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Coronary Artery Disease Causes Risk Factors
Symptoms and Prevention
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Introduction
Coronary artery disease (CAD), also called coronary heart disease, develops when the blood supply to
the heart muscle is limited by atherosclerosis or other abnormalities affecting the coronary
circulation. It is often described simply as “clogged arteries,” but that phrase hides the biological
complexity of the disease. Atherosclerotic plaque contains lipids, inflammatory cells, connective
tissue, and calcification within the arterial wall, and the clinical consequences depend not only on how
narrow an artery becomes but also on plaque stability, clot formation, vessel spasm, and small-vessel
function. Some patients have predictable symptoms during exertion, some develop acute coronary
syndrome after sudden plaque disruption, and others have nonobstructive or microvascular disease
that can still produce ischemia. CAD can also remain silent until a serious event occurs, which is why
prevention and risk assessment are as important as symptom recognition (American College of
Cardiology/American Heart Association, 2023; American College of Cardiology/American Heart
Association, 2025).

How Coronary Artery Disease Develops
The heart requires a continuous supply of oxygenated blood through the coronary arteries. When
physical activity, emotional stress, illness, or fever increases the heart’s workload, healthy vessels
respond by increasing flow. Atherosclerosis can limit that response. Low-density lipoprotein particles
can enter the inner arterial wall and contribute to an inflammatory process in which immune cells,
smooth-muscle cells, connective tissue, and calcium form a plaque. The artery is therefore not simply
a pipe gradually filled with fat. Plaque is biologically active tissue whose composition can influence
whether it remains relatively stable or becomes prone to rupture.

Stable plaque may enlarge gradually and reduce the amount of blood that can reach the myocardium
during exertion. This supply-demand imbalance can produce angina, often described as pressure,
heaviness, squeezing, burning, breathlessness, or reduced exercise tolerance rather than sharp pain.
Acute coronary syndrome develops when a plaque becomes disrupted or eroded and triggers clot
formation. The clot may suddenly reduce or block flow, causing unstable angina or myocardial
infarction. Rapid restoration of blood flow can limit heart-muscle injury, which is why new severe
chest pressure, sweating, nausea, faintness, shortness of breath, or discomfort spreading to the arm,
back, neck, or jaw requires urgent evaluation rather than waiting at home for certainty.
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Not every ischemic syndrome is caused by one major fixed blockage. Coronary microvascular
dysfunction can impair the small vessels that regulate blood flow within the heart muscle, and
vasospastic angina can result from intense temporary constriction of a coronary artery.
Nonobstructive plaque may also carry significant risk. These conditions are important because a
normal or only mildly abnormal large-vessel angiogram does not automatically prove that symptoms
are noncardiac. The clinical picture, risk factors, and appropriate specialized testing remain important,
particularly in patients whose symptoms persist.

Risk Factors and Prevention
CAD develops through a combination of nonmodifiable and modifiable risk factors. Age, family history,
inherited lipid disorders, and genetic susceptibility affect baseline risk. A family history of premature
coronary disease is especially important, while familial hypercholesterolemia can expose arteries to
very high LDL cholesterol from early life. Race and ethnicity can correlate with different patterns of
disease, but these differences should not be reduced to biology because healthcare access,
neighborhood conditions, discrimination, environmental exposure, income, and other social factors
also shape cardiovascular outcomes.

Smoking is one of the most important modifiable risks. Tobacco smoke does not simply deposit a
layer of tar inside the coronary arteries; it damages cardiovascular health through endothelial
dysfunction, inflammation, oxidative stress, adverse lipid effects, increased clotting tendency, and
reduced oxygen delivery. High blood pressure also accelerates vascular injury and increases the
heart’s workload, often without causing obvious symptoms. Elevated LDL cholesterol is causally
involved in atherosclerotic cardiovascular disease, while diabetes increases risk through vascular,
metabolic, inflammatory, and kidney-related pathways. These factors frequently cluster, which is why
prevention is more effective when overall cardiovascular risk is managed rather than treating one
laboratory number in isolation.

Regular physical activity, a heart-healthy eating pattern, adequate sleep, smoking cessation, blood-
pressure control, diabetes management, and appropriate lipid-lowering therapy can reduce risk.
Nutrition should emphasize overall pattern rather than an indiscriminate “low-fat” rule. Fruits,
vegetables, whole grains, legumes, nuts, fish or other suitable protein sources, and unsaturated fats
can be emphasized while excessive sodium, trans fat, refined carbohydrates, and heavily processed
foods are limited. Physical activity improves cardiovascular fitness, insulin sensitivity, blood pressure,
mood, and function, but a previously inactive person with significant symptoms or medical disease
may need professional guidance before beginning vigorous exercise. Prevention is also affected by
the surrounding environment: safe places to walk, affordable medications, healthy food access,
smoke-free spaces, and reliable primary care make individual behavior easier to sustain.
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Symptoms and Clinical Assessment
Angina is the best-known manifestation of CAD, but symptoms vary widely. Some patients experience
classic central chest pressure during exertion; others notice fatigue, breathlessness, nausea, reduced
stamina, dizziness, jaw discomfort, back discomfort, or indigestion-like sensations. Diabetes and older
age may reduce typical pain perception, and some people remain asymptomatic until a heart attack
or another complication occurs. Women can experience classic chest discomfort as well as symptoms
such as unusual fatigue, shortness of breath, nausea, or back and jaw pain. Cardiovascular disease
remains a major health concern in women, and diagnostic assessment should avoid stereotypes that
dismiss their symptoms as inherently vague or emotