatening heart rhythm; for example, in a setting of
poor pumping function of the heart or testing that reveals a pre-disposition to deadly rhythms.

Finally, a CRT device is indicated if a patient has symptoms of heart failure despite use of
appropriate medications and certain abnormalities on the EKG that indicate an electrical delay
between the right and the left side of the heart.

What Types of Vascular Procedures Are Available?
Several procedures address arteries outside of the heart, which can often become narrowed or
aneurysmal. These “peripheral” arteries can be fixed through catheter-based procedures or
through surgery. The main procedures discussed here is aortic procedures, peripheral arterial
procedures, and carotid-artery procedures.



What Are Aortic Procedures and Why Might I Need Them?
The aorta is the major artery of the body that carries blood from the main pumping chamber of
the heart (left ventricle) to the rest of the body. This large blood vessel runs down the back of the
chest and into the abdomen and gives rise to the branch arteries, including arteries to the heart,
brain, kidneys, gastrointestinal tract, arms, and legs.

Not uncommonly, the aorta can develop an aneurysm or outpouching (or an increase in the
diameter of the aorta that results from a weakening of the aorta wall), a dissection (a tear
between different layers in the wall of the aorta), or a narrowing (stenosis). When aneurysms
reach a certain size, there is a chance that they can rupture, which often leads to death. To
prevent the chance of rupture, aortic aneurysms are repaired by means of a catheter-based
procedure called endovascular aortic repair (EVAR) or open surgical repair. For EVAR, similar
to the previously described catheter procedures, access to the arteries in the groin is obtained
using either a needle or via a small incision. Through large catheters, a stent graft, which is a
large stent/wire-frame covered with fabric, is then inserted through the catheter into the aorta.
Under X-ray guidance, the stent graft is positioned on the inside of the aneurysm and is then
expanded. When in place, all of the blood in the aorta flows through the stent graft and the
aneurysm is “excluded” so that there is no flow outside of the stent graft and against the
aneurysm, thereby preventing it from expanding and consequently rupturing. The catheter is then
removed. If the anatomy is not suitable to EVAR, the aneurysm can be surgically excluded, as
well.

Aortic dissections can also be treated with stent grafts or open surgical techniques, depending
on their location and how safe a surgery will be for a patient. Debate remains as to whether to
treat such dissections with medications alone or to prevent extension and surveillance versus any
intervention. Finally, narrowing of the aorta can be treated with stents, which are much larger
than stents used for PCIs but similar in concept.

What Are Peripheral Artery Interventions and Why Might I Need
Them?
Peripheral artery interventions are procedures done to restore blood flow to limbs when there
are blockages outside of the heart. Most commonly, this refers to blockages in the legs (more
commonly than in the arms), which can lead to pain or fatigue in the calf muscles while walking,
nonhealing ulcers, or even gangrene, which can lead to loss of limb. Restoring blood flow can
help relieve these symptoms, prevent complications, and save limbs. Blood flow can be restored
through a catheter-based procedure or through surgery.

These procedures are almost identical to PCIs, or balloon angioplasty and stenting of coronary
arteries, versus coronary artery bypass surgery (albeit bypass surgery of blockages in the legs
using veins rather than blockages in the heart). The techniques and procedures are similar (using
wires to cross blockages, balloons to stretch them open, and stents to maintain patency) or for the
surgical procedures (sewing a vein or prosthetic tube on either side of the blockage allowing
blood to flow around the blockage). The main caveat is that the arteries in the legs are under
many more forces than those in the heart because the leg muscles compress, torque, flex, and
bend these arteries during every day activities; therefore, interventions—balloons/stents or
surgeries—tend not to be as durable in the lower extremities.



What Is Carotid Intervention and Why Might I Need It?
The carotid arteries are the vessels that supply the head with blood. Narrowing of these arteries,
called carotid stenosis, can lead to decreased blood flow to the brain leading to stroke. Carotid
stenosis can be fixed through a catheter-based procedure called carotid-artery stenting or a
surgical procedure called carotid endarterectomy.

Carotid intervention is indicated for patients with a narrowing of a carotid artery who have
conditions such as strokes or transient ischemia attacks (TIAs, or “mini strokes”) and in patients
with severe narrowing of a carotid artery without any symptoms, to decrease the risk of a future
stroke. At present, the choice of carotid artery stenting versus carotid endarterectomy depends on
the existence of other medical problems that can increase the risk with surgery as well as the
anatomy that might render stenting or surgery more technically feasible.

Carotid-artery stenting is similar to PCI or peripheral arterial stenting in that wires are used to
cross the blockage, the blockage is expanded by balloons, and (self-expanding) stents are placed
to prevent further pieces of debris from breaking off to the brain and causing strokes. To prevent
strokes during the procedure, a filter is placed beyond the balloon/stent that captures any debris,
which might otherwise cause a stroke. The filter is collapsed and removed at the end of the
procedure along with all of the debris.

In carotid endarterectomy, a small incision is made in the neck to reach the carotid artery. A
surgeon then opens the artery and removes the plaque that has built up in the artery. The surgeon
then repairs this opening with a patch from another blood vessel in the body or a synthetic patch
and closes the opening. This is often performed under general anesthesia, although less
commonly, certain surgeons might consider using local anesthesia.

Peri-Operative Expectations
This chapter has reviewed a wide variety of cardiac procedures. Peri-operative experiences
regarding these procedures can vary widely but are generally similar among catheter-based
interventions and similar among surgical interventions.

What Should I Expect Before My Catheter-Based Procedure?
Prior to any catheter-based procedure, you will have a thorough history and physical exam by the
cardiology team to help plan the procedure and decide, among other things, the operative
approach. For certain cardiac procedures in particular, this can help decide whether the procedure
will happen via the wrist or via the groin. This might involve other testing, such as stress testing,
a computed tomography (CT) scan of the chest and/or major blood vessels, or an ultrasound of
the heart (echocardiogram). You will be asked not to eat or drink anything aside from
medications starting at midnight the night prior to the procedure. If you are on a blood thinning
medication or certain blood pressure medications, you might be asked to refrain from taking it
for a certain amount of time prior to the procedure.

What Should I Expect During Recovery After My Catheter-Based
Procedure?
Recovery after catheter-based interventions can vary widely, but it is generally quicker than is
recovery after a surgical intervention. For diagnostic procedures, patients are usually kept in the
post-procedure observation unit for 3 to 6 hours to monitor the access site. If the access site is at



the wrist, you will have a band inflated around your wrist to keep pressure on it and to minimize
the risk of bleeding; you can often return home sooner than if the groin were accessed.

For interventional procedures, the extent of the intervention can determine the duration of
post-procedure care. For instance, after a PCI, patients often feel immediate relief of chest pain
during the procedure after the blockage is alleviated by the stent. After a stent is placed, patients
can sometimes feel a different type of chest discomfort for 12 to 24 hours after the procedure
attributed to irritation of the area where the stent is placed. For the majority of stent procedures,
you are discharged the following day after overnight observation. For extremely straightforward
procedures, more and more patients are being discharged the same day. For more extensive
catheter-based procedures, you might occasionally require a brief stay in the intensive care unit
(ICU).

What Are the Major Complications of Catheter-Based Procedures?
Multiple complications can follow certain procedures. The most worrisome are quite rare,
including heart attack, stroke, or death. The most common complication of catheter-based
procedures is bleeding or damage to the blood vessels at the access site. Additionally, there is the
potential for damage to your kidneys from the contrast dye used during the procedure, more so in
patients with diabetes or known kidney troubles.

What Should I Expect Before My Surgical Procedure?
Similar to catheter-based procedures, prior to any surgical procedure, you will have a thorough
history, physical exam, and appropriate testing by a surgeon to help plan the procedure. You will
be asked not to eat or drink anything aside from medications starting at midnight the night before
your procedure. If you are on a platelet-blocking medication, blood-thinning medication, or
certain blood pressure medication, you might be asked to refrain from taking them for a certain
number of days prior to the procedure.

What Should I Expect During My Recovery from Surgery?
Recovery after cardiac surgical procedures also varies widely, but in general it takes longer to
recover from than a catheter-based procedure. For many procedures, you will typically spend 1
to 2 nights in a cardiac surgical ICU and several days on a step-down floor. The breathing tube
that was used under general anesthesia will be removed after you are awake enough to breathe on
your own. You might have an IV in your neck to deliver medications, an IV in your arm to
monitor blood pressure, a temporary pacemaker to monitor and control your heart rhythm, tubes
placed in the chest to collect fluid after the surgery, and a catheter in your bladder to monitor
your urine output. Over the first 48 to 72 hours, these are removed as appropriate. Full recovery
from a cardiac surgical procedure can take between 6 to 12 weeks or even longer.

Although recovery after surgical peripheral artery intervention or carotid endarterectomy can
be considerably shorter than recovery after procedures that involve the heart or structures close
to the heart directly, this duration can vary, as well, depending on the extent of intervention.

What Are the Major Complications of My Surgical Procedure?
Common side effects include pain or irritation around incision sites, swelling of the arm or leg
where a vessel was removed, fatigue, trouble sleeping, constipation, or depression.



However, after heart surgery, heart rhythm disturbances, inflammation of the heart or the sac
that surrounds the heart, and a period of the heart not pumping as well as it normally does that is
managed by medications and IV fluids in the cardiac surgical ICU are not uncommon. Damage
to the kidneys is a greater risk with surgical procedures than most catheter-based procedures.
Neurologic complications can include post-operative delirium, stroke, short- or long-term
reduced cognition, or depression. Other complications might include bleeding, infection of
surgical wound sites, collections of fluid surrounding the lungs (pleural effusions), damage to the
nerves to the diaphragm (phrenic nerve) or chest wall (intercostal nerves), or low platelets.





 

Managing My Fear of Having A Cardiac Event (Such As a Heart Attack or Receiving a Shock from a Defibrillator)

How Can I Learn to Manage My Anger?

How Can I Learn to Be More Hopeful in the Face of My Heart Disease?

Managing My Fear of Having a Cardiac Event (Such As a Heart
Attack or Receiving a Shock from a Defibrillator)
After being diagnosed with a heart condition, many people feel as if their world has been turned
upside down. Suddenly, you are being asked to not only consider that you are at increased risk
for another cardiac event and its consequences, but also to make drastic changes to your diet,
activity level, and medications. Anxiety is very common in people diagnosed with heart disease,
even among those who have not had a serious cardiac event (Januzzi et al, 2000). With no sure-
fire way to predict whether, or when, an event will occur, you might feel overwhelmed and
confused about how to keep moving forward without succumbing to the fear of having another
cardiac event.

Some degree of anxiety and fear is normal, and it exists for a reason. Human beings are
evolutionarily built to fear and to avoid dangerous situations that threaten our lives. After
witnessing a saber-toothed tiger take down its prey, our ancestors learned quickly to steer clear
of these predators in order to remain safe. Knowing that a cardiac event could result in serious
illness or death, it makes perfect sense that you would go to great lengths to avoid having one. Of
course, fending off a cardiac event is a much more complicated and prolonged task than is
avoiding a wild animal, and the uncertainty of when a cardiac event might strike can be scary. In
such uncertain circumstances, our minds tend to fill in the unknown with every potential
negative possibility. This phenomenon is commonly referred to as anticipatory anxiety.

Although it can be unsettling, anticipatory anxiety can be quite useful. Considering the



potential scenarios related to a situation—good and bad—allows us to prepare ourselves
appropriately. In our earlier saber-toothed tiger example, to avoid danger, our ancestors probably
stopped leaving their caves at certain hours of the day and began bringing spears with them when
it was necessary to venture out. In the case of heart disease, preventing bad outcomes can take
the form of making healthier lifestyle choices (e.g., quitting smoking, eating a diet lower in
saturated fats), or being prescribed medications like nitroglycerin that might be useful if your
chest tightness or pain arises. Without some degree of fear and anxiety of another cardiac event,
you would not be as motivated to pursue making changes. To the extent that concern about
having a cardiac event helps to keep you focused and engaged with strategies to reduce your risk,
it is adaptive.

Many individuals struggle to find the right balance between fear-induced motivation and fear-
induced paralysis. Fear of having a heart attack might motivate you to cut back on your red meat
consumption, but it might just as easily cause you to become terrified of playing tennis, having
sex, or going on your dream retirement vacation. It can be challenging to keep anxiety strictly in
the adaptive zone, and it is not uncommon for people to become so afraid of having a cardiac
event that they find it challenging to focus on anything else. Anxiety becomes abnormal, and
even destructive, when it begins to affect your daily functioning, lasts for days or weeks at a
time, or induces panic attacks and physical symptoms (House & Stark, 2002). Anxiety to that
degree is linked with worse cardiac outcomes in the long run, so it is important to address it
when it occurs (Roest AM et al, 2012). Fortunately, there are many ways to reduce anxiety to a
level that is healthy and productive.

It can be helpful to begin with a frank conversation with your health-care providers about what
to expect going forward (Figure 11-1). Often, when we face the unknown, knowledge helps to
prepare and protect us and ultimately to regain our sense of control. Being diagnosed with heart
disease often feels like getting behind the wheel of an aimless ship in the dark of night. However,
by learning more about heart disease, its symptoms, and its treatments, you can gradually fill up
that ominous night sky with some anchoring points of light to guide you. Many people find it
helpful to discuss specific activities and food restrictions or recommendations with their health-
care providers so that they have a better sense about which changes they should make, how
gradually to make them, and why they should make them. Next comes putting these
recommendations into action—yet another opportunity to exert control over a seemingly
uncontrollable situation.



Figure 11-1: Having a frank conversation with your physician may help alleviate anxiety.
.

Sometimes, no matter how hard you try to manage your anxiety and fear about having a
cardiac event, you might find that you are unable to do so. This is not because of your personal
shortcoming or weaknesses, but it is a sign of how powerful these feelings can be. If this happens
to you, it is important to recognize that you are not alone. You should reach out to family and
friends with whom you feel comfortable and talk to your health-care providers; odds are that
they have spoken to countless others who are going through a similar struggle and have an idea
of what can be helpful to you. They might suggest that you join a support group or talk with a
therapist or psychiatrist. Certain psychiatric medications can also be very effective in managing
distressing or overwhelming emotions when fear and anxiety begin to interfere with your daily
activities and ability to function. Your health-care team has probably cared for thousands of
patients with heart disease, so nothing you experience will be a big surprise to them. They can
help!

One specific example of how fear and anxiety can become overwhelming happens to some
people with implanted defibrillators. Experiencing a shock from a defibrillator can be a painful
and horrifying experience. Many doctors compare it to being kicked in the chest by a horse. For
some people, this can lead to significant fear of having that happen again. Some might even
develop nightmares about receiving a shock or avoid situations or places connected to the initial
shock. If this happens, it is important to talk with your doctor because there might be medication
or certain forms of talk therapy that can help to reduce your distress.

How Can I Learn to Manage My Anger?
The relationship between anger and cardiac health can be a tricky one. Anger and other intense



emotions can have dangerous effects on the heart and lead to abnormal heart rhythms or even
heart attacks (Ziegelstein, 2007). However, people with a recent diagnosis of a heart condition
are often told by their providers to expect some degree of anger and frustration over their
diagnosis. To be told that an emotion is likely to occur, while at the same time being counseled
on its potential health risks, can make practically anyone feel helpless, confused, and even—you
guessed it—angry. When it comes to minimizing anger, however, being prepared to experience it
in the first place is a great place to start.

One of the most challenging aspects of having heart disease is adjusting to the new way of life
that your health-care providers encourage you to adopt. It’s no secret that, for some people, the
words “heart healthy” can immediately translate to: “cut out the fun!” Indeed, in trying to protect
your heart, you might be asked to cut back on those delicious, juicy cheeseburgers and to skip
strenuous activities (like that pick-up basketball game you used to look forward to every week).
What’s more, you might also be asked to incorporate new and perhaps less enjoyable activities
(e.g., taking daily medications, going to regular check-ups, adopting a new diet) in their place.
After you’ve been diagnosed with heart disease, it’s likely that you will need to limit a formerly
“fun” activity. It’s natural to have an emotional reaction to these changes, and you might find
yourself feeling angry—at the circumstances, at yourself, or even at others—at some point in the
process.

Being diagnosed with a heart condition can also affect the way that you engage with the world.
Some people find that they can be more irritable during the adjustment period following their
diagnosis or a cardiac event. For example, after experiencing a heart attack, you might find that
you have difficulty connecting with your friends who have not experienced a near-death
situation. You might become frustrated by family members who don’t seem to understand the
impact of your diagnosis or who perhaps focus on it too much.

Having worked with thousands of others with heart disease, your health-care providers have
witnessed this adjustment repeatedly, which is exactly why they might tell you to anticipate
some strong emotions in the days, weeks, and months following your initial event or diagnosis.
The reasons behind setting this expectation are two-fold. First, to remind you that you are not
alone in this experience. Second, if you’ve ever experienced strong emotions, you know that they
can involve your entire body and that they are not just limited to your mind. Anger can cause
your heart rate and blood pressure to rise suddenly, changes that could potentially put undue
stress on your heart.

It is unrealistic to expect that you won’t ever experience anger, but in the case of heart disease,
it is helpful to minimize anger when and where it is possible. Anger can be managed easily,
lessened, and even avoided altogether with the right skill-set. Certain skills are healthier than are
others. Unhealthy approaches, such as turning feelings of anger into violent acts or numbing
them with the use of alcohol or other substances, can be dangerous for a variety of reasons.
Healthy approaches, on the other hand, work to foster resilience and to promote physical well-
being.

Healthy ways to manage anger can be both reactive and proactive; meaning, that there are
ways to minimize the intensity of anger in real time, and there are also ways to prevent these
situations from happening in the first place. If you find yourself in a situation that makes you
irritated or angry, the most straightforward approach is to simply walk away. If that’s not
possible, you might consider trying to focus on your body: take slow deep breaths in and out,
counting to four on each breath, and then exhale or wrap your fingers around the opposite hand’s



thumb and squeeze it as tightly as you can.
Taking stock of the situations that make you angry can help you to avoid those moments in the

future. After your feelings of anger have passed, try to examine the situation. What were you
doing in that moment? Perhaps you were talking about a certain topic or were with a particular
person. Maybe you were at your doctor’s office or waiting in line at the pharmacy. Make note of
anything that stands out to you as contributing to your anger, and then think about ways that you
might be able to avoid it in the future. Doing this might be as simple as taking a different route to
work, or it might mean something more substantial like asking for special accommodations or
setting firmer boundaries with your coworkers, friends, and family. People can find that making
these requests of others can feel awkward or difficult, but try to remember that you are doing it
for the sake of your health and allow yourself to help yourself.

Those who find it difficult to avoid situations that provoke anger, and for whom focusing on
breathing is not effective, might benefit from a more structured approach. Mindfulness and other
forms of meditation have effectively reduced negative emotions like anger while also having
beneficial effects on blood pressure. Cognitive-behavioral therapy (CBT), a form of talk therapy,
might also help you develop more adaptive responses to stressful situations.

Although we have discussed the ways in which anger can be normal and even expected in the
setting of heart disease, it is also possible that the anger you experience can be a sign of
something more serious (e.g., major depressive disorder [MDD] or an anxiety disorder). If you
are finding that your anger has begun to adversely affect your relationships or daily functioning
(e.g., at work or at school) it might be time to talk to a professional. You should discuss your
experience with your health-care providers, who will be able to refer you to a mental-health
clinician and understand the treatment options available to you. If you find yourself in a period
of crisis or notice that your anger is turning into recurrent violent thoughts or violent acts, you
should not attempt to manage it on your own; instead, you should go to your nearest emergency
department or call emergency services for help.

How Can I Learn to Be More Hopeful in the
Face of My Heart Disease?
There is scientific evidence that people who are optimists—those who expect things to work out
well for them in the future—are less likely to get heart disease (Boehm & Kubzansky, 2012).
Furthermore, among people who have had a heart attack, those who feel hopeful shortly after the
heart attack are more likely to stay out of the hospital when compared to people who are more
pessimistic about their life and their recovery (DuBois et al, 2015). It’s truly a self-fulfilling
proposition.

But are optimists just optimists—either you have it or you don’t? Although it’s true that many
people seem to have a naturally happy, grateful, and hopeful disposition, whereas others fall in
the “glass half empty” category, it is possible to learn to experience more happiness and more
hope. Studies have suggested that the differences between peoples’ happiness levels are about
50% determined by our genes, with the rest made up of a combination of the things that happen
in our lives and intentional efforts to promote our own well-being (Lyubomirsky & Della Porta,
2012).

There are numerous ways to cultivate more positive feelings in your life, even after being
diagnosed with heart disease. But, like any other skill, it takes practice. Some people practice



feeling grateful for small and large things in their lives by taking a moment each day to
experience (and/or express) gratitude for another person, a positive life event, or for one’s health.
It’s not something that comes naturally to many of us, but it can be a wonderful way to bring
more good feelings into your life, which can lead to broader and more prolonged periods of
optimism.

Other ways to fuel the good feelings in your life include consistently reaching out to others in
your life for support and companionship, doing kind acts for others, finding ways to use humor
in difficult situations, and remembering past successes and how you used the skills that led to
those successes when managing your heart disease.

By making a deliberate effort to experience gratitude, to connect with others, and to use your
personal strengths in new ways, you can, slowly but surely, experience more hope about your life
and your situation. Someday, we might comfortably say that a grateful and optimistic life might
just be a longer one.
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What Are the Benefits of Cardiac Rehabilitation?
To be effective, management of your heart disease relies on an accurate diagnosis, swift
treatment with the latest techniques and medications, and an ongoing plan that will keep you
healthy as well as restore your physical and emotional well-being.

Cardiac rehabilitation (see Figure 12-1) is a supervised program that provides you with
guidance and education to help you become more active and to make lifestyle changes when you
are faced with heart disease.

Participation in a cardiac rehab program will not only improve how you feel on a day-to-day
basis, it will reduce your risk of future heart problems. A team of health professionals that might
include a cardiologist, a cardiac nurse, an exercise physiologist, a physical therapist, a
nutritionist, and a mental-health provider will work with you to design a program tailored
specifically to you.

.



Figure 12-1: Cardiac rehabilitation. (Reproduced with permission, courtesy of CardioSmart)
.

Your lifestyle and psychological well-being are the focus of your comprehensive treatment
plan in cardiac rehabilitation. A large research study identified nine risk factors: (cigarette
smoking, high cholesterol levels, high blood pressure, diabetes, increased fat around the waist,
psychosocial factors, a poor diet, and lack of regular physical activity [Yusuf et al, 2004]) that
account for 90% of first-time heart attacks. These lifestyle factors can be modified; developing
an effective strategy to manage them is critical to your life-long heart health. The CardioSmart



infographic in Figure 12-1 demonstrates how cardiac rehabilitation can help you do that
(CardioSmart.org, 2017).

Should I Enroll in a Cardiac Rehabilitation Program?
Participating in a cardiac rehabilitation program can change your life! Here are the important
benefits of cardiac rehabilitation (see Figure 12-2) (Shah et al, 2009; Taylor et al, 2004; Dunlay
et al, 2014; ottowaheart.ca June 2017; Anderson et al, 2016):

Reduced risk of heart problems and death after a heart attack
Less chest pain
Fewer hospital readmissions and emergency room visits
Improved physical fitness and exercise levels
Decreased blood pressure
Improved cholesterol levels
Improved blood sugar control
Weight loss
Support to stop smoking
Reduced stress and instruction in mind–body stress management techniques
Less depression and anxiety
Improved nutrition and heart-healthy diet choices
Better quality of life
Successful medication management



Figure 12-2: Benefits of cardiac rehabilitation. (Reproduced with permission, courtesy of the University of
Ottawa Heart Institute)

.

Despite these tremendous benefits, only 20% to 30% of people eligible to participate are
referred to cardiac rehabilitation programs (Suaya et al, 2007). Important steps have been taken
by national cardiovascular associations to address this gap and to improve the referral rate of
people with heart disease to cardiac rehabilitation programs (Thomas et al, 2010). You should
talk with your health-care team about referral to a program so that you too can experience these
benefits.

Finding a program close to where you live and work is easy. Cardiac rehabilitation programs
are located in every state and the American Association of Cardiovascular and Pulmonary
Rehabilitation (AACVPR) maintains a state-by-state program directory on its website
(www.aacvpr.org). Additionally, cardiac rehabilitation participation is covered by most health
insurance policies. Think of cardiac rehabilitation as your personal heart-health coach to help
you better manage your heart disease.

http://www.aacvpr.org


What Is Involved in Cardiac Rehabilitation?
Comprehensive cardiac rehabilitation programs should include 10 specific components that are
designed to help you manage your cardiac risk factors while developing and maintaining heart-
healthy behaviors and an active lifestyle (Balady et al, 2007). Table 12-1 details what is involved
in each component of cardiac rehabilitation.

Table 12-1: Ten Core Components of Cardiac Rehabilitation
Component Evaluation Management Plan

1.
Assessment

Medical history; physical exam; blood and diagnostic testing;
standardized surveys

Establish an individualized plan and goals for cardiac
rehabilitation based on your evaluation

2.
Nutritional
counseling

Eating habits, calories, typical foods/fluids in your diet, and other
variables that affect your nutrition (e.g., diabetes, blood pressure)

Individual dietary modifications and recommendations;
guidance for recommended diet changes; dietary education

3. Weight
management

Height, body weight, and waist circumference measurement, body
mass index (BMI) calculation

Combined plan to address diet, physical activity/exercise, and
weight loss goal

4. Blood
pressure
(BP)
management

Seated BP in both arms, current treatments; lifestyle factors that
can affect BP

Establish an individual BP goal with your doctor; lifestyle and
medication changes to achieve and maintain your goal BP

5. Lipid
management

Evaluate fasting total cholesterol, LDL, and HDL cholesterol,
triglyceride levels, diet history, current treatment

Establish lipid goals with your doctor; nutrition counseling
consistent with therapeutic lifestyle diet; nutrition and
medication education

6. Diabetes
management

History of diabetes and related complications; episodes of high and
low blood sugar (BS), current management (medications and diet);
BS levels and self-monitoring practices; fasting BS and
glycosylated hemoglobin (HbA1c)

Monitor for blood sugar abnormalities—especially with
exercise, education concerning hydration, timing of meds and
self-monitoring practices; diabetes nutrition education and
counseling

7. Tobacco
cessation

Smoking status and use of tobacco products; second-hand smoke
exposure; quit attempts, readiness to change, other factors that
impede smoking cessation

Individualized plan to address readiness to change or a plan to
prepare to quit and remain tobacco free; relapse prevention
counseling; medication use in collaboration with your doctor

8.
Psychosocial
management

Psychological distress, levels of depression, anxiety, anger,
hostility, current stressors, current stress management strategies,
medication use, support systems

Education and counseling to address stress management and
mood disorders including use of mind–body techniques and
self-help strategies; collaboration with your doctors for further
evaluation and treatment

9. Physical
activity
counseling

Current physical activity, vocational and recreational activities;
barriers to increased physical activity

Establish individual physical activity goal, education, support,
and counseling to achieve goal for physical activity; strategies
to remain consistent

10. Exercise
training

Results of symptom-limited exercise stress test or results of
alternative evaluation of baseline exercise level

Individualized exercise prescription and program for aerobic
and strength training; prescription includes the frequency,
intensity, duration, modalities, and plan for progression of
exercise, education for safe exercise

.

The staff of cardiac rehabilitation programs should include medical professionals from several
disciplines (e.g., cardiologists, nurses, exercise physiologists, physical therapists, nutritionists,
mental-health professionals) with expertise in heart disease.

Choosing a cardiac rehabilitation program that incorporates all 10 components and qualified
staff is important. Cardiac rehabilitation programs and professionals can apply to the AACVPR
(Figure 12-3) for certification and these certifications are your assurance that each meets the
organization’s standards and competencies.

 
Figure 12-3: Cardiac rehabilitation program certification seal.

.



How Much Exercise Should I Start with?
Specific exercise recommendations need to be individualized for you; your clinical status, extent
and type of heart disease, treatments, and your other medical issues must all be taken into
account to be certain whether your “exercise prescription” is appropriate and safe.

However, getting regular exercise is important for everyone. Exercise aids in strengthening
your heart muscle; improving your blood pressure, cholesterol levels, and mood; and it also
facilitates weight loss. Plus, the beneficial effect of exercise on your health outcomes is “dose-
dependent,” meaning that the more you do, the better off you are (Arem et al, 2015). You don’t
need to question the safety of exercising with heart disease, because your cardiac rehab resources
will help outline a fitness plan that meets your needs, with care paid to your condition and
abilities.

The goal of exercise training is to increase and to maintain your exercise level and exercise
intensity. This is known as your functional capacity, or aerobic fitness, and it is a good predictor
of your cardiovascular risk and mortality (Kokkinos et al, 2010; Myers et al, 2004; Gulati et al,
2003). Your functional capacity is part of the information needed to plan your activities. An
indication of your functional capacity is the amount of oxygen that is consumed by the body. An
exercise stress test, as discussed in Chapter 4, provides a measure of your functional capacity.
The information from your stress test helps your cardiologist and cardiac rehabilitation team to
design a safe and highly tailored exercise plan that includes the amount of exercise you can do as
well as establishing safe heart rates and blood pressures during your exercise.

Your exercise prescription has four components: type, frequency, intensity, and duration. Let’s
look at each one:

Type
Aerobic exercise is recommended. This type of exercise uses large muscle groups. These
activities include walking (outside or on a treadmill), biking (upright or on a recumbant bike),
swimming, jogging, running, and rowing. If you are just beginning or are recovering from
treatment for your heart disease, you should start your aerobic exercise slowly. You can begin
with as few as 5 minutes of exercise and increase it by 5 minutes every 3 to 5 days as you gain
strength and your stamina improves. The exercise should be continuous. The process of getting
fit takes time, and your functional capacity will improve with time and challenge, not by
overdoing it. A balanced exercise program is recommended and strength training or resistance
training exercises will need to be included when appropriate (seeking the advice of your
doctor or cardiac rehabilitation team is recommended). A few examples of this type of exercise
are use of hand weights, weight machines, resistance bands, pulleys, push ups, squats, and
lunges. This type of exercise will improve your muscle strength, but keep in mind that they do
not help your heart like aerobic exercise, so you should build both types of workouts into your
routine. As you begin strength training, incorporate exercises for 5 to 10 different muscle
groups using 10 to 12 repetitions that can be performed comfortably.

Frequency
The minimum frequency for aerobic exercise is 3 to 5 days per week, but daily exercise can
help you maintain consistency. If you are just starting, exercising for a short time (5 minutes)
multiple times during the day is also an option. Strength training exercises should be done two
to three times per week on nonconsecutive days.



Intensity
Exercise intensity is gauged in two ways: by your own rating of perceived level of effort
(RPE), and by your functional capacity. The Borg Scale of Perceived Exertion (see Figure 12-
4) is one useful measure to reference as you begin (Borg, 1982).
Initially, your effort during exercise should be “fairly light” and then progress to “somewhat
hard” as you gain strength. The numbers on the Borg scale correspond to your heart rate when
multiplied by 10. However, certain heart medications alter your heart rate response during
exercise so it is more important to focus on how difficult the exercise feels to you.

Figure 12-4: The Borg Scale of Perceived Exertion.
.

The second approach to analyzing exercise intensity relates to your functional capacity, which
is derived from the overall exercise time and heart rate response during your exercise stress
test. Moderate exercise intensity is generally 40% to 85% of your maximum functional
capacity which can be calculated as follows:
40% to 85% of maximum heart rate reserve ([maximum heart rate – resting heart rate] × 40%
to 85% + resting heart rate);

or
60% to 85% of maximum heart rate.



You need to give consideration to the results of the stress test, and if there are any
abnormalities (e.g., chest pain, electrocardiogram changes), the exercise intensity and heart
rates need to remain below the level that provokes these abnormalities. Your cardiologist and
cardiac rehabilitation team will make certain that the recommended intensity of your exercise
prescription is safe for you.

Duration
The duration or length of an exercise session is initially determined by your strength and
stamina. As previously mentioned, beginning with short periods (3–5 minutes) of light
intensity exercise and increasing the length of the session every 3 to 5 days conforms with the
Physical Activity Guidelines for Americans (that recommend 150 minutes of moderate [RPE
11–12] exercise per week [30 minutes/day × 5 days] or 75 minutes [25 minutes × 3 days/week]
of vigorous [RPE 13–14] activity weekly) (Office of Disease Prevention and Health
Promotion, 2008). As your exercise time and intensity increase, it is important to structure
your exercise session as follows:

Warm-up at a light intensity (RPE 10–11) for 10 minutes
Train at a moderate intensity (RPE 13–14) for at least 25 minutes
Cool down at a light intensity (RPE 10–11) for 5 to 10 minutes
Stretch each muscle group that you used during exercise to the point of feeling a mild to
moderate pulling sensation and hold each stretch for 20 to 30 seconds

These additional considerations are important for safe and enjoyable exercise:

Take your medications as prescribed
Drink plenty of water
Avoid extremes of temperature (very hot [more than 85°F] or very cold [less than 32°F])
or find an indoor option for exercise
Stop your exercise if you experience chest pain, lightheadedness, dizziness, or extreme
fatigue
Do not exercise if you are sick or have a fever
Wear comfortable, loose clothing and athletic footwear
Know how to treat heart symptoms if they occur

How Quickly Will I Be Able to Increase My Exercise Levels?
Development of your exercise program involves consideration of your overall health and
cardiovascular status, physical fitness, response to exercise training, and individual goals. Each
component of exercise (type, frequency, intensity, and duration) can progress as you build up
your stamina and tolerance. Initially, increasing the duration of your exercise to a goal of 30
minutes (or longer) of continuous exercise should be the focus. You can accomplish this by
incremental increases of time at regular intervals as previously outlined (e.g., 3–5 minutes every
5–7 days). Attaining the goals established for frequency and intensity can then proceed in a



similar step-wise approach.

How Long Will I Need to Exercise Regularly?
Regular exercise is a prescription for life. You should plan to follow your exercise prescription
and remain actively engaged as long as possible. You should also add variety to the type of
exercise you do to avoid boredom. In addition to maintaining regular exercise, it would be wise
to increase your overall physical activity levels, given that sedentary behaviors are associated
with greater cardiovascular risk and mortality. You can increase your overall activity by using
stairs, by spending less time sitting, and by parking farther away from your destination. Fitness
trackers and fitness apps are additional resources that are available to help you set goals and to
monitor your physical activity.

How Much Exercise Can I Do to Prevent Heart Disease?
The American Heart Association (AHA) has published an infographic (see Figure 12-5) that
summarizes how much exercise is good for your heart (http://www.heart.org/en/healthy-
living/fitness/fitness-basics/aha-recs-for-physical-activity-in-adults).

Remember that exercise is just one aspect of a healthy lifestyle plan to optimize and manage
your heart health. A heart-healthy diet, optimal body weight, stress management, and abstinence
from tobacco need to be included, as well.



Figure 12-5: AHA’s recommendations for exercise.
.

How Much Exercise Can I Do After I Have Been Told That
I Have Heart Disease?
As you have read in this chapter, having heart disease does not mean that you need to stop or
avoid exercising. In fact, exercise is more important than ever, and it can help you speed up your
recovery, improve your heart function, give you an emotional boost, and help you manage other
cardiac risk factors that you might have. You should follow the exercise recommendations
outlined in this chapter and participate in a cardiac rehabilitation program to help you design an



individual exercise program and to learn how much exercise is right for you.
If you were very active physically before you received your diagnosis of heart disease, your

cardiologist and cardiac rehabilitation team might want to develop a more specific exercise
prescription. Cardiac programs that routinely care for athletic individuals with cardiovascular
disease often recommend cardiopulmonary stress testing after the completion of cardiac
rehabilitation. This testing provides individualized parameters and limits. Additionally, many
athletic patients experience heart disease due to systemic disorders of the blood vessels (e.g.,
Marfan syndrome, spontaneous coronary artery dissection with fibromuscular dysplasia,
bicuspid aortic valves). If this applies to you, you might be given very specific recommendations
regarding weight-lifting limitations and specific athletic activities.

How Can I Modify My Diet to Be Heart Healthy?
You cannot underestimate the impact of diet on reducing your risk for the development as well
as progression of heart disease. The INTERHEART study investigated the impact of nine risk
factors in the development of heart disease (Yusuf et al, 2004). Eight of the nine risk factors are
directly related to, and can be modified by, changes in your diet. Therefore, we can appreciate
how ample the opportunities are for prevention through changes in dietary and lifestyle patterns.
These modifiable risk factors can be applied to individuals of all ages and genders, worldwide.
Globally, the combination of smoking, dyslipidemia (high cholesterol), hypertension, diabetes,
and obesity, was an 80% predictor of the occurrence of a first acute myocardial infarction. Even
for individuals with a genetic risk of coronary artery disease, the contribution of a healthy
lifestyle is a key factor in risk reduction (Khera et al, 2016).

Your Roadmap to a Heart-Healthy Diet
Your weight
Obesity, particularly central adiposity (see Figure 12-6) (the weight around your middle
measured by waist circumference), is a recognized risk factor for cardiovascular disease.



Figure 12-6: Measurement of waist circumference.
.

Obesity is often associated with insulin resistance, which predisposes you to develop type 2
diabetes (Poirier et al, 2006). The increase in insulin production and plasma concentration that
accompanies the compensated phase of insulin resistance appears to increase atherogenic risk
(Ginsberg et al, 2000). In other words, obesity is a risk factor for both diabetes and heart disease.

Obesity might not only increase your risk for insulin resistance and the development of type 2
diabetes, but it is also associated with a chronic inflammatory response (Ferroni et al, 2004). C-
reactive protein (CRP) is a marker of systemic inflammation and is a consistent risk factor for
cardiovascular events (Ridker et al, 2003). However, whereas excess caloric consumption leads
to obesity, caloric restriction and weight loss results in a reduction in inflammation and a
reduction in CRP concentrations.

When managing your weight, it is important to understand the energy equation. Knowing how
we lose weight will help you to understand your progress and the value in staying the course.
Consistency, rather than perfection, will be the key to successful achievement of your goals.

The Energy Equation: Calories In – Calories Out = Your Weight
Calories In comes from the food that we eat. Calories Out is influenced by many things

including your metabolic rate, which is the calories required while at rest for your heart to pump,
your lungs to function, and for you to exist.

You might have noticed that you can no longer consume the same diet as you did in the past
without gaining weight. This is because your metabolic rate is influenced by your age; as you
grow older, your metabolic dial slows down.



Gender also plays a role in determining your metabolic rate. Men have more muscle mass, and
because muscles burn more calories than fat, men will lose weight easier than will women.

Your metabolic rate is also influenced by genetics. You inherited a certain metabolic rate.
Your metabolic rate is adjustable as a protective mechanism to ensure your survival. The calories
that you burn are also influenced by how active you are throughout the day, which consists of
both formal exercise and activities of daily living.

The goal of formal exercise is to improve the function of your lungs and your heart. This
requires intensity (speed × incline = intensity) and should be combined with an active lifestyle.

It is not prudent to go the gym and then sit down the rest of the day. You want to go to the gym
and then be active by walking, taking the stairs, or participating in any other activity.

Here is where it can get tricky. Because your metabolic rate is adjustable, if you severely
restrict your caloric intake, your metabolism will slow down to accommodate what your body is
interpreting to be a time of semi-starvation or famine. The trick to successful weight loss is to
keep your metabolic rate running efficiently through a moderate reduction in calories and
through regular exercise. This does not require perfection, but it does require consistency.

The question you should be asking yourself is whether the food in front of you is getting you
to your goal. Including healthy foods and habits in your daily meal plans will aid you in
navigating a healthy lifestyle. It will also enable you to reach your weight loss goals more
consistently and quickly. Instead of thinking of your healthy lifestyle as a “diet,” which by
definition is restrictive and that you follow for a short period, think of your healthy habits as a
true lifestyle change. A healthy lifestyle can come with occasional treats. As long as small
indulgences are the exception rather than the rule, they are a permissible aspect of a healthy
lifestyle. You are seeking consistency, not perfection. Think of food as fuel and be mindful of
what you are putting in your body. Be mindful of your goals.

Should I Cut Fat from My Diet?
No. To promote the most favorable heart disease profile, particularly high-density lipoprotein
(HDL) and triglycerides (a kind of fat that contributes to plaque), it’s best to include a moderate
amount of fat in your diet. Typically, when you severely restrict one thing in your diet, you tend
to increase your intake of something else. For example, if you restrict your intake of fat, you will
tend to increase your intake of sugar. It is important for you to be mindful of what else changes.
One way to do this is to look at your dietary pattern. It is important to have a balanced diet,
which includes a variety of foods in moderation. Because all fats raise HDL cholesterol, your
focus should be on including the right type of fat for its effect on cholesterol to achieve and to
maintain a healthy weight.

Do I Need to Be Concerned About Saturated Fats?
Yes. For every 1% increase in intake of saturated fats, blood cholesterol increases by 2 mg/dl.
Substituting polyunsaturated fats for saturated fats is associated with a lower risk of heart
disease. Substituting carbohydrates for saturated fats is not associated with a lower risk of heart
disease.

To protect your heart, the AHA recommends that you limit your intake of saturated fats to no
more than 5% to 6% of your caloric intake.

With the exception of coconut oil and palm oil (which are saturated), saturated fats are



generally solid at room temperature and are found primarily in meat and dairy products (e.g.,
from lamb, pork, beef, poultry with skin, lard, cream, butter, cheese, dairy products made from
whole or reduced-fat [2%] milk). This does not mean that you can never have meat or that you
should not include dairy in your diet. It does mean that you should choose carefully: for example,
select cuts of meat that are lean and low in sodium. Remember the words, loin and round. When
having red meat, include either sirloin, tenderloin, filet or flank steak, top or bottom round.
Hamburger should be 93% to 99% lean. When choosing dairy products, they should either be
low-fat or fat-free. Limit your milk to no more than 1% fat. And, with both, be mindful of the
portion size because it is still a calorie game. In addition, many baked goods and fried foods can
contain high levels of saturated fats.

What Are Trans Fats?
Trans fats are the biggest bullies on the field! These fats were originally heart-healthy and
existed as oils at room temperature.

But, oils (such as canola oil or safflower oil) don’t last long—they go rancid quickly; however,
they could be heated with a metal catalyst, and pumped full of hydrogen ions, and turned into
solids. This gave the product a longer shelf life and longer flavor stability. At first, this was
viewed as a positive discovery. But, the process of converting an oil into a solid changed the
chemical composition of the fat, turning it into what we now know as a trans fat.

Trans fats are problematic because they simultaneously raise the low-density lipoprotein
(LDL; the bad cholesterol) and lower the HDL (the good cholesterol). Trans fats are so potent
that studies have demonstrated that just a 2% increase in energy intake from trans-fatty acids is
associated with a 23% increase in the incidence of coronary heart disease (Mozaffarian et al,
2006).

Trans Fat in Your Food
Let’s take a look at some of the foods in which you can find trans fats:

Baked goods
Many cakes, cookies, pie crusts, and crackers contain shortening, which is usually made from
partially hydrogenated vegetable oil. Ready-made frosting is another source of trans fat.

Snacks
Some packages of microwave popcorn, such as Pop Secret, use trans fat to help cook or flavor
the popcorn.

Fried food
Foods that require deep frying (such as french fries, doughnuts, and fried chicken) are often
cooked in trans fat.

Refrigerator dough
Products such as canned biscuits and cinnamon rolls often contain trans-fat, as do frozen pizza
crusts.

Creamers and margarine
Non-dairy coffee creamers and stick margarines also can contain partially hydrogenated



vegetable oils.

What Role Does the Food and Drug Administration Play in
Regulating Food?
The US Food and Drug Administration (FDA) recognizes that we cannot have trans fats in our
food supply now that we know that trans fats are so detrimental to our health. By the end of
2018, they are to be eliminated from our food supply. In the interim, it is understood that this is
presenting a tremendous challenge to chefs and to manufacturers who need to come up with a
substitute for trans fats, because they are inexpensive, taste good, and they have a certain
palatability (mouth feel).

What Do Nutrition Labels Indicate?
The compromise is that if a manufacturer can reduce the amount of trans fat in its food to 0.5
grams or less in a serving, it legally will be allowed to round this number down to zero in the
Nutrition Facts portion for its labeling (see Figure 12-7).

Figure 12-7: Food labels categorization of trans fats.
.

You might take a look at the nutrition panel and read that a food does not contain any trans
fats. The company might take this opportunity to boast all over the front of the package that there
are no trans fats; however, they can still be there, just in a small enough amount to fly under the
radar.

So, how do you know if what you are eating contains trans fats? Don’t rely solely on the
Nutrition Facts panel for the presence of trans fats; instead, check the Ingredients section of the
label (Figure 12-7). Trans fats will be listed as shortening or as partially hydrogenated vegetable
oil. If you see these words, put the food back on the shelf.

You might be surprised to find which companies are still including trans fats in their products,
and which are lowering their serving size so that they can squeak in under the guidelines and not
be required to report them on the nutrition panel.

Check out the label on some packages of frosting (shortening and confectioner’s sugar). You



can substitute these for items such as whole grain crackers (e.g., Triscuits, Wheat Thins), aerosol
whipped cream, and homemade frosting made without shortening.

Are All Fats Unhealthy?
Not all fats are bad, and you need to include fat in your diet. Fat is important for thermal
insulation and protection, for the absorption and digestion of fat soluble vitamins (vitamins A, D,
E, and K), they make foods taste good, and they keep you feeling full. So, include fat, but be
selective in the type of fat that you include.

The most effective fat that you can include to lower your LDL cholesterol (the bad cholesterol)
is polyunsaturated fat. Polyunsaturated fats are found in foods such as corn oil, safflower oil,
sunflower oil, and soybean oil. You should include an adequate intake of polyunsaturated fats in
your diet. Try cooking with soybean oil, canola oil, corn oil, sunflower, and safflower oil. If your
LDL cholesterol is high, you can substitute sunflower butter in place of peanut butter. Sunflower
butter is made from sunflower oil, which, as we just noted, is a polyunsaturated fat.

Different oils provide different benefits, so vary your intake.
You should include fish at least twice a week. All fish contain omega-3 fatty acids, which help

to lower triglycerides. There are three types of omega-3 fatty acids: EPA, DHA, and ALA. EPA
and DHA primarily are found in fatty fish. The best sources are from cold-water fish (such as
salmon, herring, sardines, mackerel, tuna, and trout). ALA is found in plants; canola oil, nuts,
flax seeds, and flax seed oil. Omega-3 fatty acids are also associated with reducing inflammation
in the body. Your body cannot make omega 3 fatty acids; therefore, you need to include them
through food or a supplement. Vegetarians and those allergic to fish might want to consider an
algae supplement. This will provide docosahexaenoic acid (DHA). In general, however, plant
sources of omega-3 fatty acids are not a substitute for the oil and nutrients that you get from fish.
Walnuts, pecans, and flax seed are examples of sources of the plant source of omega-3 fatty
acids.

It’s always best to get nutrients from whole foods, but if you do not like fish, you might
consider taking a fish-oil supplement. When reading the label of a fish-oil supplement, look at
the nutrition panel for EPA+DHA. As a preventative measure, a fish-oil supplement should
provide at least 850 to 1,000 mgs of combined EPA+DHA each day. If your triglycerides are
high, you might need to take a higher dose. It’s always best to consult with your doctor.

A recent study found that giving patients 4 grams of an omega-3 supplement for 6 months after
a heart attack helped improve heart function. Patients also had less thickening or scarring of the
areas separate from the area in the heart where the heart attack occurred. Scarring or thickening
can develop when the remaining muscles work harder to compensate for the damaged heart
(Balady et al, 2007). Always check the dosage and the expiration date on supplements. You
might want to store the supplement in the freezer; you might also want to take the fish-oil
supplement with food.

Mono-unsaturated fats (such as olive oil, avocados, peanuts, and almonds) are also heart-
healthy and should be regularly included in your diet.

The bottom line: Different fats have a different impact on your lipid profile.
You should include a moderate amount of fat in your diet. Because all fats raise HDL

cholesterol, those individuals who are too restrictive in their intake of fat, will often have a low
HDL. More important is to focus on the type of fat that you include. The most effective fat that



you can include to lower your LDL cholesterol is polyunsaturated fat (such as corn oil, safflower
oil, sunflower oil, and soybean oil). It is important to have a balanced diet. This includes having
a variety of foods in moderation.

What Is the Relationship Between Alcohol and My Heart?
You should not start drinking alcohol because you have heard that it is good for your heart!
Although alcohol can raise your HDL and is a source of anti-oxidants, you can get these benefits
without drinking by including heart-healthy fats and fruit (such as apples and the skin of grapes)
in your diet; both come with fiber and anti-oxidants.

You should be mindful that alcohol can raise triglycerides. Alcohol raises your blood pressure.
According to the AHA, alcohol intake can lead to heart failure. It can also interfere with the
effects of your other medications. Excessive intake of alcohol can lead to stroke,
cardiomyopathy, cardiac arrhythmia, and sudden cardiac death. Calories from alcohol—or any
liquids—do not provide the same satisfaction that we get when we eat or chew food. These
calories can be significant. Excess calories, as mentioned, can lead to obesity and to an increased
risk of developing type 2 diabetes. So, before you raise your glass, be aware of the AHA
guidelines for alcohol:

For woman, drink no more than one alcoholic beverage per day.
For men, drink no more than two alcoholic beverages per day.

An alcoholic beverage consists of either 4 ounces of wine, 1.5 ounces of 80-proof spirits or 1
ounce of 100-proof spirits, or 12 ounces of beer.

Do I Need Salt in My Diet?
Yes. Your need for salt fits a U-shaped curve (see Figure 12-8). Too little salt is not healthy (i.e.,
less than one-quarter teaspoon [500 milligrams] of salt per day) and too much salt is not healthy
(above the recommended dietary intakes).

To control blood pressure, and to improve heart health, the AHA and the 2015–2020 Dietary
Guidelines recommend limiting your intake of salt to no more than 2,300 mg per day, and for
those with hypertension, to no more than 1,500 mg/day.
This means the following:

One teaspoon of salt = 2,300 mg sodium; three-quarters teaspoon salt = 1,725 mg sodium
When reading a label, 140 mg or less per serving is low sodium.
Even without a label, you will know that a food is high in sodium by the SCIP
mnemonic:

Smoked: smoked turkey, smoked salmon, smoked almonds
Cured: pickles (except for bread and butter pickles), Asian food (unless
steamed without a sauce), soy sauce, low-sodium soy sauce, green olives
Instant: Instant mashed potato mixes, instant rice mixes (the sodium can often be
found in the flavor packets—boil in bag brown rice is a great choice, whereas pilaf



is high in sodium), instant soup mixes
Processed: “TV” dinners, boil-in-bag meals, and some frozen dinners

More than 75% of the salt that Americans eat comes from either processed, or prepackaged
foods, and restaurants—not from the salt shaker. Reading the label will let you know whether a
food is an appropriate choice for you.

Figure 12-8: The impact of salt and the dash diet on blood pressure (in general, as sodium intake increases, so
does blood pressure). (Source: N Engl J Med. 2001; 344: 3–10)
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Are Carbohydrates Good or Bad for Me?
Carbohydrates are the cheapest source of fuel for our bodies. They are the preferred source of
fuel for all your organs and the only fuel source that your brain will use. So, they are necessary,
but, as we’ve emphasized often in this chapter, the key is to be selective in the type of
carbohydrate that you include in your diet.

Carbohydrates can be divided into two groups: sugars and starches (where the subset of
starches is fiber). Although fiber is your friend, sugar is the limiting partner. As your intake of
sugar increases, so does your weight (Vermunt et al, 2003; Malik et al, 2006; Hu et al, 2010) and
so does your risk for developing diabetes (Hu et al, 2010). Increased intake of sugar is associated
with an increase in cardiovascular disease risk factors as well as an increased risk for
cardiovascular mortality. One study found that people who consume 17% to 21% of their daily
intake from simple sugars increase their risk of dying from heart disease by 38% (Yang et al,
2014).

The AHA recommends that women limit their consumption of added sugar to six teaspoons, or
100 calories per day. Men should limit their intake of added sugar to no more than nine
teaspoons, or 150 calories per day.

What Do I Need to Know About Fiber?
Fiber is your friend. Studies demonstrate that intake of dietary fiber and whole grains is
associated with decreased rates of obesity (Tucker et al, 2009; Van Itallie et al, 1978; Moore et
al, 1998), type 2 diabetes, certain types of cancer (colorectal, small intestine, oral, larynx, larynx,
breast cancer [Weickert et al, 2008; # Facts about Fiber; Soler et al, 2001; Schatzkin et al, 2008;
Park et al, 2009; Nomura et al, 2007]), and cardiovascular disease (Evans et al, 2010). Fiber is
the indigestible portion of food. Consider it as nature’s broom, sweeping through your intestinal
tract, taking with it what it can along its path (including any potential carcinogens) and then
excreting them.

The health benefits of fiber are numerous. There are two kinds of fiber: soluble and insoluble.
Most foods containing fiber consist of approximately one-third soluble and two-thirds insoluble
fiber (Lattimer et al, 2010). Soluble fiber increases bile excretion (Story et al, 1997). The role of
bile is to ferry cholesterol out of the body. Soluble fiber has been shown to reduce serum
cholesterol and LDL cholesterol (Story et al, 1997; Amaral et al, 1992). Fiber is also thought to
help you to feel full, thus potentially limiting your caloric intake. Additionally, the benefits of
fiber might be attributed to the increased short-chain fatty-acid production (inhibiting cholesterol
synthesis) (Story et al, 1997; Amara et al, 1992), its carcinogenic binding effects (Lattimer et al,
2010; Zeng et al, 2014), increased anti-oxidants, and vitamins and minerals.

Dietary fiber has also been shown to decrease levels of CRP, a marker of inflammation and a
consistent risk factor with heart disease (Post et al, 2012). To have an adequate intake of fiber
(the recommended intake is 25–35 grams of fiber each day), include three-plus servings of fruit
and two-plus servings of vegetables each day. You should “eat the rainbow,” as varying the color
of your fruit and vegetables will ensure that you are including different anti-oxidants.

When reading a label, 5 grams of fiber in a serving is considered to be high fiber (see Figure
12-9).



Figure 12-9: Food label dietary fiber amounts.
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When adding fiber to your diet, do so gradually because you will need to develop a tolerance
for it. Make sure that you have an adequate intake of water because you want to flush the fiber
out. If you do not, it will act like a sponge, and can make you feel bloated and very
uncomfortable.

Here are some of the characteristics of soluble fiber:

When eaten regularly as part of a diet low in saturated fats and trans fats, soluble fiber
has been associated with increased diet quality and decreased risk of cardiovascular
disease.
Oats have a greater proportion of soluble fiber than any other grain.

And here are some things to know about insoluble fiber:

Insoluble fiber has been associated with decreased cardiovascular risk and slower
progression of cardiovascular disease in high-risk individuals.
Wheat, rye, rice, and most other grains are primarily composed of insoluble fiber.

Whole Grains
The AHA recommends that at least half of your grains are whole grains.

When you eat a whole grain (see Figure 12-10), which consists of the whole kernel, the bran,
the endosperm, and the germ (each part contributing different nutrients), you get vitamins,
minerals, phytonutrients, and anti-oxidants that are protective for your heart’s health. Whole

http://www.heart.org/HEARTORG/HealthyLiving/HealthyEating/Nutrition/Saturated-Fats_UCM_301110_Article.jsp
http://www.heart.org/HEARTORG/HealthyLiving/HealthyEating/Nutrition/Trans-Fats_UCM_301120_Article.jsp


grains can also be a source of fiber in your diet. Because different grains provide different
nutrients you should include a variety of grains in your diet.

Figure 12-10: Schematic of whole grains.
.

You should not rely on the color of the food to determine whether the food is a source of
whole grain or whether it is high in fiber. The color can be due to the inclusion of molasses or
some other ingredient, not necessarily because it is a source of whole grain. The only way that
you will know whether what you are eating is a source of whole grain is to check the ingredient
list on the nutrition panel. Look for the word “whole” to be listed first on the ingredient list. If,
for example, the label on a loaf of bread says that it’s made from wheat flour, you want it to read
whole wheat flour.

Ingredients on an ingredient list are listed in the amount present. The item listed first is in the
greatest amount, and from there the listing is in descending order. If the word “whole” is not
listed first, you might be eating a lot of white flour or sugar with only a dusting of whole grain.
Organic has no relevance here, nor does stone ground, nor enriched.

Lastly, there are several foods that do not contain the word “whole” yet are whole grains. They
include oatmeal, brown rice, popcorn, quinoa, and all the ancient grains.

Refined grains have been milled (ground into flour or meal) which results in the bran and germ
being removed. This gives grains a finer texture and improves their shelf life. This also means
that instead of getting a food that is rich in nutrients, you are now eating something that has
undergone a process that removes important nutrients (such as B-vitamins, iron, and dietary
fiber). Some examples of refined grains are wheat flour, enriched bread, and white rice.

Most refined grains are enriched, which means that some of the B vitamins and iron are added



back after processing. Fiber, however, is not added back to enriched grains. Some examples of
enriched grains are wheat flour, enriched bread, and white rice.

How Can I Alter My Lipid Profile?
Refined carbohydrates (e.g., white bread, white pasta, white rice, as well as foods that contain
added sugar, including honey, maple syrup, molasses, and corn syrup) raise triglycerides, a kind
of fat that contributes to plaque. Alcohol also raises triglycerides; therefore, you should limit
your intake of both. When selecting carbohydrates, include sources that are high in fiber and or
are good sources of whole grain.

Follow a diet that is rich in fruit, vegetables, whole grains, low-fat or fat-free dairy products,
poultry, fish, legumes (beans), vegetable oils, and nuts. Limit your intake of sweets, sugar-
sweetened beverages, and processed meats. Include foods in amounts that achieve and maintain a
healthy body weight. Vary your intake of oils and nuts to get the maximum benefit. Include fish
at least twice a week. Above all else, enjoy your food.

Be sure to pair your healthy eating habits with equally beneficial lifestyle habits. Try to
exercise regularly to help keep your weight in a healthy range. With these lifestyle changes, you
can feel better, have more energy, and take comfort in knowing that you are reducing your risk
of heart disease.

Why Is Management of Psychosocial Factors Part of
Cardiac Rehabilitation?
One of the most important aspects of cardiac rehabilitation for many individuals is the emphasis
on management of psychosocial stressors. In addition to their contribution to the development of
heart disease, stress, depression, and anxiety, when present after the diagnosis of coronary artery
disease or heart attack, psychosocial stressors can increase the risk of subsequent events.
Depression is commonly present after a heart attack (it can be present in almost one-third of
patients after a heart attack); if unrecognized and untreated, it can increase your risk of another
heart attack and death from heart disease. Untreated depression after a heart attack is also
associated with an increased risk of death. Anxiety after a heart attack is also associated with an
increased likelihood of cardiac complications. (Alcántara et al, 2015; Huffman et al, 2008;
Smolderen et al, 2017; Yeh et al, 2011) Psychosocial factors often cluster together and, when
present, can lead to increased heart complications and poor health choices (including inactivity,
excessive alcohol intake), poor sleep and diet, elevated blood pressure, and elevated heart rate.
Although it is not the primary role of cardiac rehabilitation to treat psychiatric conditions, in
many programs a psychiatrist is included as part of the team to help identify patients who might
benefit from more intensive counseling or medical therapy.

What Types of Approaches to Management of Psychosocial Stressors
Might Be Included in Cardiac Rehabilitation?
Mind–body approaches (including tai chi, yoga, mindfulness-based therapies, the Relaxation
Response, and meditation (Kolman et al, 2011; Nery et al, 2015; Schneider et al, 2012; Chang et
al, 2010; Rozanski, 2014) have been proven to be effective in managing stress and improving
quality of life in patients at risk for, or who have, heart disease. Many cardiac rehabilitation
programs offer introductions to these practices. These practices are associated with many health



benefits (including reduced fatigue, depression, and anxiety), and improvements in sleep, blood
pressure, cholesterol numbers, and blood glucose levels, as well as fewer symptoms of heart
disease. Many patients choose to incorporate these mindfulness-based approaches into their daily
life following completion of cardiac rehabilitation. As demonstrated in Figure 12-11
(Mozaffarian et al, 2006), the lifestyle changes you make because of the comprehensive
behavioral health approach taken during cardiac rehabilitation should continue following its
completion. You should be sure to speak to your cardiac rehabilitation team about resources
available in your community to help you manage these factors over the long term, following
completion of cardiac rehabilitation.

Figure 12-11: Factors relevant to behavioral cardiology.
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Introduction
Chest pain is a common symptom among patients with heart disease. Although closely linked to
cardiac problems, it can also be a manifestation of noncardiac disease. Different types of chest
pain can result from different underlying causes. The effective treatment of chest pain requires a
comprehensive approach centered on the underlying cause.

Is Chest Pain Common with Cardiac Problems?
Chest pain is a symptom shared by a wide spectrum of cardiac problems ranging from benign,
self-limiting conditions such as inflammation of the heart lining (pericarditis) to a life-
threatening blockage of one of the coronary arteries (myocardial infarction). Despite its
association with cardiac conditions, chest pain can also be a symptom of noncardiac problems,
involving structures close to the heart (such as the lungs, esophagus, stomach, and muscles of the
chest wall). Most important, the majority of patients who live with cardiac problems do not
routinely experience chest pain; however, chest pain can be a warning sign that the heart is under
a new form of stress. Unfortunately, chest pain is not unique to a single cardiac condition and
can manifest in many ways. Chest pain is universally recognized as the cardinal sign of a heart



attack that classically manifests as a persistent discomfort in the middle of the chest, often
associated with pain or discomfort in the neck, jaw, or arms, as well as shortness of breath,
dizziness, palpitations, and nausea. However, symptoms can vary, particularly between men and
women. Thus, any new symptom that raises the concern of a heart attack should always prompt
immediate emergency medical care.

More common, chest pain can be a sign of coronary artery disease due to progressive
narrowings or blockages in the coronary arteries. Unlike pain caused by a heart attack, chest pain
caused by coronary artery disease can be similar in nature but typically occurs with exertion and
is relieved by rest. Other cardiac conditions, including abnormal heart rhythms (arrhythmias),
dysfunctional heart valves, and failure of the heart to pump effectively (heart failure) are less
commonly associated with chest pain and more often present with other symptoms, including
palpitations, shortness of breath, weight gain, and fatigue.

What Types of Chest Pain Are There?
Chest pain can be caused by several different conditions, and the experience of chest pain can
also vary from one individual to the next. Chest pain resulting from coronary artery disease is
commonly referred to as angina and manifests as a discomfort, pressure, tightness, dullness, or
ache in the middle of the chest that occurs with physical activity or emotional stress. This type of
chest pain is characteristic of “stable” angina because its onset and offset occur with predictable
degrees of exertion. Stable angina is quickly relieved by rest or by the use of nitroglycerin, a
medication that can help to quickly increase the diameter of the coronary arteries to improve
blood flow. The presence of stable angina merits evaluation and periodic monitoring by a health-
care professional to assess for any changes in the frequency, severity, or duration of symptoms
over time. This is in contrast to “unstable” angina, which can have a similar quality of
symptoms but can occur suddenly, at rest, and persist despite rest or nitroglycerin use. Unstable
angina can represent the first sign of a heart attack, a complete blockage in one of the coronary
arteries, or a vulnerable area in one of the coronary arteries that is at high risk of causing an
impending heart attack. Because clinical symptoms are sometimes insufficient to differentiate
between the causes of unstable angina, any chest pain that does not resolve spontaneously or
with sublingual nitroglycerin or lasts longer than 30 minutes requires immediate medical
attention. The presence of persistent chest pain accompanied by more serious symptoms
(including shortness of breath, nausea and/or vomiting, dizziness, and syncope [passing out])
further supports the need for immediate medical attention because these symptoms could
represent signs of a more severe heart attack or a complication from a heart attack, such as an
arrhythmia or heart failure (see Figure 13-1).



Figure 13-1: Plaque formation as a cause of a heart attack.
.

What Causes Chest Pain?
Chest pain is generally the result of a heart muscle deprived of appropriate oxygen and nutrients
due to an imbalance between the blood flow the muscle requires and the amount of blood
delivered to it. The most common cause of this mismatch are narrowings in one or more of the
major coronary arteries caused by a buildup of plaque and calcification known as atherosclerosis
or coronary artery disease. Similar to a model of plumbing pipes, narrowings or blockages in the
major coronary arteries can impede the flow of blood through the coronary artery or “pipe,”
analogous to clogged pipes. At rest or under normal conditions, small narrowings are of no
consequence and do not affect the flow of blood to the heart muscle. With added stress on the
heart (e.g., exertion, emotional stress) the heart muscle requires increasing amounts of blood,
oxygen, and nutrients to function efficiently. In the presence of significant narrowings, the flow
of blood is partially obstructed, leading to an inadequate supply of blood necessary to meet the
higher demands of the heart. This manifests as symptoms of stable angina due to a “hungry”
heart muscle deprived of a sufficient blood supply. Over time, narrowings in the coronary
arteries are more likely to become worse and to rupture, which can lead to symptoms of unstable
angina. Similar to a pimple under the skin that is rich in inflammatory cells and debris and is
susceptible to “popping,” highly vulnerable cholesterol-rich plaques can develop under the
coronary artery wall. Unstable angina can result from a sudden rupture of a high-risk plaque in a
coronary artery resulting in leaking of highly inflammatory contents into the blood and triggering
the development of a blood clot that can completely block the coronary artery, causing a heart
attack. Therefore, both the progressive growth of calcified plaques as well as inflammatory
plaques susceptible to rupture can lead to different types of chest pain or angina (Table 13-1).

Other cardiac problems that can manifest with chest pain include dysfunctional heart valves
and abnormal rhythms of the heart. Heart valves that are tight (stenotic) obstruct the forward
flow of blood though the heart, whereas valves that are leaky (regurgitant) force the heart to



work more strenuously in order to move blood forward to the rest of the body. Both result in a
“strain” on the heart that can result in chest discomfort that can occur both in the presence or
absence of concomitant coronary artery disease. In the same manner, abnormal heart rhythms, or
arrhythmias, that cause the heart to beat slowly (bradyarrhythmia) or rapidly (tachyarrhythmia)
can also manifest as chest discomfort or awareness of an abnormal heart beat. Although chest
pain is commonly the result of cardiac problems involving insufficient blood flow to the heart
muscle, inflammation of the heart lining (pericarditis) and a tear of the aorta (aortic dissection)
can also lead to similar symptoms. Pericarditis typically results in constant chest pain that is
worse with deep breathing and can be associated with viral and inflammatory conditions that can
affect the heart. Aortic dissection tends to cause sudden, severe chest discomfort that can
manifest as back pain with pain coursing down the path of the aorta from the chest into the
abdomen. Noncardiac causes of chest pain include inflammation of the esophagus (esophagitis)
or stomach (gastritis), infection (pneumonia) or a blood clot in the lungs (pulmonary embolus),
and inflammation of the muscles of the chest wall. Because chest pain is not specific to an
underlying cause, all new symptoms of chest pain should be evaluated by a health-care
professional.

Table 13-1: Non-cardiac Causes of Chest Pain
Acid reflux Heartburn

Blood clot in the lungs Pulmonary embolism

Infection Pneumonia

Inflammation of the esophagus Esophagitis

Inflammation of the lining of the lungs Pleurisy

Inflammation of the muscles of the chest wall Costochondritis

Inflammation of the stomach Gastritis

Anxiety Panic attacks/disorder
.

Can My Pain Be Managed Effectively?
The management of chest pain depends on the underlying cause of the pain. Acute cardiac
problems, including myocardial infarction and unstable angina, require emergency coronary
angiography (catheter-guided visualization of the coronary arteries) to evaluate for a blockage in
one of the coronary arteries in addition to medical therapy to prevent or dissolve blood clots that
are “clogging the pipes.” In contrast, stable angina can be managed effectively with a
combination of medical therapies to both prevent angina and to decrease the risk of progression
of coronary artery disease, with consideration for more invasive procedures only if symptoms
persist or increase in frequency, duration, or severity over time. Cholesterol-lowering
medications (statins) can be used to slow the progression of coronary artery disease, and aspirin
is a mainstay of therapy to prevent the formation of blood clots and reduce the risk of a heart
attack. However, for patients who continue to suffer from angina despite maximal medical
therapy, other interventions including coronary angiography and stenting can be considered to
“open up” significant narrowings in the coronary arteries. There are several effective surgical or
catheter-based treatments for the management of chest pain caused by other cardiac problems,
including aortic syndromes and dysfunctional valves. Severe tears of the aorta (aortic dissection)
typically require urgent surgical repair in addition to blood pressure management to decrease the
stress on the walls of the injured aorta. Similarly, patients with chest pain from damaged heart



valves that are stenotic or regurgitant are often considered for valve repair or replacement to help
decrease the work required by the heart to pump efficiently.

Which Types of Medications Are Used to Treat Chest Pain?
There are several types of medications that are effective for the treatment of both acute and
chronic chest pain (Table 13-2).

Table 13-2: Medications Used for Treatment of Chest Pain
Medication Mechanism of Action

Acute chest pain

Nitroglycerin
Immediate, fast-acting relief
Dilates coronary arteries to maximize blood flow

Aspirin
Prevents blood-clot formation

Chronic chest pain

Beta-blocker
Reduces heart rate
Decreases demand on heart

Calcium channel-blocker
Reduces heart rate
Dilates peripheral blood vessels

Nitrates
Long-acting form of nitroglycerin
Dilates coronary arteries to maximize blood flow

Angiotensin converting enzyme inhibitors
Reduces blood pressure
Decreases demand on heart

Prevention

Aspirin
Prevents blood clot formation
Reduces risk of future heart attacks

Cholesterol-lowering medications
Slow progression of coronary plaque
Reduces risk of future heart attacks

.

Most medications used to treat chest pain act by decreasing the demands on the heart while
allowing it to pump efficiently, even under stressful conditions. For the treatment of acute chest
pain, a quick-acting nitroglycerin tab can be dissolved under the tongue for immediate relief of
chest discomfort. This is a fast, effective treatment for stable angina caused by narrowings in the
coronary arteries. However, if the chest pain persists after up to three doses of nitroglycerin
spaced 5 minutes apart and/or rest, immediate medical attention is recommended because these



symptoms could signal a more unstable chest pain syndrome or a heart attack. For chronic stable
angina, beta-blockers are frequently used to decrease the heart rate, the strength of cardiac
contractions, and the total demand on the heart. Similarly, calcium channel-blockers have the
same effects with the additional benefit of dilating the peripheral blood vessels leading to a
decrease in the pressure the heart pumps against (blood pressure) and a decrease in total oxygen
demand of the heart.

Medications frequently used to treat high blood pressure, such as angiotensin converting
enzyme (ACE) inhibitors, are also used to reduce the pressure the heart pumps against by “off-
loading” the work performed by the heart. Long-acting nitrates are also important in the
treatment of chest pain and work by dilating the coronary arteries to allow for maximal blood
flow to the heart muscle despite the existence of narrowings or blockages. In addition to
medications that directly reduce the work of the heart, there are medications used to stabilize
atherosclerosis and reduce the risk of future heart attacks. Aspirin works to reduce inflammation
and decrease the formation of blood clots at the site of susceptible plaques. Statins, the most
common type of cholesterol-lowering medication, works by reducing the cholesterol in the lipid-
rich vulnerable plaques in addition to reducing harmful inflammation in the coronary arteries.
Treatment with statins serves to slow the progression of atherosclerotic plaques and calcification.

Should I Consider Using Nontraditional Treatments for
My Chest Pain?
The effective treatment of chest pain is dependent on multiple contributing factors, including
general physical and mental health and wellness. As a result, the majority of patients who suffer
from chest pain benefit from a multifaceted approach to achieve the most effective control of
their symptoms. In addition to traditional medical therapy, adjunctive (or add-on) treatments
include positive lifestyle changes in dietary habits, exercise levels, weight management, stress
reduction, and smoking cessation that are essential to the comprehensive management of chest
pain. Cardiac rehabilitation has a special role in providing tailored education, supervision, and
guidance surrounding these influential lifestyle factors and is highly recommended for all
patients with chest pain. In terms of nontraditional treatments, there are a variety of dietary and
herbal supplements (e.g., soy, garlic, ginseng) that are marketed as beneficial for cardiovascular
health; however, there has been no strong scientific evidence to date supporting their ability to
enhance cardiovascular health. Most important, these supplements are not approved, monitored,
or regulated by the US Food and Drug Administration (FDA), raising concerns regarding their
safety profile and their interactions with other medications. It is very important to discuss all of
your medications (including nontraditional therapies) with your cardiologist given the potential
for side effects and harmful drug–drug interactions when used alone or together with traditional
therapies.

Do I Need to Go to the Emergency Department Each Time I
Experience Chest Pain?
Chest pain is one of the most common causes of visits to the emergency room (ER) in hospitals
across the United States. It is essential to be able to recognize and appropriately seek help for
symptoms that require immediate medical attention. Any chest pain that is new, unexpected, or
persists for more than 30 minutes should lead to prompt activation of the emergency medical



response system (i.e., by calling 9-1-1 in the United States) for urgent transportation to the
closest ER. Given the importance of early initiation of medical therapy and interventions, driving
by a patient or family member is highly discouraged and you should avoid it in these high-risk
situations. However, all types of chest pain do not necessitate urgent medical attention. Most
often chest pain is noncardiac in origin and is most commonly related to pain from sore muscles
or irritation of the gastrointestinal system. Chest pain related to skeletal muscle strain is often
worsened with specific physical movements and associated with tenderness or worsening pain
when the painful area is pressed and is relieved with limitation of physical activity and pain
relievers. Heartburn and other gastrointestinal conditions can similarly cause chest pain that is
associated with a burning quality in the middle of the chest, often related to eating. If you have
experienced chest pain related to a cardiac condition in the past, repeated episodes of cardiac
chest pain will often have strikingly similar symptoms, although perhaps with varying degrees of
intensity. This can be helpful in distinguishing your “heart pain” from other noncardiac causes of
chest pain and help you in deciding when it is most appropriate to seek emergency medical care.
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What Is Cardiopulmonary Resuscitation and How Does It Work?
Cardiopulmonary resuscitation (CPR) is a potentially life-saving technique to be used in
emergencies in which someone’s heart stops beating effectively. This type of emergency is also
known as a cardiac arrest. There are many causes of cardiac arrest, including a heart attack, a
disturbance in the heart rhythm (with either a very fast or a very slow heart rate), a severe
allergic reaction, drug toxicity (either from use of prescription medications, or recreational
drugs, such as in an overdose), blood loss due to injury, a major blood clot in the lungs, or
oxygen deprivation. Every cell in the body requires a steady supply of oxygen and other nutrients
to survive. These nutrients circulate throughout the body in blood. The heart pumps blood
continuously, thereby delivering oxygen and nutrients to each organ and simultaneously
removing waste products. If a cardiac arrest occurs, the heart will stop pumping blood
completely. Within a few minutes, breathing will also stop. Without oxygen, the cells in the body
will begin to die. Brain cells are particularly sensitive to an inadequate oxygen supply. After only
4 minutes without oxygen, brain cells begin to die rapidly. This leads to brain damage and, if not
corrected, death (http://www.whatiscpr.info; Field et al, 2010).

The purpose of CPR is to continue pumping oxygenated blood to the vital organs of the body

http://www.whatiscpr.info


—including the brain, lungs, kidneys, and heart—after a cardiac arrest. CPR works by
compressing the chest wall, which forces blood out of the heart and toward the vital organs. CPR
thus typically does not restart the heart on its own, but it can keep someone alive until definitive
treatment can be obtained. CPR can double or triple the chances of survival of someone with a
cardiac arrest compared to not receiving CPR.

More than 70% of cardiac arrests occur outside of the hospital setting (e.g., at home).
Therefore, people in cardiac arrest will likely be found by someone they know. In the past, CPR
used to be taught with chest compressions and rescue breathing, but there is evidence that at
least initially after a cardiac arrest, chest compressions alone (or “hands-only CPR” [Figure 14-
1]) is just as effective as chest compressions with rescue breathing. In addition to chest
compressions, CPR frequently includes the use of an automated external defibrillator (AED).
This machine delivers an electric shock to the heart to restart it, though not all types of cardiac
arrest are able to be successfully treated with an AED.

The American Red Cross recommends administering hands-only CPR to any adult or teen
found unresponsive and without a pulse. The steps are straightforward and easy to remember
with practice:
Before Beginning CPR:

1. Check the scene to ensure that it is safe. If someone has fallen to the ground or sustained
a trauma, be careful not to move them more than is necessary because this can jeopardize
further damage to the neck or spine, if an injury has occurred.

2. Shake the person on the shoulder and ask loudly “Are you okay?” Look for signs of
normal breathing.

3. If there is no response and no normal breathing, call 9-1-1 (or ask a bystander to call if
others are present) to activate emergency medical services (EMS).

4. Begin chest compressions if the person is unresponsive, as shown in Figure 14-1.

 
Figure 14-1: How to perform hands-only CPR.

.



5. Kneel beside the unresponsive person (Figure 14-1A)
6. Place the heel of one hand (your dominant hand) over the center of the person’s chest

(over the breastbone [sternum]) (Figure 14-1B)
7. Place the heel of your other hand on top of the first hand and lace your fingers together
8. Position yourself so that your shoulders are directly over your hands, keeping your arms

straight with your elbows locked
9. Push down hard and fast onto the person’s chest, using your body weight to help you

administer chest compressions. Compressions should be at least 2 inches deep and given
at a rate of 100 to 120 per minute. The tempo of the chorus to the song Stayin’ Alive by
the Bee Gees is about this fast, and this can be a helpful guide to remember the pace you
need to keep.

10. Do not stop. Continue hands-only CPR at this rate until one of the following occurs:

a. The affected person shows clear signs of life (breathing, speaking, moving)
b. A trained professional such as an emergency medical technician (EMT) arrives and

takes over
c. An AED becomes available; the AED will give verbal commands after it is started,

including telling you to apply pads to the patient and then whether to administer an
electrical shock. Because the AED delivers electrical charges, you cannot use it if there
is water (e.g., puddles) around the unresponsive person (as electrocution could occur);
the unresponsive person must be moved to a dry area and their chest dried off.

d. You become exhausted and can no longer continue chest compressions
e. The scene becomes unsafe (e.g., there is a fire, electrical hazards are evident)

For more information or to watch a video on this technique, visit http://www.redcross.org.

What Is Electrical Cardioversion?
Electrical cardioversion is a procedure that delivers an electric shock to the heart to convert an
abnormal rhythm, called an “arrhythmia,” back to a normal rhythm. A healthy heart beat begins
with an electrical signal that originates from the sinoatrial node in the right upper chamber (right
atrium) of the heart and then travels through the atrioventricular node to the lower chambers of
the heart (ventricles). This consistent, rhythmic impulse triggers the upper and lower chambers
of the heart to beat in a perfectly coordinated fashion so as to continuously and efficiently pump
blood throughout the body. When someone develops an arrhythmia, the electrical signal in the
heart can become very fast, chaotic, and disorganized; on the other hand, some arrhythmias
involve a heart rate that is too slow to maintain normal blood flow.

Certain arrhythmias can be asymptomatic, but they can also result in a dangerously fast heart
rate or cause an electrical abnormality so severe that a cardiac arrest occurs. By delivering a
shock to the heart, electrical cardioversion attempts to disrupt the abnormal rhythm, allowing the
heart’s native electrical system to regain control (Heart Rhythm Society). Electrical
cardioversion can be used to treat several kinds of arrhythmias, including atrial fibrillation,
atrial flutter, ventricular tachycardia (VT), and ventricular fibrillation (VF; technically, the term

http://www.redcross.org


would be “defibrillation” when giving a shock to a very fast and very chaotic arrhythmia like
ventricular fibrillation).

Figure 14-2: Cardioversion.
.

For non-emergency conditions such as stable atrial fibrillation, electrical cardioversion (Figure
14-2) can be performed in a controlled setting, like an outpatient clinic or a hospital. Patients in
these cases are pre-treated with medications so that they are sleepy and do not feel pain during
the cardioversion. Throughout the procedure, heart rhythm, oxygen level, and blood pressure are
closely monitored.

Electrical cardioversion might also need to be delivered emergently to individuals with
dangerous and unstable heart rhythms, including ventricular tachycardia or ventricular
fibrillation. This often occurs in the setting of a cardiac arrest. In emergency situations like this,
the American Heart Association (AHA) recommends pausing briefly every two minutes during
CPR and chest compressions so that the AED can analyze the arrhythmia and decide whether the
unresponsive person has a “shockable” rhythm, such as ventricular tachycardia or ventricular
fibrillation; if so, the AED will announce this and then automatically give the shock. In
emergency situations like this, there is no need to sedate the person prior to cardioversion,
because the goal is to act as fast as possible to try to save a life (such medications are also
probably not available and, in addition, it is very unlikely that the unresponsive person will be
able to remember the events or feel pain, or that their blood pressure will be able to tolerate a
sedating medication).

Figure 14-2 shows the positions where pads would be placed on the unresponsive person: one
pad is on the right chest above the nipple; the other is below the nipple and on the left side of the
ribcage. The AED will give the rescuer verbal commands to place the pads in the appropriate



locations.

Who Teaches CPR?
The AHA gathers multiple experts every few years and creates international guidelines for CPR
and for more advanced life support. Different levels of CPR are taught, from hands-only CPR all
the way to “advanced cardiac life support” and “advanced trauma life support,” which use
specialized medications and emergency procedures.

Many organizations around the world offer CPR courses that involve online modules, in-
person training, and additional supervised practice instruction at their facilities. In the United
States, the AHA and the American Red Cross provide the widest variety of accessible,
affordable, and guidelines-based CPR courses. The certified CPR professionals who teach these
courses have been trained in First Aid, CPR, and AED administration and instruction according
to the latest AHA guidelines; such course instructors will often be physicians (cardiologists,
intensive-care physicians, or emergency physicians), nurses, and EMTs, but can also be non-
medical people who have had extensive training. The AHA and American Red Cross offer
courses for instructors so that they can run CPR and AED courses.

How Can I Learn to Perform CPR?
Several different CPR training courses are available through the AHA, American Red Cross, and
similar organizations throughout the United States. Depending on your needs, you can choose a
course taught with online modules only, a blended course with both online and in-person
modules, or a course that is taught exclusively in the classroom. Online courses are an excellent
way to become familiar with recognizing emergencies like cardiac arrest and learning the steps
to perform CPR correctly. It is important to remember, however, that in-person training is
required to obtain a CPR certification card; for example, for a job requirement.

Examples of CPR training offered by the AHA include the Family & Friends® CPR course, the
Heartsaver® CPR course, and several advanced courses available for healthcare professionals.
The Family & Friends course is appropriate for individuals who want to become proficient in
adult hands-only CPR, adult CPR with rescue breaths, child CPR with rescue breaths, adult and
child AED use, infant CPR, and managing airway obstruction, but who do not need a CPR
completion card for a job. This course is available in a classroom-based format. Heartsaver
courses are designed to teach First Aid, adult and pediatric CPR, and AED administration skills
to individuals with little or no medical background who require a CPR completion card for their
job. These courses are available in both blended and in-classroom formats. The AHA also offers
CPR Anytime®, a portable kit that contains a mannequin and instruction on basic adult and child
CPR techniques that you can practice from your home.

More information regarding course options is available through the AHA website
(www.cpr.heart.org) and the American Red Cross website (www.redcross.org/take-a-class/cpr).
Some airport kiosks, sponsored by the AHA, also offer brief CPR training experiences
(http://cpr.heart.org/AHAECC/CPRAndECC/Programs/HandsOnlyCPR/UCM_491195_Hands-
Only-CPR-Training-Kiosks.jsp). Many communities offer continuing education and adult
education courses on CPR, as well.

How Effective Is CPR When It Is Performed Outside of the
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Hospital or Inside the Hospital?
Rates of survival after cardiac arrest are unfortunately low. Recent data suggests, however, that
trends in survival after cardiac arrest are improving regardless of whether the event occurs
outside of the hospital or inside of the hospital. A 2014 study published in the journal
Circulation found that among more than 70,000 patients in the United States who experienced an
out-of-hospital cardiac arrest between 2005 and 2012, survival to hospital admission increased
from 14.3% to 20.8%. Survival to eventual hospital discharge in this group improved from 5.7%
to 9.8% over the same period (Chan et al, 2014).

Similarly, a 2012 study published in the New England Journal of Medicine found that out of
84,625 patients in the United States who experienced a cardiac arrest in the hospital between
2000 and 2009, rates of survival to hospital discharge improved from 13.7% in 2000 to 22.3% in
2009. During this period, rates of clinically significant neurologic disability after cardiac arrest
decreased from 32.9% in 2000 to 28.1% in 2009 (Girotra et al, 2012).

Both of these studies also found that survival from a cardiac arrest is higher if the patient’s
rhythm was shockable rather than non-shockable (Figure 14-3). This difference has to do with
the underlying cause of the cardiac arrest, because it might be more likely there are treatable
heart conditions, such as heart attack, underlying a cardiac arrest with a shockable rhythm.
Unfortunately, cardiac arrest with a non-shockable rhythm is about four times as common as
with VT/VF, which is why the overall survival for cardiac arrest more closely approximates the
rates of survival from cardiac arrest with non-shockable rhythm.



Figure 14-3: Approximate unadjusted rates of survival-to-hospital discharge after cardiac arrest, based on type
and location of cardiac arrest.

.

Figure 14-3 depicts overall differences in survival for cardiac arrests from about 2009 to 2012,
based on whether the cardiac arrest occurred in-hospital or out-of-hospital. Figure 14-3 also
shows the differences in survival between cardiac arrests occurring with a non-shockable
rhythm, as contrasted to those cardiac arrests with VT or VF, which can be treated with a shock.
For every type of cardiac arrest, survival is higher for patients in-hospital compared to out-of-
hospital; this is because there would be immediate trained medical attention available for a
cardiac arrest occurring in-hospital, though this might not be the case for out-of-hospital arrests.
Survival is also higher for VT and VF cardiac arrests than for arrests with non-shockable
rhythms; part of this difference is explained by the underlying cause of the cardiac arrest.
Cardiac arrest with a non-shockable rhythm is about four times as common as with VT/VF,
which is why the survival for cardiac arrest overall more closely approximates rates for the non-
shockable rhythms (adapted from data in: Chan et al. Circulation 2014 and Girotra et al, New
England Journal of Medicine, 2012).

Several variables have contributed to improved survival trends following both out-of-hospital
and in-hospital cardiac arrest, including better acute resuscitation technique and post-arrest care.
The importance of high-quality CPR remains paramount. Multiple studies have demonstrated
that early, effective CPR is associated with a greater likelihood of survival after a cardiac arrest.
A 2015 Swedish study published in the New England Journal of Medicine found that of 30,381



cases of out-of-hospital cardiac arrest that occurred in Sweden between 1990 and 2011, those
who received CPR from a bystander, prior to EMS arrival, were more than twice as likely to
survive as those who did not (Hasselqvist-Ax et al, 2015). This finding is supported by data
published in the AHA 2015 Heart Disease and Stroke Statistics update, which demonstrated a
correlation between early, high-quality CPR and survival after cardiac arrest (Mozaffarian et al,
2015).

Should I Get an AED for My Home?
Several studies have demonstrated a modest survival benefit associated with the use of AEDs by
bystanders as part of CPR following witnessed cardiac arrest in public settings (Page et al, 2000;
Valenzuela et al, 2000; Caffrey et al, 2002). The vast majority of cardiac arrest cases, however,
occur at home. Until recently, it was unclear whether patients at increased risk of sudden cardiac
death would benefit from having a defibrillator in their homes. A 2008 study published in the
New England Journal of Medicine explored whether patients with a previous heart attack who
were thought to be at increased risk of sudden cardiac death would benefit from keeping an AED
at home (Bardy et al, 2008).

It is worth noting that patients who have had a heart attack and have depressed cardiac
function may undergo placement of an implantable defibrillator, which is a metallic device with
an internal battery that is surgically placed in the chest near the heart, and is connected to the
heart via wires placed in the blood vessels. If you have had a heart attack and have depressed
cardiac function, you should discuss with your cardiologist whether you are a candidate for an
implantable defibrillator.

However, in the 2008 New England Journal of Medicine study, all 7,000 patients were not
considered candidates for the implantable defibrillator, and so the study was about AEDs in the
patient’s home. These patients were followed for more than three years after having had a major
heart attack; among these, 450 died during the follow-up period. There was no difference in
survival among those whose families were trained in the use of an at-home AED as compared to
those who were trained in the usual response to such emergencies (calling EMS and performing
CPR). Notably, only 36% of those who died were thought to have had sudden cardiac arrest due
to an arrhythmia that could have been treated with a defibrillator (Bardy et al, 2008). Although
this is a relatively small study, it does suggest that the benefit from maintaining a defibrillator at
home—even for individuals thought to be at increased risk of cardiac arrest—may be limited.
There are several potential explanations for this, including decreased risk of arrhythmic sudden
death after heart attack, even for individuals treated with the proper heart-protective medications.
It also underscores the effectiveness and importance of early, high-quality, CPR.

The decision to keep an AED at home is ultimately a personal choice, and those who feel
strongly about keeping one in case of life-threatening emergencies may feel free to do so. Yet, at
more than $2,000 per device, the expense can be a significant one for many patients. Moreover,
the existing data suggests that CPR training for caregivers of those at increased risk of sudden
cardiac death is just as effective and is available at a fraction of the cost.

Should I Have CPR?
Since its inception in the 1960s, the use of CPR has become widespread in United States health-
care settings. Cardiopulmonary resuscitation is now offered as the default standard of care to all



patients who suffer a cardiac arrest in a medical setting, unless an individual has explicitly stated
preferences to avoid it. As this chapter has attempted to illustrate, the proper use of early and
effective CPR can improve survival following cardiac arrest. This is particularly true for
individuals who are young and otherwise relatively healthy, which is the patient population for
whom CPR was originally designed.

Despite improved survival rates with better CPR technique and post-arrest care in recent years,
overall survival following cardiac arrest remains poor (Figure 14-3). Chances of recovery from
cardiac arrest—or chances of good outcome after CPR—worsen as a patient’s age increases and
the degree of chronic medical illness increases. Individuals older than the age of 80 or with other
chronic conditions (including cancer, heart failure, kidney disease, lung disease, or dementia)
generally have a less than 10% chance of surviving a cardiac arrest, even with excellent and
timely resuscitation efforts. Those who do survive often suffer serious complications of
resuscitation, such as broken ribs, severe brain damage, or prolonged time in the intensive-care
unit. For these reasons, some patients with advanced underlying chronic medical conditions
might feel that undergoing CPR is akin to “prolonging the inevitable,” because it does nothing to
treat their underlying medical illnesses and might even increase suffering and risk of death
during a prolonged hospital stay (Blinderman et al, 2012).

Ultimately, the decision to opt for or against CPR in the setting of cardiac arrest is a deeply
personal one. Some individuals feel that regardless of the limits imposed by their medical illness,
they want to do “everything they can” to live. If this is the feeling, then choosing to have CPR
might be appropriate. Others might prefer to focus on maximizing the quality of life and
minimizing suffering during the time that they have left, recognizing that if CPR becomes
required, CPR itself will not treat the underlying disease condition. In that case, choosing to
avoid CPR by opting to have a “Do Not Resuscitate” order in place might be the preferred
option; you should check your individual state’s guidelines and laws, as procedures can vary
from state to state for documenting this wish (DeMartino et al, 2017).

Any of these decisions take time and personal reflection, and you should make them with
attentiveness to your personal goals and values because they pertain to your health and your
medical care. Regardless of the decision you make, it is important to discuss your wishes with
your doctor and with your family members before an emergency arises. Not only can this help
you explore your preferences for life support, it can also enable your loved ones to speak
confidently on your behalf in the event of an unexpected medical emergency.
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Introduction
Heart disease has a profoundly personal and lasting impact. It is felt by you and by your family,
friends, colleagues, coworkers, and even their acquaintances. The burden of heart disease is well
recognized and it can be seen in both intrapsychic and interpersonal aspects of life. Typical
tangible lifestyle changes that flow from being diagnosed with heart disease include restricted
diets, increased physical activity, new medications, and complex self-care regimens. The
intangible changes often include new perspectives that relate to confronting the reality of your
own vulnerability and mortality. What is less recognized is that the burden of heart disease
quickly spreads to those who care for you. Your family members and friends might find
themselves asking several questions:

“What can I expect?”
“What kinds of stress am I going to face in this process?”
“What is a normal response to stress?”
“When should I be concerned?”



“How can I ask for help and advocate for my own needs?”
“How can I best respond to and support a loved one with this diagnosis?”
“What are the risks and benefits of providing support?”

We review the answers to these and additional questions in this chapter.

Which of My Loved Ones Are at Risk for Stress Reactions?
One definition of stress is that it represents a response to challenge (Dimsdale, 2008). Having a
diagnosis of heart disease presents many challenges and, as a result, many opportunities for
stress. You, your close family members, other caregivers, and even more distant relatives and
friends face an array of stressful experiences: a child seeing a parent in the hospital for the first
time; a partner or coworker assuming increased daily responsibilities on behalf of the patient; a
sibling contemplating his or her own risk for heart disease; a friend feeling limited due to your
new lifestyle restrictions.

These examples illustrate how nearly everyone in your social network is at risk for
experiencing stress related to your heart disease. Although the intensity of stress varies between
these examples, each experience is worthy of attention. Do not be surprised if, while caring for
you or facing life changes generated by your disease, others find themselves feeling that they are
also in need of care. This is a real, valid, and appropriate response. Identifying and
acknowledging that you feel stressed and allowing yourself to receive the proper support
positions you to provide better support and more substantial empathy to others. You might also
feel empowered to reflect on, acknowledge, or share your experience. Indeed, the first step in
managing the stress of heart disease is an awareness and acknowledgment of one’s own reactions
and coping mechanisms.

What Are Some Indications That a Loved One Is Not Coping Well?
Loved ones—broadly defined here, include family, friends, and other close connections—are
presented with a unique and complex role when you are diagnosed with heart disease. In addition
to some of the rewarding feelings of providing care and support, which we describe further in a
moment, it is common to experience feelings of frustration, sadness, anxiety, and anger, often
with superimposed feelings of guilt about having these negative emotions. Some degree of these
negative emotions is normal and appropriate, and reflects an understanding and acceptance of
difficult circumstances; it can be important for motivating action. Feeling anxious, for example,
about the potential financial consequences of your having heart disease can motivate you or your
family members to organize the family’s finances. Feeling sad is also an important part of the
process of facing and accepting the diagnosis and prognosis. Your friends and family members
might feel sad for you, and sad for themselves, because your heart disease might limit the
possibilities for the future. These feelings become problematic when they begin to interfere with
daily functioning or jeopardize their health and safety. Given your diagnosis of heart disease,
your family members often experience increased levels of depression, anxiety, and isolation
(Dunbar et al, 2008).

Depression, anxiety, and isolation are just a few of the many ways that poor coping can
present. The signs of poor coping vary and might not be obvious. When your family members
are tired, stressed, or overwhelmed, they can have difficulty navigating and managing their



emotions. It is not uncommon for caregivers to appear more irritable or to have outbursts of
anger, frustration, or tears. These outbursts can be unprovoked or inappropriate to the situation.
They can be directed at you as well as at other family members, friends, and acquaintances.
Caregivers might turn to alcohol or other substances, withdraw from you, isolate themselves, or
seek companionship from individuals removed from the situation in an attempt to avoid their
feelings. Caregivers can also have the opposite reaction—smothering you with concern,
questions, and attention in an effort to control a situation that has become uncontrollable.

Depression also varies in its presentation. Most commonly, it presents as a depressed mood or
loss of pleasure or interest in daily activities. It can also be associated with physical symptoms
(such as low energy, disrupted sleep or appetite, or poor concentration). Feelings of guilt and
hopelessness are typical. There can be times when others identify these symptoms or feelings
before you identify them in yourself, and vice versa. Similarly, it can be difficult to distinguish
typical feelings of sadness and fatigue from something more serious; warning signs might
include feeling fatigued despite adequate sleep or having difficulty with motivation or
completing routine activities. The intensity of these feelings varies widely. It is not necessary to
wait until these feelings meet the criteria for major depression (described further in Chapter 6) to
seek help. Rather, seeking help early can help prevent the progression of these symptoms into a
more serious depressive episode.

Anxiety can similarly manifest in a variety of forms. Like symptoms of depression, your
family members might feel that their worries are beginning to impair their daily functioning.
Anxiety is often experienced as a racing heart; or as skipped heartbeats; increased sweating;
breathing quickly; or having insomnia, headaches, or muscle aches. Anxiety can also intensify
and escalate acutely, without a clear trigger, and become a panic attack. Panic attacks are
characterized by an overwhelming feeling of intense fear with several physical symptoms such
as a racing heart and rapid breathing. Panic attacks typically last for several minutes and often
lead to an evaluation in an emergency room (ER). When anxious thoughts or feelings begin to
escalate into a panic attack or impaired function, it is time to consider seeking intervention and
support.

Experiencing these symptoms does not necessarily mean that you are incapable of caring for
your loved one; rather that you are giving so much of yourself that you now also require support.
By acknowledging and seeking help, by maximizing your ability to function and to cope in
healthy ways, you are, in effect, offering your most capable level of care to others.

How Can Loved Ones Ask for Help?
Realizing that you need support requires courage and self-reflection. Taking the initiative to ask
for help can require an even greater degree of the same strengths. Asking for help is difficult, and
for many people it is associated with feelings of guilt. Providing time and energy to others can
deplete your emotional resources, and these need to be replenished to avoid burnout. We are
incapable of infinite compassion, empathy, and care. Asking for help for yourself is an extension
of caring for others because it facilitates your ability to continue providing support to your loved
ones.

Who should you ask for help? Family and friends are great resources to start with, especially
because they might be struggling with some of the same reactions. Sometimes, though, loved
ones feel less burdened or overwhelmed, and this can lead you to experience even more feelings



of guilt. There are a variety of professional and community-based forms of support that are also
available for loved ones. Hospitals and physicians’ offices have several support systems in place
for patients and their families. Consider reaching out to your physician as an initial point of
reference. Hospital-based support groups or community-based support groups (either through
community or religious organizations) offer the opportunity to gain support from others in
similar circumstances. Social workers and case managers are especially knowledgeable about
how hospital-based and community-based resources interface with your insurance and economic
resources. A variety of mental-health providers can help address your psychological needs. Your
primary-care physician can help guide which type of mental-health provider would be most
appropriate for you to see, and specifically whether seeing a psychiatrist (who can prescribe
medications for depression, anxiety, or other psychiatric symptoms) is indicated. Lastly, reading
materials from accredited organizations can be useful to broaden your understanding of heart
disease and to provide additional resources and support.

How Can I Advocate for My Needs as a Caregiver?
Assertive and effective communication is necessary to ensure adequate self-care as a caregiver.
In general, consider using “I” statements rather than “you” statements when communicating your
feelings and needs. As an example, consider saying, “I feel upset,” rather than, “You made me
upset,” given that the latter statement can lead to feelings of blame or resentment. And, when
stating your needs, attempt to be patient, honest, and specific, while also being considerate of the
feelings of others. Listen carefully in return and try to summarize what was said to you to
confirm that it was adequately understood. If the communication feels stalled or unproductive,
consider an alternative approach or tabling the conversation until a later, more opportune time.

What Are the Risks of Caregiving?
Caregiving can be gratifying, but being the caregiver is not without risk. These risks underscore
the importance of self-care and cultivating coping skills in caregivers.

Caregivers who feel “strained” are at increased risk of illness as well as death (Schulz and
Beach, 1999). The less severe and more common risks of caregiving include poor eating habits,
sleep difficulties, financial strain, and decreased physical activity (Mochari-Greenberger and
Mosca, 2012). Given the inherent demands of caring for someone with heart disease, some
amount of stress is inevitable. Strain, however, implies excessive demands or stresses placed on
a person over an extended period. Identifying strain, reducing stressors by introducing additional
supports, and developing additional coping skills are key to minimizing these risks.

Perhaps not surprisingly, the risk of depression and stress increases with the severity and
burden of illness of the patient. Care recipients who are older and who have cognitive
impairment have caregivers who are at increased risk of depression and stress as well as lower
levels of well-being (Schulz and Sherwood, 2008). These risks increase as the caregiver’s age
increases and as the duration and quantity of care provided increases. Caregivers for older
patients with advanced illness should be particularly vigilant about their own feelings of stress
and strain.

What Are the Benefits of Supporting Your Family Member with
Heart Disease?



As noted earlier in this chapter, it is important to make time to care for your own needs. Being a
caregiver can be physically and psychologically demanding, highly unpredictable and
uncontrollable, can create stress in other life domains (such as at work or in other relationships),
and, as a result, negatively affect your physical and mental health. At the same time, we often
overlook the positive aspects of caregiving and providing support. The process of caregiving can
be deeply rewarding; it can strengthen the relationship and emotional bond between the patient
and the caregiver, and for many caregivers, it can provide an increased sense of purpose and life
satisfaction (Litwin et al, 2014; Grossman & Gruenewald, 2017). The key is to find the right
balance between caring for your loved one and caring for yourself.

Why is caregiving and finding the right balance for you so important? Your family members
benefit greatly from your support. In addition to the day-to-day tangible and emotional benefit of
your support (we discuss forms of support further in a moment), social support can affect disease
development, progression, and severity. The effect of social support on health is seen widely
(Uchino, 2006; Holt-Lunstad et al, 2010), but is especially robust in the case of heart disease
(Burg et al, 2005). Those who have had heart attacks and report social isolation and high levels
of stress have four times the risk of dying as compared to those who do not report these factors
(Ruberman et al, 1984). Low social support also increases the risk for future heart attacks (Burg
et al, 2005; Case et al, 1992). Although the mechanism of this relationship is not well defined,
the impact of social relationships and support on the health of those with heart disease is clear;
social support is comparable in its impact to other well-established risk factors for illness and
death.

How Can I Provide Support to My Family Member with
Heart Disease?
It can be difficult to know how best to support a family member diagnosed with heart disease.
What creates this difficulty? Common worries arise, which can be related to the nature of your
relationship (i.e., whether you are close or distantly related, whether you have previously
supported each other), lack of understanding of the disease process or stage of the disease, or
concerns about the quality of the support offered and whether you might overstep bounds or be
inadvertently unhelpful. Part of the difficulty also lies in the fact that those with heart disease,
and their family members, vary in their preferences and needs. Indeed, many factors contribute to
the difficulty of knowing how best to help a family member with heart disease. Identifying these
factors, some of which are described below, can help guide the process of providing support.

First, it is important to establish what role you would like you to play in the care of others.
How much information are you comfortable sharing? How do you feel about discussing your
care with physicians? Do you want to play an active role in providing support (i.e., helping
without being asked) or would you prefer that you wait for an invitation? It often helps to
identify one family member as the main contact person for physicians and other health care–
related needs. Are you seeking emotional support (and if so, what forms of support do you find
most helpful) or would you prefer concrete, task-based forms of support? You will have your
own set of preferences. Discussing these issues early can help to avoid misunderstandings and
missed opportunities.

Second, lack of understanding of the disease is a common obstacle to providing support. You
will need to know about the diagnosis and your understanding of the process. Having greater



knowledge of risk factors for heart disease, for example, can facilitate making recommended
lifestyle changes (Alm-Roijer et al, 2004), and this is often key to the prevention of disease
progression. By showing your family members that you are interested in learning more about the
disease, you might also encourage the accumulation of knowledge and understanding. If you
agree, discussion of the condition with the physician is reasonable. Your physician can often be a
great resource for specific suggestions tailored to you.

Third, it can be challenging to know how much and what type of support is beneficial. Is it
possible to help too much? Are there forms of support that can be harmful? There is evidence
suggesting that support offered only when a family member is reporting symptoms can
inadvertently reinforce the occurrence and expression of those symptoms (Itkowitz, 2003). In
other words, if you feel cared for only when you receive help or when you share symptoms, this
can induce having and reporting symptoms more often. This highlights the value of offering
support both at times when you are having symptoms and when you are not. Notably, you often
experience an outpouring of support at certain key times or apparent “crises” in your illness
(such as at the time of diagnosis, during hospitalizations or major procedures, when learning of a
poor prognosis, or when initiating significant lifestyle changes), but receive little to no support
during interim periods of relative stability. It is important to also check in with your family
member and reach out during these interim intervals, both to show the consistency of your
support and to help address any challenges or issues that might arise during these less
symptomatic times.

Fourth, assess when you require regular assistance with your daily tasks. Having heart disease
often requires you to take new medications; implement lifestyle changes; follow complex and
changing self-care regimens; and monitor your own blood pressure, pulse, or weight. Facing
these changes all at once can be daunting, and some patients can find themselves feeling
overwhelmed, defeated, or frustrated. For close family members or friends who live with you,
consider assisting with the management of medications, attending medical appointments with
your family member, and participating in lifestyle changes, particularly those that relate to diet
and exercise. Assistance with medication management is associated with improved medication
adherence (Kripalani et al, 2015), and presence of family members at medical appointments is
associated with improved self-care, likely, at least in part, because it improves communication
between you and your physician by ensuring that a close family member is equally educated
about the condition (Cene et al, 2015). The presence of companionship in diet and exercise
changes (either with one other person or a group) also improves adherence to desired lifestyle
changes (Wing & Jeffrey, 1999; Burke et al, 2006). For family members and friends who might
be more distantly related, or who live farther away, consider increasing the frequency of your
communication through phone calls, text messages, or email. Reminding you about your
medications, appointments, and lifestyle changes through these forms of communication can also
improve adherence (Park et al, 2014), in addition to increasing social connectedness and support.

Fifth, initiate conversations around advanced planning. You will benefit from considering
important questions related to insurance, finances, wills, and advance directives. Although these
topics are difficult to conduct, having a plan in place ensures that your wishes are observed and
this often reduces anxiety about the future.

Lastly, keep in mind that there are additional resources available to help share the
responsibility of providing support and care. If you are increasingly unable to manage
medications or self-care regimens, you can request additional home services (such as from a



visiting nurse, a physician or case manager, or one of the other aforementioned resources).

Summary
Heart disease affects both you and your family and social network. There are both benefits and
risks to providing support; the risks highlight the importance of also caring for the caregiver.
Caregivers often have difficulty coping with the stress of caregiving. It is important to monitor
for signs and symptoms of difficulty coping and to be aware that there are many resources are
available to help. Although challenging, the experience of providing and receiving care can be
deeply rewarding by strengthening relationships and increasing one’s sense of purpose and life
satisfaction.



 

Abdominal obesity: Excessive abdominal fat around the stomach and abdomen that has built up
to the point that it is likely to have a negative impact on health. There is a strong link between
abdominal (or central) obesity and cardiovascular disease.
Ablation: A catheter-based procedure involving the use of heat, cold, or radiofrequency energy
to induce formation of localized scar tissue inside the heart to stop the triggering of irregular
heartbeats.
ACE inhibitors: Angiotensin-converting enzyme inhibitors that are used to treat high blood
pressure.
Acute coronary syndrome: An episode of myocardial infarction or unstable angina.
Adherence: When a patient takes their medications as prescribed and follows other treatment
recommendations such as diet and exercise.
Adjustment disorder: An abnormal and excessive reaction to a life stressor. The reaction is
more severe than would be normally expected and results in significant impairment in day-to-day
functioning.
Adrenaline: A hormone that boosts your heart rate and blood pressure.
Aerobic activity: Exercise that requires oxygen/breathing, such as running or brisk walking.
Aerobic fitness: The ability of muscles to use oxygen.
Allergic reaction: An adverse reaction to a medication, food, or substance involving immune
reactivity.
Alpha-2 agonists: A medication, such as clonidine or guanfacine, that acts on the alpha-2
receptor; it has the effect of relaxing smooth muscle cells to lower blood pressure.
American Association of Cardiovascular and Pulmonary Rehabilitation: A large
multidisciplinary professional organization comprising of health professionals.
American College of Cardiology (ACC): A professional society comprising cardiologists.
American Heart Association (AHA): A nonprofit organization designed to improve care for
people with heart disease.
American Medical Association (AMA): The largest association of physicians in the United
States.
American Red Cross: A humanitarian organization that provides emergency assistance, disaster
relief, and disaster preparedness education in the United States.
Amiodarone: An antiarrhythmic drug.
Amlodipine: A calcium channel-blocker.



Anaphylactic shock: A potentially life-threatening allergic reaction.
Androgenic-anabolic steroids: Variants of testosterone, which are sometimes used by athletes
to build muscle mass.
Anemia: Low red blood cell count resulting in inadequate delivery of oxygen to the tissues of
the body.
Aneurysm: An out-pouching in a vessel from a weakness in the artery wall.
Angina: Pain or discomfort in the chest caused by lack of oxygen-rich blood flow to the heart. It
can feel like pressure or squeezing in your chest and can also be felt in the shoulders, neck, jaw,
or back.
Angina equivalent: A symptom due to reduced blood flow to the coronary arteries, which is
different from chest pain or pressure.
Angina pectoris: A symptom due to reduced blood flow to the coronary arteries.
Angioedema: Swelling of the eyes and tongue.
Angiotensin converting enzyme (ACE) inhibitors: See ACE inhibitors.
Angiotensin-II: A medication that lowers blood pressure by relaxing blood vessels and reducing
the amount of water that is resorbed by the kidneys.
Anhedonia: Inability to feel pleasure.
Antiarrhythmics: Agents that decrease or prevent abnormal heart rhythms.
Antibiotics: Medications that fight infections caused by bacteria.
Anticipatory anxiety: A sense of unease, dread, or nervousness that can occur in the period
when a person is expecting something that is planned (e.g., a scheduled check-up with physician)
or uncertain (e.g., a heart attack).
Antifungal agents: Medications that fight infections caused by fungi.
Anti-hypertensive agents: Medications that lower blood pressure.
Anti-oxidant: A substance, such as Vitamin C or E that removes potentially damaging oxidizing
agents in a living organism.
Anti-platelet agents: Medications that inhibit blood clots forming in arteries, thereby preventing
heart attacks and strokes.
Anxiety disorder: A diagnostic term used to describe a condition in which a person’s degree or
frequency of worrying begins to affect their relationships, responsibilities, daily functioning, and
overall quality of life.
Aorta: The main artery (blood vessel) that carries blood from your heart toward the rest of your
body.
Aortic aneurysm: An aneurysm in the aorta.
Aortic dissection: A tear in the wall of the aorta (the major blood vessel of the body).
Aortic regurgitation: A leaky aortic valve.
Aortic stenosis: A narrowed aortic valve with partial blockage.
Aortic valve: The heart valve that separates the left ventricle from the aorta.



Aortic valve replacement (AVR): Surgical replacement of an aortic valve.
Arrhythmias: Disturbances or irregularities in the normal heart rhythm.
Arterial system: A network of blood vessels that carries blood from the heart to the rest of the
body.
Arteries: Blood vessels that carry blood from the heart to the rest of the body.
Ascites: Abdominal bloating or fullness due to a buildup of fluid in the abdomen.
Aspirin: A pain-relieving medication that works to reduce inflammation and to decrease the
formation of blood clots at the site of cholesterol plaques.
Asymmetry: Lack of symmetry or equality.
Asymptomatic: Without symptoms.
Atenolol: A beta-blocker.
Atherogenic risk: Risk of developing atherosclerosis or plaque formation within the walls of the
coronary arteries.
Atherosclerosis: A buildup of plaques of fatty material on the walls of arteries.
Atorvastatin: A statin.
Atria: The upper chambers of the heart.
Atrial fibrillation (AF): An irregular heart rhythm due to chaotic beating of the heart; it can
precipitate blood clot formation leading to a stroke.
Atrial flutter: An abnormal heart rhythm.
Atrial premature contractions (APCs): Early beats from the upper chamber of the heart.
Atrial septal defect: A defect or hole between the two atria.
Atrioventricular (AV) node: An area that conducts electrical activity between the atria and the
ventricles.
Atypical pain: Pain that does have characteristic features.
Auscultation: The process of listening to a patient’s heart, lungs, or other organs using a
stethoscope.
Automated external defibrillator (AED): A device that delivers an electric shock to the heart
(through the chest wall) to restart the heart or normalize the heart’s rhythm.
Automatic implantable cardioverter defibrillator (AICD): A device that senses abnormal
heart rates/rhythms and applies an electric shock to normalize the rate and rhythm.
Balloon angioplasty: A procedure whereby a small balloon is navigated through blood vessels
across a blockage to eliminate the blockage.
Balloon mitral valvotomy: A procedure to open the mitral valve with a balloon.
Balloon valvuloplasty: A catheter-based procedure to relieve mitral stenosis.
Bare-metal stents (BMS): A stent without a drug coating.
Bariatric surgery: Weight-loss surgery.
Benign: Nonlethal, self-limited.
Beta-blockers: Medications used to decrease your heart rate and blood pressure.



Bicuspid aortic valve: Inherited form of heart disease in which two leaflets of the aortic valve
fuse together resulting in two leaflets instead of the normal three leaflets.
Bile acid resins: Medications that lower lipid levels.
Biomarker: A biological marker; typically a measurable indicator of some biological state or
condition.
Bioprosthetic valve: A valve made of tissue.
Blood clot: A blockage in a blood vessel that can lead to damage to various organs and/or death.
Blood cultures: A test for bacteria in the blood.
Blood glucose: Sugar in the bloodstream.
Bloods thinners: Medications that inhibit the clotting of blood.
Body mass index (BMI): A number derived from a patient’s height and weight that indicates
that individual’s tissue mass.
Bradyarrhythmias: Abnormally slow heart rhythms.
Bradycardia: An abnormally slow heart rate.
Brain naturetic peptide (BNP): A substance released by the pumping chambers of the heart in
response to excess stretching of the heart muscle cells.
Bupropion: An antidepressant used to treat depression and help with smoking cessation.
Calcification: Layering of calcium on a body tissue.
Calcium channel-blockers: Medications that block calcium from entering cells of the heart and
that work to lower blood pressure.
Calories: The amount of heat energy required to raise the temperature of one kilogram of water
by one degree Celsius.
Captopril: An ACE inhibitor.
Carbonic anhydrase inhibitors: A type of diuretic.
Cardiac arrest: A condition in which the heart stops beating.
Cardiac biomarkers: Proteins specific to cardiac tissue that might indicate the presence of a
cardiovascular disease or predict the development of a future cardiovascular disease.
Cardiac care unit (CCU): An intensive-care unit in a hospital that specializes in the monitoring
and care of patients with heart attacks, unstable angina, or cardiac arrhythmias.
Cardiac catheterization: The procedure done to examine blood flow to the coronary arteries.
Catheters are placed in artery and advanced into the heart to allow injection of dye into the
coronary arteries; used to diagnose cardiovascular disease.
Cardiac rehabilitation: A medically supervised program designed to improve your
cardiovascular health. It consists of exercise counseling and training, education for heart-healthy
living, and counseling to reduce stress.
Cardiogenic shock: A state of extremely low blood pressure caused by a failing heart.
Cardiologist: A physician who specializes in the evaluation and treatment of cardiovascular
disease.



Cardiopulmonary resuscitation (CPR): A life-saving technique used in emergencies in which
a person’s heart stops beating or is ineffectively pumping in association with a potentially lethal
arrhythmia.
Cardiopulmonary stress testing: A non-invasive measurement of both the heart and lung
function during exercise to determine your ability to exercise.
Cardiovascular disease: A disease that arise from dysfunction of the heart and blood vessels.
Cardiovascular events: Any issue that might cause damage to the heart muscle.
Cardiovascular system: The heart and blood vessels that carry blood throughout the body.
Carotid arteries: Arteries that carry blood from the heart to the brain.
Carotid endarterectomy: A surgical intervention to correct narrowing of a carotid artery and
thereby increase blood flow to the brain.
Carotid stenosis: Narrowing of the carotid arteries, which are the vessels that supply the head
with blood.
Carvedilol: A beta-blocker.
Catherization: Placement of a catheter.
Catheter: A thin, hollow, flexible tube that allows a physician to gain access to a patient’s blood
vessels.
Catheter-based procedure: A procedure that is completed via placement of a catheter through
which medications can be infused or devices placed.
CBT: See cognitive-behavioral therapy.
Centers for Disease Control and Prevention (CDC): A public health agency in the United
States that aims to prevent and control disease.
Central adiposity: Carrying increased weight around the midline.
Chest compressions: A technique used during cardiopulmonary resuscitation.
Chest X-ray: This imaging modality uses ionizing radiation to generate pictures of a patient’s
heart and lungs.
Cholesterol: A pearly, fat-like steroid alcohol found in animal fats and oils that can clog your
arteries with plaque buildup and lead to strokes or heart attacks.
Cholestyramine: A medication to lower lipid levels.
Clonidine: A medication used to lower blood pressure by relaxing blood vessels.
Clopidogrel: An anti-platelet agent.
Cognitive-behavioral therapy (CBT): A type of psychotherapy that is focused on personal
coping strategies to change unhelpful thoughts, behaviors, and emotions.
Computed tomography (CT): A test that integrates a series of X-ray images taken from
different angles and uses computer processing to create cross-sectional images.
Conduction system: The electrical pathways in the heart.
Congenital heart disease: Heart disease with which you are born.
Congestive heart failure: See heart failure. The result of ineffective pumping of the heart that



leads to fluid buildup in the lungs and lower extremities.
Conscious sedation: Use of medications to sedate a patient but not render the individual
unconscious.
Contrast dye: A chemical that is visible on X-rays and is injected to help visualize structure and
function.
Coronary angiogram: An invasive procedure that utilizes a catheter to inject dye into the blood
vessels of the heart to visualize them to identify the presence or absence of coronary artery
disease.
Coronary angiography: Catheter-guided visualization of the coronary arteries.
Coronary arteries: Arteries arising from the aorta that deliver blood flow, oxygen, and nutrients
to the heart muscle.
Coronary artery bypass grafting (CABG) surgery: A surgical procedure that utilizes veins or
arteries to bypass diseased arteries in the heart to maintain sufficient blood supply to the heart.
Coronary artery disease: Any disease process that affects the ability of the coronary arteries to
deliver adequate blood flow to the heart muscle. Most commonly it refers to the accumulation of
plaque within the walls of the heart arteries, narrowing them.
Coronary artery stent: A tube-like structure that is inserted into a blocked blood vessel in the
heart to keep the blood vessel open.
Coronary catheterization: An invasive procedure that is used to diagnose and treat
cardiovascular disease. When a diseased blood vessel is detected on a coronary angiogram, a
stent might be deployed to open the obstructed artery and restore adequate blood flow to the
heart muscle.
Costochondritis: Inflammation or irritation at the junction of the ribs and the breast plate.
Counseling: Supportive guidance in resolving personal, social, or psychological difficulties.
CPK-MB: The component of CPK that is specific for heart muscle injury.
C-reactive protein (CRP): A circulating protein that is produced by the liver; it is associated
with inflammation and might help predict cardiac risk; a somewhat nonspecific marker of
inflammation.
Creatinine kinase: A cardiac biomarker that is released into the bloodstream when a patient is
suffering from a heart attack.
Creatinine phosphokinase (CPK): An enzyme released by muscle in the setting of injury.
CRT: An implantable pacemaker that provides simultaneous electrical signals to both sides of
the heart.
CT angiogram: Computerized tomographic imaging of arteries.
d-dimer: A small fragment of protein released into the blood in the setting of blood-clot
formation.
Deep venous thrombosis (DVT): A blood clot located in a large vein.
Defibrillator: A device that delivers an electrical shock to the heart to correct an abnormal heart
rhythm.



Delirium: Typically, a transient condition with fluctuations in levels of attention/concentration,
illusions, hallucinations, memory impairment, and disorientation that often follows surgery.
Denial: The refusal to believe something as true.
DHA: Docosahexaenoic acid. This is an omega-3 fatty acid that is important for the
development of the eye and brain. It is present is fish, particularly cold-water fish, and algae.
Diabetes: A disease in which the body does not respond appropriately to a hormone called
insulin, resulting in abnormal metabolism of carbohydrates and elevated glucose in the blood.
Diagnosis: The identification of an illness or health problem by examining symptoms and signs.
Diagnostic coronary angiography: Use of injection of contrast dye into the coronary arteries to
visualize blood flow in the coronary arteries to assess blockages.
Dialysis: A process by which a machine outside of the body can do the job of filtering the body’s
blood, a task usually performed by the kidneys.
Diastole: The relaxation phase of the heart, when the heart fills in preparation for the next beat.
Diastolic blood pressure: The bottom number of the blood pressure reading.
Digoxin: A cardiac medication used to prevent abnormal heart rhythms.
Dilated cardiomyopathy: A syndrome characterized by an enlarged heart and heart failure.
Dilating: Widening.
Diltiazem: A calcium channel-blocker.
Disopyramide: An antiarrhythmic.
Disorientation: A change in thinking that is characterized by being unaware of your situation
(e.g., where you are, what time it is, what you are doing, who you are).
Dissection: A tear between the layers in the wall of arteries like the aorta.
Distress personality: A character who tends to suppress negative emotions as a means of
coping.
Diuretics: “Water pills” that remove excess fluid from the body by increasing urine production.
Do not resuscitate (DNR): An order to refrain from performing CPR.
Drug toxicity: Adverse effects from having too much of a medication or drug in one’s system.
Drug–drug interaction: The effects of combining medications that increase or reduce the
absorption of medications or increase or reduce the metabolism or elimination of other drugs.
Drug-eluting stents (DES): A stent lined with a drug designed to keep the stent and vessel open.
Dual chamber pacemaker: A type of pacemaker having two leads, placed in the right atrium
and right ventricle.
Dyslipidemia: Either elevated total cholesterol or elevated LDL (low-density lipoprotein)
cholesterol levels, or low HDL (high-density lipoprotein) that are associated with an increased
risk of heart disease and stroke.
Echocardiogram: An ultrasound of the heart performed to look at cardiac function and the heart
valves.
Edema: Swelling, typically of the legs or feet, due to the accumulation of excess fluid in bodily



tissues.
Ejection fraction (EF): The percentage of the blood volume that the heart ejects with each beat.
Electrical cardioversion: A procedure that delivers an electrical shock to the heart through the
chest wall to convert an abnormal heart rhythm.
Electrocardiogram (EKG): An electrical tracing of the heart.
Electrolytes: Chemicals in the blood, such as potassium and sodium.
Electrophysiological (EP) studies: Procedures done by a cardiologist to detect irregular heart
rhythms.
Electrophysiologist: A cardiologist who performs electrophysiological studies.
Emergency medical services (EMS): Emergency health-care providers who typically arrive via
ambulance.
Emergency medical technician (EMT): A first-responder.
Endocarditis: An infection of the inner lining of your heart chambers and heart valves.
Endovascular aortic repair (EVAR): An intervention to treat an aneurysm in the upper part of
your aorta.
End-stage heart failure: Profoundly impaired heart function.
Enriched: Improved or enhanced.
EPA: Eicosapentaenoic acid. An omega-3 fatty acid found in fish, particularly cold-water fish
such as salmon, herring, mackerel, and trout.
Erythrocyte sedimentation rate (ESR): A marker of inflammation that can be measured in the
blood.
Esophagitis: Inflammation of the esophagus.
Esophagus: The food pipe that delivers food from your mouth to your stomach.
Exercise physiologist: A health-care professional who is skilled at working with patients who
have chronic disease and provide exercise training.
Exercise stress test: A test that assesses the ability of your heart to respond to an external
stressor that might be induced by exercise.
Ezetimibe: A medication that lowers lipid levels.
Facial droop: Weakness of the face muscles.
Fainting: Swooning or syncope.
Familial hyperlipidemia: A familial predisposition to increased levels of lipids and cholesterol.
Family Medical Leave Act (FMLA): A federal law that requires employers to provide
employees with unpaid leave time for family or medical reasons.
Fibrates: Medications that can lower lipid levels.
Fibromuscular dysplasia: A condition that causes narrowing (stenosis) and enlargement
(aneurysm) of the medium-sized arteries in your body. Reduced blood flow from narrowed
arteries to the organs (such as your heart, brain, kidneys) that can affect the function of your
organs. Fibromuscular dysplasia can cause several complications (including high blood pressure



and tears of the arteries or spontaneous coronary artery dissection [SCAD]), that can limit the
blood flow to affected organs.
Finger-stick glucose reading: A test that utilizes a very small drop of blood from the fingertip
to measure the amount of glucose (or sugar) in the bloodstream.
First-degree relative: Your siblings, children, or parents.
Flecainide: An antiarrhythmic drug.
Food and Drug Administration (FDA): A government agency that regulates the approval and
safety of medications.
Functional capacity: The ability of a person to increase their exercise intensity and maintain it.
Fungi: Living organisms that are neither plant, animal, bacteria, nor virus; they can cause
infections in humans; examples include candida and aspergillus.
Gangrene: Death of body tissue either due to lack of blood flow or a serious bacterial infection.
Gastritis: Inflammation of the stomach.
Gemfibrozil: An agent to lower lipid levels.
Gene: A segment of a DNA molecule that contains all of the information necessary to make a
product.
General anesthesia: Administration of medications to induce a state of unconsciousness to
conduct operations painlessly.
Generalized anxiety disorder (GAD): A psychiatric disorder characterized by excessive
anxiety or worry for most days over a six-month period that causes significant distress or
impairment in functioning. Individuals with this illness also experience feelings of restlessness,
irritability, fatigue, muscle tension, or impairments in concentration or sleep.
Genetics: The study of heredity or how characteristics are transmitted from one living thing to
the next generation.
Genetic risk: The contribution our genes play in the chance we have of developing a disease.
Gold standard: Best approach.
Guilt: A feeling of responsibility (real or imagined) or remorse for some offense or wrong.
Health literacy: The degree to which a person has the capacity to obtain, process, and
understand basic health information and the services needed to make appropriate medical
decisions.
Heart attack: A medical emergency (myocardial infarction) that occurs when blood flow to the
heart suddenly becomes blocked and the heart is unable to receive oxygen; it is often the result of
coronary artery disease. Symptoms of a heart attack include chest pain or discomfort and
shortness of breath. If you or someone you know might be having a heart attack, call emergency
services; acting fast can save be life-saving.
Heart block: This is a disruption in the transmission of the electrical beats of the heart.
Heart burn: Noncardiac chest pain often felt as a burning in the middle of the chest, often
related to eating.
Heart disease: Any condition affecting the health of your heart, including problems with the



blood vessels of the heart, the heart muscle itself, or the heart valves.
Heart failure: A condition in which the heart muscle cannot pump enough blood effectively to
meet the body’s demands, manifest by shortness of breath and fluid accumulation.
Heart murmur: A sound created when there is turbulent blood flow through the heart.
Heart sounds: The sounds generated by each heartbeat.
Heart transplantation: Surgical replacement of a failing heart with a heart from a recently
deceased donor.
Heart valves: Leaflets in the heart that control the amount of blood entering each chamber of the
heart and prevent backflow.
Heart–lung bypass machine: A machine that oxygenates and pumps blood around the body
while your heart and lungs are temporarily disconnected from your body, enabling a surgical
operation to proceed without movement so that your organs can be repaired.
Hemorrhagic stroke: A bleed into the brain tissue.
Heparin: A blood thinner.
Heritability: The number of genes (or the biological material transferred from parents to the
child) that contribute to the development of disease.
High-density lipoprotein (HDL): A type of cholesterol; the “good cholesterol.”
HMG-CoA reductase inhibitors: Statins that reduce levels of low-density lipoprotein (LDL).
Holter monitoring: Continuous monitoring of the heart rhythm obtained by placing
electrocardiographic leads on the chest; typically recorded for several days at a time.
Hormone: A class of signaling molecules produced by glands that can regulate physiology or
behavior; examples include insulin and growth hormone.
Hydralazine: A medication used to lower blood pressure.
Hyperlipidemia: A disease with elevated levels of cholesterol in the bloodstream.
Hypertension: High blood pressure.
Hyperthyroidism: An overactive thyroid.
Hypertrophic cardiomyopathy: A disease with enlarged, thickened heart muscle creating
impairment of heart function.
Hypotension: Low blood pressure.
Hypothyroidism: An underactive thyroid.
Implantable cardioverter defibrillator: An implanted device that senses and electrically
shocks aberrant heart rhythms.
Inflammation: The reaction (characterized by swelling, heat, redness, and pain) of a part of the
body to injury or infection. Inflammation can contribute to heart disease, by causing plaque to
accumulate in the blood vessels, restricting blood flow.
Insulin: A hormone produced by an organ in the body called the pancreas. It helps to regulate
the amount of glucose in the blood.
Insulin resistance: A condition in which the cells fail to respond to the hormone insulin. This
results in a high blood sugar level.



Intensive-care unit (ICU): A specialized unit in hospital to care for critically ill individuals.
Interventional cardiologist: Cardiologists who perform invasive procedures for diagnostic and
therapeutic purposes.
Intravenous: Inside the vein, as might be done for administration of fluids or medications.
Ischemic stroke: A neurological event caused by a lack of blood flow to the brain.
Kindling: The result of intermittent exposures to a stimulus so that a smaller stimulus will result
in future events.
Labetalol: A beta-blocker.
Left anterior descending artery: The largest of the coronary arteries.
Left atrium: A chamber of the heart that receives blood from the lungs and delivers blood to the
left ventricle.
Left bundle: Part of the heart’s electrical system.
Left circumflex artery: One of the coronary arteries.
Left coronary artery: One of the coronary arteries.
Left ventricle: The largest chamber of the heart that pumps blood into the aorta.
Left ventricular assist device (LVAD): A surgically implanted mechanical pump to increase
the amount of blood that flows thorough the body.
Lidocaine: An antiarrhythmic drug.
Life coach: A person who counsels or provides encouragement on personal or career challenges.
Lipid-lowering agents: Medications that lower high levels of lipids (fats), such as cholesterol,
in the bloodstream.
Lisinopril: An ACE inhibitor.
Loop diuretics: A type of diuretic.
Losartan: An angiotensin receptor antagonist.
Low-density lipoprotein (LDL) cholesterol: An undesirable form of cholesterol that builds up
in the walls of your arteries to form plaque.
Magnetic resonance imaging (MRI): High-quality imaging of the body utilizing magnetic
fields.
Major depressive disorder (MDD): A psychiatric illness characterized by four of more of the
following symptoms: changes in sleep [too much or too little]; a reduction in your interest level;
feelings of guilt; low energy; impaired concentration; having changes in appetite; feeling
overactive or being underactive; having thoughts of death or suicide and either depressed mood
or a loss of pleasure [anhedonia] for at least two weeks.
Mechanical valve: An artificial valve.
Meditation: Time spent in quiet thought and relaxation.
Medline plus: An online information service produced by the United States National Library of
Medicine.
Mental health worker: A person who provides basic therapy and assistance to people with a



mental illness.
Metabolic syndrome: A cluster of conditions—including increased blood pressure, high blood
sugar, excess abdominal body fat, and abnormal triglycerides—that together significantly
increase your risk of heart disease and other health problems.
Metoprolol: A beta-blocker.
MI: See myocardial infarction.
Mindfulness exercises: A variety of psychological practices that help you focus your attention
on what you are experiencing in the moment, without interpretation or judgement. Regular
practice has been linked with improved psychological and cardiovascular health.
Mitral regurgitation: A valve problem in which closing of the mitral valve is impaired and the
left ventricle pumps some of its blood backward into the left atrium.
Mitral stenosis: A narrowed mitral valve.
Mitral valve: A valve that separates the left atrium and left ventricle.
Mitral valve regurgitation: A leaky mitral valve.
mm Hg: Millimeters of mercury. These are the units used to measure blood pressure.
Mnemonic: An abbreviation utilizing a pattern of letters as a memory aid.
Modifiable risk factors: Risk factors for heart disease that can be reduced or eliminated using
medications, dietary adjustments, or other lifestyle changes.
Murmur: Heart sounds due to blood flow across a heart valve.
Myocardial infarction (MI): The scientific term for a heart attack, which occurs when blood
flow to the heart is interrupted. It usually manifests as a pressure-like chest pain and it is a
medical emergency. See heart attack.
Myocarditis: Inflammation of the heart muscle.
National Institutes of Health (NIH): The main agency of the United States government
dedicated to health research.
Neurocardiogenic syncope: Passing out from a neurological event.
Neurogenic shock: A type of shock that follows damage to the central nervous system, such as
the spinal cord.
Niacin: A vitamin that can lower lipid levels.
Nicotine replacement therapy: A treatment that contains low doses of nicotine to help people
stop smoking.
Nifedipine: A calcium channel-blocker.
Nitrates: Medications that dilate the coronary arteries to allow for maximal blood flow to the
heart muscle.
Nitroglycerin: A medication that can quickly increase the diameter of coronary arteries to
improve blood flow and relieve angina.
Nitroglycerin tablets: Medication given to improve blood flow to the heart.
Non-shockable: Cardiac rhythms, such as asystole or pulseless electrical activity, that fail to
respond to cardioversion.



Non-steroidal anti-inflammatory drugs (NSAIDs): Anti-inflammatory agents.
Nuclear imaging: Imaging of the body obtained by using strong magnetic fields and radio
waves.
Nuclear isotope: Species of the same chemical element with different masses; they exhibit
unstable properties that result in the emission of radiation in the form of alpha, beta, and gamma
rays.
Nuclear stress testing: Stress testing of the heart associated with injection of nuclear isotopes to
evaluate blood flow to the heart before and after stress.
Nutritionist: A person who studies or is an expert in nutrition. A registered dietitian nutritionist
is the recognized health-care expert in the field of nutrition.
Obesity: A multifactorial condition involving both genetic and behavioral factors, defined as a
body mass index (BMI) of greater than 30 kg/m2.
Obstructive sleep apnea: A sleep disorder associated with periods without breathing during
sleep.
Omega-3 fatty acids: A class of essential fatty acids.
Open heart surgery: A type of surgery in which the chest is cut open and surgery is performed
on the muscles, valves, or arteries of the heart.
Opiates: Also called opioids or narcotics; substances that act on the opioid receptor in humans;
examples include morphine, hydromorphone, and heroin.
Optimism: A belief that things will work out for the best (e.g., a tendency to view the glass as
half full rather than as half empty). As a trait, it has been suggested to have mental and physical
health benefits.
Optimist: An individual who tends to believe that things will work out for the best.
Orthopnea: Shortness of breath that arises when lying flat.
Orthostatic hypotension: Lowering of blood pressure upon standing.
Osmotic diuretic: A type of diuretic.
Overweight: Defined as a body mass index (BMI) of greater than 25 kg/m2.
Oxygenated blood: Blood rich in oxygen.
Pacemaker: An implanted device to maintain a regular heart rate/rhythm.
Palpitations: The sensation of extra heartbeats, strong heartbeats, or irregular heartbeats.
Panic attacks: Sudden bouts of anxiety that last several minutes characterized by fear, a racing
heart, rapid breathing, and the feeling that things might get out of control.
Panic disorder: A type of anxiety characterized by recurrent, unprovoked panic attacks.
Parasympathetic nervous system: A branch of the nervous system that is nicknamed “rest and
digest,” after its main functions. A central role is its ability to restore the body’s equilibrium. Its
major nerve is the vagus nerve.
Paroxysmal nocturnal dyspnea: Shortness of breath that awakens you from sleep when lying
down.
Partially hydrogenated vegetable oil: A type of fat having trans-fat, an unhealthy type of fat.



Patent: Open.
Patent foramen ovale (PFO): An opening in the heart between the atria.
PCP: See primary-care physician.
PCSK9 inhibitors: Medications that can lower lipid levels.
Percutaneous: Through the skin.
Percutaneous coronary intervention (PCI): A procedure involving placement of a catheter
through the skin and into blood vessels allowing the catheter to be threaded into the heart and its
blood vessels.
Percutaneous transluminal coronary angioplasty (PTCA): A procedure to fix a blockage in a
coronary artery with a balloon placed through a catheter.
Pericardial effusion: Fluid accumulation within the sac around the heart.
Pericarditis: An inflammation of the lining of the heart.
Peripheral arterial disease (PAD): The presence of plaque in the blood vessels.
Peripheral artery interventions: Procedures done to restore blood flow where there are
blockages outside of the heart supplying an individual’s extremities; for example, their legs.
Peripheral blood vessels: Arteries and veins outside of the heart.
Permanent pacemaker: An implanted device to maintain a regular heart rate/rhythm.
Pessimist: An individual who tends to believe that things will become worse.
Pessimistic: A tendency to see the negative side of things and anticipate that the worst will
happen.
Physical therapist: A licensed health-care professional who helps people regain or improve
their physical function and movement.
Phytonutrients: Nutrients found in certain plants believed to be beneficial for human health.
Pitting edema: Accumulation of fluid in the extremities that can be compressed leaving a small
indentation.
Plaque: Buildup of cholesterol in the walls of an artery.
Platelets: Cells that form clots and stop bleeding.
Pleurisy: Pain related to inflammation of the lining of the lung.
Pneumonia: Infection in the lung.
Pneumothorax: Collapsed lung.
Polyunsaturated fat: A type of dietary fat that is found in plant and animal foods, such as
vegetable oils, and some nuts and seeds.
Positive psychology: The scientific study of leading a fulfilling life. Instead of focusing on
correcting pathology, the focus on positive psychology is enriching one’s existence.
Post-traumatic stress disorder (PTSD): A psychiatric illness related to a traumatic event and
characterized by reliving the event and avoiding of places or things related to the event, negative
mood states, and increased arousal.
Postural hypotension: The condition that occurs when your blood pressure falls upon suddenly



standing up from a seated or lying down position, which can lead to fainting.
Potassium: An electrolyte in the blood.
Potassium-sparing diuretic: A type of diuretic.
Pre-diabetes: A condition with elevated glucose levels that does not yet qualify as diabetes.
Pre-eclampsia: A condition that can arise during the late stages of pregnancy associated with
high blood pressure.
Premature ventricular contractions (PVCs): Extra beats originating from the lower part of the
heart or ventricles.
Primary-care physician (PCP): A general medical practitioner who serves as the main
physician for patients with any health concerns or undiagnosed health conditions as well as for
routine health maintenance.
Procainamide: An antiarrhythmic drug.
Prognosis: A prediction of the outcome of a disease based on medical knowledge.
Propranolol: A beta-blocker.
Psychiatrist: A medical doctor (MD) trained in general medicine who specializes in the
diagnosis and management of mental illness. Upon completion of medical school, psychiatrists
undergo four years of psychiatry residency training before they can practice independently. They
can order blood work for additional diagnostic workup, prescribe medications, and provide
different types of therapy.
Psychologist: A mental-health professional (PhD or PsyD) whose focus is on the diagnosis and
treatment of mental illness. In contrast to psychiatrists, psychologists typically focus on
behavioral interventions, and they cannot usually prescribe medications.
Psychophysiological: Having to do with psychophysiology, or the mind–body relationship.
Psychotherapy: Treatment of psychological problems by talking with a trained professional
(i.e., “talk therapy”).
Pulmonary arteries: The arteries that supply the lungs with blood.
Pulmonary edema: Fluid accumulation within the lung tissue due to pressure overload of the
heart.
Pulmonary embolus: A blood clot in the arteries going to the lungs.
Pulmonic valve: The valve that separates the right ventricle from the pulmonary artery.
Radiation therapy: The therapeutic use of X-rays to treat cancer.
Radiofrequency ablation: An intervention using radiofrequency energy to destroy targeted
heart cells.
Radionuclide: Radioactive chemicals that are injected into the body as part of a diagnostic
imaging technique and can show the size, shape, and function of the target organ of interest.
Ramipril: An ACE inhibitor.
Rating of Perceived Level of Effort (PRE): A measurement of exercise.
Raynaud’s disease: A condition that impairs circulation.
Refined grains: Grains that have been milled, typically with removal of bran and germ.



Regurgitant: Leaky.
Regurgitation: Backflow caused by a leaky valve.
Remission: When a person previously afflicted with mental illness has improved to the point
that he or she would no longer be diagnosed with a mental illness (i.e., considered well). This is
the goal of antidepressant treatment. Remission is different from “response,” in which a person is
better but still suffering from mental illness.
Rescue breathing: Intermittent breaths for a person who has stopped breathing.
Resistance training: A simple form of training in which you work against some type of force
that resists your movement.
Re-stenosis: Narrowing of a valve after it has been opened.
Rheumatic fever: An inflammatory disease that can develop as a complication of inadequately
treated strep (streptococcus bacteria) throat or scarlet fever.
Rheumatic heart disease: Dysfunction of the heart as a consequence of having had rheumatic
fever.
Right atrium: A chamber of the heart that receives blood from the rest of the body and delivers
blood to the right ventricle.
Right bundle: A component of the heart’s electrical system.
Right coronary artery: One of the coronary arteries.
Right ventricle: A chamber of the heart that pumps blood into the pulmonary artery.
Risk factor: Any attribute, characteristic, or exposure of an individual that increases the
likelihood of developing disease.
Rosuvastatin: A statin.
Selective serotonin re-uptake inhibitors (SSRIs): A commonly prescribed type of
antidepressant that works to increase serotonin levels in the brain, helping to improve mood and
lower anxiety levels.
Septic shock: The result of infections that can lead to a significant drop in blood pressure,
leading to respiratory or heart failure, stroke, or failure of other organs, and death.
Septum: A structure in the heart that separates the right and left sides of the heart.
Sertraline: The generic name for Zoloft, which is a widely prescribed SSRI with a good safety
profile and effectiveness in treatment of depression and anxiety.
Shock: An electrical charge to the heart; a condition associated with very low blood pressure.
Shockable rhythm: A rhythm that responds to electrical cardioversion.
Signs: Evidence of disease observed by someone other than the patient.
Simvastatin: A statin.
Sinoatrial (SA) node: One of the areas of the heart in which an electrical signal originates.
Social inhibition: Shyness or being reserved in social situations.
Social worker: A person who specializes in aiding disadvantaged populations, including those
with economic, physical, mental, and social difficulties.



Sotalol: A beta-blocker.
SSRIs: See selective serotonin re-uptake inhibitors.
Stable angina: Chest pain with an onset and offset that occurs with predictable degrees of
exertion.
Stages of grief: A progression of emotional states experienced when facing bad news or loss.
Statins: Cholesterol-lowering medications.
Stenosis: Narrowing.
Stenotic: Narrowed.
Stent: A firm device to keep blood vessels from re-stenosing or blocking.
Stent thrombosis: Clot formation within an artery.
Stenting: A procedure to open coronary arteries and to keep them open.
Step-down unit: Hospital units that provide an intermediate level of care between the intensive-
care units and general medical/surgical wards.
Sternotomy: A type of surgical procedure in which a vertical incisions is made along the
sternum.
Sternum: Breastbone.
Stethoscope: A medical device used to listen to the heart, lungs, or other organs.
Stigma: A strong feeling of disapproval that most people in a society have about something.
Stigma can cause people to avoid discussing their emotional problems or to pursue mental-health
treatment. Stigma against mental illness is more frequent in certain cultures.
Strength training: A type of physical exercise that aims to build strength, endurance, and size
of skeletal muscles.
Stress echocardiogram: A form of stress test that uses an ultrasound to assess the ability of the
heart to respond to an external stressor that can be induced by exercise or medications.
Stress test: A test that assesses the ability of the heart to respond to an external stressor that can
be induced by exercise or medications.
Stroke: A neurological event caused by a lack of blood flow to a territory of the brain usually
due to a blood clot; it can cause temporary or permanent brain injury. FAST is a mnemonic
(Face drooping, Arm weakness, Speech difficulty, Time to call 9-1-1) developed to help people
detect stroke, given that prompt recognition and medical care can help improve stroke outcome.
Sublingual: Under the tongue.
Sudden cardiac death: Sudden death from a cardiac arrhythmia.
Suicide: The act of intentionally taking one’s own life.
Supraventricular tachycardia (SVT): An abnormal heart rhythm.
Surgical aortic valve replacement (SAVR): Surgical replacement of the aortic valve to replace
a malfunctioning valve.
Symptoms: Feelings or observations reported by the person experiencing them.
Syncope: Passing out; an episode of loss of consciousness due to inadequate blood supply to the



brain.
Synthesis: The act of combining separate entities to form something new.
Systole: The contraction phase of the heart when the heart pumps out slightly more than half of
the blood it contains.
Systolic blood pressure: The top number of the blood pressure reading.
Systolic heart failure: Heart failure with a reduced ejection fraction.
Tachyarrhythmias: Abnormal heart rhythms that are too fast.
Tachycardia: An abnormally fast heart rate.
Telemetry: Monitoring of the heart using a remote device.
Temporary pacemaker: A temporary device to prevent development of heart rates that are too
low to maintain an adequate blood pressure.
Thiazides: A type of diuretic.
Thyroid function: Function of the thyroid gland.
Trans-catheter aortic valve replacement (TAVR): Replacement of an aortic valve via a
catheter-based procedure.
Trans-catheter mitral valve intervention: A catheter-based procedure in the mitral valve.
Trans-catheter mitral valve repair (TMVR): A catheter-based procedure to repair a
dysfunctional mitral valve.
Transducer: A device that converts energy from one form to another.
Transesophageal echocardiogram (TEE): An ultrasound of the heart that involves passing a
probe down the esophagus or food pipe to allow close visualization of the heart.
Trans-fatty acids: Possibly the worst type of fat, which raises your LDL cholesterol and lowers
your HDL cholesterol.
Transient ischemic attack (TIA): Neurologic symptoms and signs that resolve within 24 hours
(without evidence of permanent injury to the brain); a mini-stroke.
Transthoracic echocardiogram (TTE): The most common form of ultrasound of the heart, in
which the probe is placed on a patient’s chest.
Tricuspid valve: A valve that separates the right atrium and right ventricle.
Triglycerides: A type of fat in your blood.
Troponin: A biomarker released by the heart muscle in the setting of injury; elevated levels
might indicate a heart attack.
Type 2 diabetes: A type of diabetes in which a high blood glucose (sugar) is associated with
insulin resistance and lack of insulin.
Type D (distress) personality: The disease-prone personality that is characterized by negative
emotions (e.g., worry, irritability) and being socially reserved or lacking in self-assurance.
Ultrasound: High frequency sound waves used to image the organs and blood vessels of the
body.
Unstable angina: Chest pain that occurs suddenly, at rest, or persists despite rest or nitroglycerin



use.
Valve stenosis: Narrowing of a valve leading to obstruction of outflow.
Valvular heart disease: Disease of the heart valves.
Valvular regurgitation: Leaky valves.
Vascular disease: An illness affecting the blood vessels; often refers to blockage of the vessels.
Vascular surgeon: A surgeon who operates on blood vessels in the body.
Vasodilators: Medications that widen blood vessels to increase flow through them.
Vasovagal syncope: Fainting or passing out that is mediated by the function of nerves in the
body.
Vegetations: Growths on damaged heart valves.
Veins: Blood vessels of the body that carry “blue” blood (after the oxygen has been removed)
back to the heart.
Venous insufficiency: Inability of the veins to adequately return blood to the heart.
Ventricles: The lower chambers of the heart.
Ventricular fibrillation: A pre-terminal heart rhythm.
Ventricular tachycardia: A potentially lethal heart rhythm.
Verapamil: A calcium channel-blocker.
Vital signs: Blood pressure, heart rate or pulse, and body temperature.
Warfarin: A blood thinner.
Wheat flour: A powder made from the grinding of wheat used for human consumption.
World Health Organization (WHO): An international health agency of the United Nations that
provides information on heart disease and links to related topics; for example, diet, nutrition, and
obesity.
X-ray guidance: Use of an X-ray image to guide placement of a catheter.
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A
AACVPR (American Association of Cardiovascular and Pulmonary Rehabilitation), 126, 128
abdominal bloating. See ascites
abdominal obesity, 45, 63. See also central adiposity
ablation, 18, 56, 106
ACC (American College of Cardiology), 82, 85, 89
ACE (angiotensin-converting enzyme) inhibitors, 88, 90, 95, 156, 157
adherence, 63, 180
adjustment disorder, 65, 75
adrenaline, 88
AED. See automated external defibrillator
aerobic fitness, 128. See also exercise
AFib. See atrial fibrillation (AF)
AHA. See American Heart Association
AICD (automatic implantable cardioverter-defibrillator), 106
ALA acid, 140
alcohol use, 8, 44–45, 64, 141
allergic reaction, 22, 162
ambulatory telemetry monitoring, 37
American Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR), 126, 128
American College of Cardiology (ACC), 82, 85, 89
American Heart Association (AHA)
CPR taught by, 166–167
exercise information, 132–133
statin guidelines, 89
Support Network, 85
videos, 84
website, 80, 82

American Red Cross, 166–167
amiodarone, 90, 94
amlodipine, 88, 94
anaphylactic shock, 22
androgenic-anabolic steroids, 42
anemia, 35
aneurysm, aortic. See aortic aneurysm
anger, 116–118



angina, 5, 15, 31, 152–153
anginal equivalents, 15, 35
angina pectoris, 15
angioedema, 89
angiotensin-converting enzyme inhibitors. See ACE inhibitors
angiotensin-II hormone, 88
anhedonia, 63
antiarrhythmics, 90, 94
antibiotics, 27
anticipatory anxiety, 114
anticoagulant medications, 95
antifungal agents, 27
anti-hypertensive agents, 93
anti-oxidants, 141
anti-platelet agents, 56, 90, 95
anxiety, 44, 63, 114–116, 148
anxiety disorders, 44, 63, 92, 118
aorta, 3
aortic aneurysm, 23–26, 108
aortic dissection, 23–26, 31, 108, 154, 156
aortic regurgitation, 101
aortic stenosis, 4, 21, 101
aortic valve, 2, 20
aortic valve replacement (AVR), 100–101
APCs (atrial premature contractions), 37
arrhythmia
definition of, 4, 17–18
devices for, 106–107
medications for, 88, 90, 94
procedures for, 106–107
risk factors for, 18
symptoms of, 5, 17, 35
types of, 17, 18–19

arterial system, 3
arteries, 3
ascites (abdominal bloating), 6, 20
ASCVD (atherosclerotic cardiovascular disease), 9
ASD (atrial septal defect) closure, 104
aspirin, 9, 14, 56, 90, 95, 155, 156
asymmetry, 30
asymptomatic, 12, 21, 25, 164
atenolol, 88, 92
atherogenic risk, 135
atherosclerosis, 154
atherosclerotic cardiovascular disease (ASCVD), 9



atorvastatin, 93
atria, 2, 17, 18
atrial fibrillation (AF)
definition of, 4, 18
medications for, 90
prevalence of, 6
procedures for, 106, 164
symptoms of, 5, 37

atrial flutter, 90, 106, 164
atrial premature contractions (APCs), 37
atrial septal defect (ASD) closure, 104
atrioventricular (AV) node, 3
atypical pain, 5, 32
auscultation, 53
automated external defibrillator (AED), 162, 164–166, 169–170
automatic implantable cardioverter-defibrillator (AICD), 106
AV (atrioventricular) node, 3
AVR (aortic valve replacement), 100–101

B
balloon angioplasty, 98
balloon mitral valvotomy (BMV), 102
bare metal stents (BMS), 99
bariatric surgery, 9
beta-blockers, 88, 90, 92, 156, 157
bicuspid aortic valve, 101, 134
bile acid resins, 89
biomarkers. See cardiac biomarkers
bioprosthetic valve, 101
bloating. See abdominal bloating
blood clot
blocking blood flow to brain. See stroke
in coronary artery. See myocardial infarction (MI) (heart attack)
in leg. See deep vein thrombosis
in lungs. See pulmonary embolus
medications for. See anti-platelet agents; aspirin

blood cultures, 26
blood pressure
abnormal levels of, 38
assessing, 53
cardiac rehabilitation addressing, 126
drop in, upon rising. See orthostatic hypotension
high. See hypertension (high blood pressure)
ideal levels, 7, 12
records of, 57



screening, 47, 48
blood sugar (blood glucose)
high. See diabetes
lowering, medications for, 9
in metabolic syndrome, 45
screening, 47, 48

blood tests. See also screening tests
cardiac biomarkers, 54
for chest pain, 33
for palpitations, 37
for shortness of breath, 35

blood thinners, 14, 18, 90, 95
BMI (body mass index), 7, 9
BMS (bare metal stents), 99
BMV (balloon mitral valvotomy), 102
body mass index (BMI), 7, 9
Borg Scale of Perceived Exertion, 129–130
bradyarrhythmia, 154
bradycardia, 4, 17
brain
disturbance of blood flow to. See stroke
effects of heart disease on, 4

breath, shortness of. See shortness of breath
bupropion, 67
bypass surgery, 23

C
CABG. See coronary artery bypass graft
calcification, 100
calcium channel-blockers, 88, 90, 94, 156
captopril, 88
carbohydrates, 144
carbonic anhydrase inhibitors, 89
cardiac arrest, 162
cardiac biomarkers, 54
cardiac care centers, specialized, 76–77
cardiac care unit (CCU), 70
cardiac catheterization, 33, 36, 55–56
cardiac isoform (CPK-MB), 33
cardiac rehabilitation
benefits of, 124–126
definition of, 122–124, 126–128
finding programs for, 126, 128
nontraditional treatments with, 158

cardiac resynchronization therapy CRT device, 107



cardiac stress test. See stress tests
cardiogenic shock, 22
cardiologist. See doctor or cardiologist
cardiopulmonary exercise testing, 36
cardiopulmonary resuscitation (CPR)
definition of, 162
effectiveness of, 167–169
hands-only CPR, 162–164
learning, 166–167
procedure for, 162–164
rescue breathing with, 162
whether to have, 170

cardiopulmonary stress testing, 134
cardiovascular disease, 6. See also heart disease
cardiovascular events, 90
cardiovascular system, 2
caregivers, 83, 177–178
carotid arteries, 109
carotid-artery stenting, 109
carotid endarterectomy, 109
carotid intervention, 109
carotid ultrasound, 38
carvedilol, 88, 92
catheter, 55, 56, 98
catheter-based procedures
ablation, 18, 56, 106
complications from, 110
PCIs, 25, 98–99
preparation for, 109–110
recovery from, 110
structural, non-valvular, 103–104
TAVR, 100–101
TMVR, 102–103
vascular, 107–109

catheterization. See cardiac catheterization; coronary catheterization
CBT (cognitive-behavioral therapy), 66, 118
CDC (Centers for Disease Control and Prevention), 80
Centers for Disease Control and Prevention (CDC), 80
central adiposity, 134–135. See also abdominal obesity
chambers of the heart, 2
chest compressions, 162, 163
chest pain or discomfort, 37. See also angina
causes of, 31–32, 152–155
diagnostic tests for, 33–34
emergency treatment for, when needed, 158



medications for, 156–157
noncardiac causes of, 155, 158–159
treatments for, 155–159
types of, 152–153

chest X-rays, 33, 35, 52, 57
CHF (congestive heart failure). See heart failure
cholesterol
cardiac rehabilitation addressing, 126
high. See hyperlipidemia (high cholesterol); metabolic syndrome
lowering, medications for, 156, 157
in plaques, 5
screening, 47, 48
types of, 23

cholestyramine, 93
chronic inflammatory response, 135
clonidine, 93
clopidogrel, 95
cocaine, 45
cognitive-behavioral therapy (CBT), 66, 118
communication about your diagnosis. See also counseling or therapy
how to discuss with others, 71–73, 117–118
when to discuss with others, 70–71
who to tell, 71
why to discuss with others, 70
with children, 73–74
with employer and colleagues, 74
with your doctor, 30, 52–53

computed tomography (CT), 15, 33, 38
conduction system, 3
congestion, 5
congestive heart failure (CHF). See heart failure
conscious sedation, 100
contraction phase. See systole
contrast dye, 98
coronary angiogram, 52, 55
coronary angiography, 155
coronary arteries, 3
coronary artery bypass graft (CABG), 17, 56, 99
coronary artery disease
definition of, 5
prevalence of, 6
procedures for, 98–100
symptoms of, 152

coronary artery stent, 56
coronary catheterization, 55–56



costochondritis, 32
counseling or therapy. See also psychiatric care
seeking, 67
support groups, 75, 85
types of, 66–67

CPK (creatinine phosphokinase), 33
C-reactive protein (CRP), 33, 135
creatinine kinase biomarker, 54
creatinine phosphokinase (CPK), 33
CT. See computed tomography
CT angiogram (CTA), 33

D
d-dimer, 33
deep venous thrombosis (DVT), 39
defibrillator
conditions treated by, 18, 19
external. See AED
implantable. See AICD; ICD
shock from, 116

delirium, 111
depression, 92, 148
definition of, 61, 63, 65
inflammation and, 43
major depressive disorder (MDD), 43–44, 63, 75–76
medications for, 67, 75
as risk factor, 43–44

DES (drug-eluting stents), 99
DHA acid, 140
DHA (docosahexaenoic acid), 140
diabetes
cardiac rehabilitation addressing, 127
glucose readings for, 57
medications for, 9, 88
as risk factor, 7, 42, 45
risk factors for, 135

diagnosis
information resources about, 80–85
second opinion regarding, 76
talking to others about. See communication about your diagnosis
your feelings about. See emotions

diagnostic coronary angiography, 98
diagnostic tests. See also specific tests
for chest pain, 33–34
list of, 54–57



for palpitations, 37
physical exam, 38–39, 53
for shortness of breath, 35–36
for stroke, 38

dialysis, 5
diastole (relaxation phase), 3, 4
diastolic blood pressure, 7
diet, 7, 9, 63–64. See also alcohol use
carbohydrates in, 144
cardiac rehabilitation addressing, 126–127
energy equation and, 135–136
fats in, types of, 136–137
FDA regulation and, 138
fiber in, 144–147
importance of, 134
information resources for, 82
salt in, 141–143
whole grains in, 146–147

digoxin, 94
dilated cardiomyopathy, 8
diltiazem, 88
disopyramide, 90
dissection, 24. See also aortic dissection
distressed (Type D) personality, 60
diuretics, 89, 90, 94
dizziness, 5, 37
DNR (Do Not Resuscitate) order, 171
docosahexaenoic acid (DHA), 140
doctor or cardiologist. See also psychiatric care
communicating with, 30, 52–53
electrophysiologist, 18, 19
as information resource, 81
interventional cardiologist, 23
second opinion, requesting from, 76

Do Not Resuscitate (DNR) order, 171
drug–drug interactions, 67, 95, 158
drug-eluting stents (DES), 99
drugs. See illicit drugs; medications
drug toxicity, 162
dual-chamber pacemaker, 106–107
DVT (deep venous thrombosis), 39
dyslipidemia, 23. See also hyperlipidemia (high cholesterol)

E
echocardiogram, 15, 38, 47, 48, 54–55



echocardiography, 55
edema (swelling), 6, 20, 36, 39, 53
ejection fraction (EF), 3, 4
EKG. See electrocardiogram
electrical cardioversion, 164–166
electrical conduction system
definition of, 3
malfunctions of. See arrhythmia

electrocardiogram (EKG)
definition of, 33, 54
when used, 15, 35, 47, 48, 52

electrolytes, 89, 90, 94
electrophysiological (EP) study, 56
electrophysiologist, 18, 19, 106
emergency medical services (EMS), 163
emergency medical technician (EMT), 164
emergency treatment, when needed, 158–159
emotions. See also mental health
anger, 60, 62, 116–118
denial, 61–62
duration of, after diagnosis, 65–66
fear, 60, 114–116
guilt, 62, 175
hopelessness, 64–65
medications affecting, 92–95
negative, effects of, 60–61, 116, 117
normal, after diagnosis, 60–61, 62–63, 74, 114–116
positive, cultivating, 64, 66–67, 118–119
sadness, 61, 62–63. See also depression
self-blame, 63–64
stages of grief, 61
strategies for handling, 60–61
Type D (distressed) personality, 60

endocarditis, 26–27
endovascular aortic repair (EVAR), 108
end-stage heart failure, 20
energy equation, 135–136
enriched grains, 147
EPA acid, 140
EP (electrophysiological) study, 56
erythrocyte sedimentation rate (ESR), 33
esophagitis, 155
esophagus, 55, 104
ESR (erythrocyte sedimentation rate), 33
EVAR (endovascular aortic repair), 108



excess fluid build-up. See congestion
exercise
cardiac rehabilitation addressing, 127, 133
duration of, 131
frequency of, 129, 132–133
functional capacity for, 130
goals for, 128
importance of, 7, 8–9, 64, 132
increasing, 131
information resources for, 82
intensity of, 129–131, 132–134
for prevention of heart disease, 132–133
type of, 128

exercise physiologist, 122
exercise stress test, 55, 130
extremities
clot in. See DVT
examination of, 39, 53
swelling of. See edema

ezetimibe, 89, 90

F
facial droop, 30
fainting. See syncope
familial hyperlipidemia, 90
family and friends
caregiving by, 177–180
help available to, 176–177
stress experienced by, 174–176
talking about life support options, 171
talking about your diagnosis with, 71–74

Family Medical Leave Act (FMLA), 74
F.A.S.T. mnemonic for stroke symptoms, 30
fatigue, 5, 38
fats, 136–140
FDA (Food and Drug Administration), 138
feelings. See emotions
fiber, 144–147
fibrates, 89
fibromuscular dysplasia, 134
finger-stick glucose reading, 57
flecainide, 90
fluid build-up. See congestion
FMLA (Family Medical Leave Act), 74
Food and Drug Administration (FDA), 138



foods interacting with medications, 91
functional capacity, 128, 130
fungi, 26, 27

G
GAD. See generalized anxiety disorder
gangrene, 108
gastritis, 155
gemfibrozil, 93
general anesthesia, 99, 101, 102, 105
generalized anxiety disorder (GAD), 44, 63, 92
genetic factors of heart disease, 8
gold standard, 101
guilt, 62, 175

H
HDL (high-density lipoprotein), 23, 136
health literacy, 61–62
heart
components of, 2–3
function of, 3
rate (beats per minute), 3, 38
rhythm of, abnormal. See arrhythmia
rhythm of, assessing, 53
sounds of, assessing, 39, 53

heart attack. See myocardial infarction (MI) (heart attack)
heart block, 53
heartburn, 15, 158
heart disease
assessment of, 52–57. See also diagnostic tests
deaths from, 6
emotional reactions to, 60–61
genetic factors of, 8
information resources about, 80–85
prevalence of, 6, 7
risk factors, list of, 6–8, 42–43, 43–44, 52–53
risk factors, modifying, 8–9, 48
symptoms of, 5–6, 52
types of, 3–5. See also specific conditions

heart failure
definition of, 4, 19–20
medications for, 88
prevalence of, 6, 19
procedures for, 104–106
weight readings for, 57



heart–lung bypass machine, 99, 101, 102
heart murmur, 30, 47, 48, 53
heart transplantation, 105–106
hemorrhagic stroke, 14
heparin, 95
hepatitis C, 45
heroin, 45
high blood pressure. See hypertension (high blood pressure)
high cholesterol. See hyperlipidemia (high cholesterol)
high-density lipoprotein (HDL), 23, 136
HIV (human immunodeficiency virus), 45
HMG-CoA reductase inhibitors, 89
Holter monitoring, 37, 56
hopefulness, 118–119
human immunodeficiency virus (HIV), 45
hydralazine, 93
hyperlipidemia (high cholesterol)
definition of, 23
medications for, 9, 89
as risk factor, 7
treatment of, 23, 147

hypertension (high blood pressure), 42
definition of, 12–14
medications for, 9, 13, 88, 89, 93
in metabolic syndrome, 45
prevalence of, 6, 12
as risk factor for heart disease, 7
risk factors for, 13
symptoms of, 12
treatment of, 13–14
white-coat hypertension, 53

hyperthyroidism, 45, 94
hypertrophic cardiomyopathy, 8
hypothyroidism, 94

I
ICD (implantable cardioverter defibrillator), 107, 169
ICU (intensive care unit), 110
illicit drugs, 44–45
implantable cardioverter defibrillator (ICD), 107, 169
inflammation
around the heart. See pericarditis
aspirin reducing, 157
chronic inflammatory response, 135
depression and, 43



of heart muscle. See myocarditis
noncardiac, 155

insulin resistance, 135
intensive care unit (ICU), 110
INTERHEART study, 134
Internet resources, 80–85
interventional cardiologist, 23
intravenous drug use, 45
ischemic stroke, 14

K
kidneys
damage to, from surgery, 111
diagnostic tests for, 35
effects of heart disease on, 5

kindling, 65

L
labetolol, 92
LDL (low-density lipoprotein), 23, 89
left anterior descending artery, 3
left atrium, 2
left bundle, 3
left circumflex artery, 3
left coronary artery, 3
left ventricle, 2
left ventricular assist device (LVAD), 20, 104–105
lidocaine, 90
life coaches, 67
lifestyle factors
for heart disease, 7, 42, 123
for hypertension, 13
information resources for, 82
modifying, 8–9, 48, 63–64. See also cardiac rehabilitation; diet; exercise

lightheadedness, 5, 30, 37
lipid-lowering agents, 89–90, 93
lipid profile, 147. See also hyperlipidemia (high cholesterol)
lisinopril, 88
liver
effects of heart disease on, 5
failure of, medications for, 89

loop diuretics, 89
losartan, 95
loved ones. See family and friends
low blood glucose. See hypoglycemia



low-density lipoprotein (LDL), 23, 89
lungs
assessing, 53
clots in. See pulmonary embolus
effects of heart disease on, 5
examination of, 39
fluid in. See pulmonary edema
symptoms involving, 5–6

LVAD (left ventricular assist device), 20, 104–105

M
magnetic resonance imaging (MRI) scan, 15, 36, 38
major depressive disorder (MDD)
medications affecting, 92
as risk factor, 43–44, 63
treatment for, 75–76, 118

Marfan syndrome, 134
MDD. See major depressive disorder
mechanical valve, 101
medical conditions as risk factors, 7, 13, 42, 45–46
medical history, evaluation of, 52–53, 57
medications, 156–157
current, evaluation of, 52, 57
emotional state affected by, 92–95
foods interacting with, 91
increasing risk of heart disease, 42
interactions between, 67, 91
reducing risk of heart disease, 9
side effects of, 90
treating heart disease, 88–90

meditation, 66, 118
MedlinePlus, 80
Mended Hearts organization, 85
mental health. See also emotions
adjustment disorder, 65, 75
anxiety. See anxiety; anxiety disorders
cardiac rehabilitation addressing, 127, 148–149
complications after surgery, 111
counseling or therapy for, 66–67, 116, 118
depression. See depression
panic. See panic attack; panic disorder
psychiatric care for, 67, 116
PTSD, 44, 92

mental-health workers, 67
metabolic conditions, 45–46



metabolic rate, 136
metabolic syndrome, 45, 63
methamphetamine, 45
metoprolol, 88, 92
MI. See myocardial infarction (heart attack)
mind-body approaches, 148
mindfulness exercises, 66
ministroke. See transient ischemic attacks (TIAs)
MitraClip, 102
mitral valve, 2, 20, 101–103
mitral valve regurgitation, 4, 102
mitral valve stenosis, 102
mitral valve surgery, 102
MRI (magnetic resonance imaging) scan, 15, 36, 38
muscles
effects of heart disease on, 5
exercising. See exercise

myocardial infarction (MI) (heart attack). See also angina
definition of, 16–17
fear of, managing, 114–116
prevalence of, 6, 16
symptoms of, 30, 152, 155

myocarditis, 27

N
National Institutes of Health (NIH), 80, 84
nausea, 5, 30
neurocardiogenic syncope, 22
neurogenic shock, 22
niacin, 89, 93
nicotine replacement therapies, 8
nifedipine, 88, 94
NIH (National Institutes of Health), 80, 84
nitrates, 156, 157
nitroglycerin, 153, 156, 157
non-shockable rhythm, 167–169
nonsteroidal anti-inflammatory drugs (NSAIDs), 90
NSAIDs (nonsteroidal anti-inflammatory drugs), 90
N-terminal Pro Brain Natriuretic Peptide (NTpBNP), 35
NTpBNP (N-terminal Pro Brain Natriuretic Peptide), 35
nuclear imaging, 33
nuclear isotope, 36
nuclear stress test, 36, 55
nutritionist, 122



O
obesity. See also weight
abdominal, 45, 63
definition of, 7, 134–135

obstructive sleep apnea, 8
omega-3 fatty acids, 140
Online resources, 80–85
open-heart surgery, 100
opiates, 45
optimism, 66–67, 118–119
organs, 4–5. See also specific organs
orthopnea, 6
orthostatic hypotension, 21
osmotic diuretics, 89
overweight, 7
oxygenated blood, 3, 162

P
pacemaker, 18, 106–107
PAD (peripheral arterial disease), 23
pain. See atypical pain; chest pain or discomfort
palpitations, 5, 37, 90
panic attack, 44, 115, 176
panic disorder, 44, 92
parasympathetic nervous system, 66
paroxysmal nocturnal dyspnea, 6
partially hydrogenated vegetable oil, 139
patent foramen ovale (PFO) closure, 103, 104
PCIs (percutaneous coronary interventions), 25, 98–99
PCP (primary care physician). See doctor or cardiologist
PCSK9 inhibitors, 89, 90
percutaneous coronary interventions (PCIs), 25, 98–99
percutaneous transluminal coronary angioplasty (PTCA), 98
percutaneous valve repair, 21
pericardial effusion, 27, 35, 39
pericarditis, 27, 35, 39, 152, 154
peripheral arterial disease (PAD), 23
peripheral artery interventions, 108
peripheral blood vessels, 157
peripheral vascular disease, 53
permanent pacemaker, 101
pessimistic, 67, 118
PFO (patent foramen ovale) closure, 103, 104
physical activity. See exercise



physical exam, 38–39, 53
physical therapist, 122
phytonutrients, 146
pitting edema, 36
plaque
definition of, 5, 154
reformation of, 56

platelets, 56
pleurisy, 32
pneumonia, 33, 155
pneumothorax, 33
polyunsaturated fat, 140
positive psychology, 66
post-traumatic stress disorder (PTSD), 44, 92
postural hypotension. See orthostatic hypotension
potassium, 94
potassium-sparing diuretics, 89
pre-diabetes, 42
pre-eclampsia, 42
premature ventricular contractions (PVCs), 37
primary care physician (PCP). See doctor or cardiologist
procainamide, 90
procedures. See also specific procedures
for aortic valve, 100–101
for arrhythmia, 106–107
complications from, 110, 111
for coronary arteries, 99–100
for heart failure, 104–106
for mitral valve, 101–103
preparation for, 109–110, 110
for pulmonic valve, 103
recovery from, 110, 111
structural, non-valvular, 103–104
for tricuspid valve, 103
vascular, 107–109

propranolol, 88, 92
psychiatric care, 67. See also counseling or therapy
psychiatrist, 67, 76, 148
psychologist, 67
psychotherapy, 65, 75
PTCA (percutaneous transluminal coronary angioplasty), 98
PTSD (post-traumatic stress disorder), 44, 92
pulmonary artery, 3
pulmonary edema, 30, 33
pulmonary embolus, 31, 35, 155



pulmonic valve, 3, 20, 103
PVCs (premature ventricular contractions), 37

R
radiation therapy, 27
radiofrequency catheter, 106
radionuclide, 55
ramipril, 88
rating of perceived level of effort (RPE), 129–130, 131
Raynaud’s disease, 88
recovery from procedures, 110, 111. See also cardiac rehabilitation
refined grains, 147
relaxation phase. See diastole (relaxation phase)
rescue breathing, 162
resistance training. See strength training
re-stenosis, 56
rheumatic fever, 21
right atrium, 2
right bundle, 3
right coronary artery, 3
right ventricle, 2
risk factors for heart disease
depression as, 43–44
list of, 6–8, 42–43
modifying, 8–9, 134

rosuvastatin, 93
RPE (rating of perceived level of effort), 129–130, 131

S
salt, 141–143
saturated fats, 137
SAVR (surgical aortic valve replacement), 101
screening tests
accuracy of, 47
frequency of, 47–49
list of, 46–47

second opinion, 76
selective serotonin re-uptake inhibitors (SSRIs), 67
seniors, information for, 83
septic shock, 22
septum, 2
sertraline, 67, 75
shock, 22–23
shockable rhythm, 165, 167–169
shortening, 139



shortness of breath
causes of, 5, 20, 34–35, 37
diagnostic tests for, 35–36

signs, 30. See also symptoms
simvastatin, 93
sinoatrial (SA) node, 3
skin
heart disease affecting, 5
swelling affecting, 36, 39

sleep apnea, obstructive, 8
smoking, 7, 8, 64, 127
social workers, 67
sodium, 94
sotalol, 90
specialized cardiac care centers, 76–77
SSRIs (selective serotonin re-uptake inhibitors), 67
stable angina, 153, 154, 155
stages of grief, 61
state and local information resources, 84
statins, 89–90, 93, 155
stent grafts, 108
stents, 23, 55, 98–99, 155
stent thrombosis, 99
step-down floor, 111
sternotomy, 99
sternum, 99, 163
stethoscope, 53
stigma, 67
strength training, 129
stress. See also emotions
cardiac rehabilitation addressing, 148–149
felt by family and friends, 174–176
as risk factor, 8, 64

stress echocardiogram, 54
stress tests, 35, 47, 48, 55
stroke
carotid interventions for, 109
definition of, 14–15
diagnosis of, 15, 38
ministroke (TIA), 15, 38, 109
prevalence of, 14
symptoms of, 14, 30, 38
treatment of, 15
types of, 14

sublingual nitroglycerin, 153



substance use, 64
sudden cardiac death, 90, 141, 169
support groups, 75, 85, 116
supraventricular tachycardia, 106
supraventricular tachycardia (SVT), 19
surgical aortic valve replacement (SAVR), 101
SVT (supraventricular tachycardia), 19
sweating, excessive, 5, 30
swelling. See edema
symptoms. See also specific conditions
definition of, 30
discussing with your doctor, 30, 52–53
immediately seeking help for, 14, 15, 17, 19, 20, 30, 38, 67, 152, 157, 158

synchrony, 107
syncope (fainting), 22
syndrome X. See metabolic syndrome
systole, 3
systolic blood pressure, 7
systolic heart failure, 4

T
tachyarrhythmia, 154
tachycardia, 4, 17
TAVR (trans-catheter aortic valve replacement), 100–101
TEE (transesophageal echocardiogram), 55, 104
telemetry monitoring, 37
temporary pacemaker, 111
tests. See diagnostic tests; screening tests
therapy. See counseling or therapy
thiazides, 89
thyroid disorders
arrhythmias resulting from, 18, 38
medications affecting, 94
as risk factor, 42, 45

TIAs. See transient ischemic attacks
TMVR (trans-catheter mitral valve repair), 102
trans-catheter aortic valve replacement (TAVR), 100–101
trans-catheter mitral valve repair (TMVR), 102
transducer, 54
transesophageal echocardiogram (TEE), 55, 104
trans fats, 137–140
transient ischemic attacks (TIAs), 15, 38, 109
transthoracic echocardiogram (TTE), 54
treating heart disease, 88–90
treatment centers, specialized, 76–77



tricuspid valve, 2, 20, 103
triglycerides, 137, 141
troponin biomarker, 33, 35, 54
TTE (transthoracic echocardiogram), 54
type 2 diabetes, 135, 141
Type D (distressed) personality, 60

U
ultrasound
in catheter-based procedure, 102
of heart. See echocardiogram
of legs, 37
of neck arteries, 15

unstable angina, 153, 154, 155
US Food and Drug Administration (FDA), 138

V
valves
definition of, 2, 20–21
procedures for, 100–103

valvular dysfunction, 20–21
valvular endocarditis. See endocarditis
valvular heart disease, 4, 6
valvular regurgitation, 21, 100, 154
valvular stenosis, 21, 100, 154
vascular disease, 39, 45, 53
vascular exam, 39
vascular procedures, 107–109
vascular surgeon, 23
vasovagal syncope, 22
vegetation, 26
venous insufficiency, 39
ventricles, 2
ventricular fibrillation (VF), 19, 90, 164
ventricular tachycardia (VT), 19, 90, 106, 164
verapamil, 88, 94
VF. See ventricular fibrillation
videos, informational, 84–85
vital signs, 38
VT. See ventricular tachycardia

W
warfarin, 14, 90, 95
water pills. See diuretics
weight. See also obesity



BMI measurement for, 7
cardiac rehabilitation addressing, 126
central adiposity, 134–135
losing, 9
managing, 135–136. See also diet
records of, 57
screening, 47, 48

white-coat hypertension, 53
whole grains, 146–147
World Health Organization (WHO), 81

X
X-ray guidance of catheter, 98, 100, 102, 108
X-rays, chest, 33, 35, 52, 55, 57
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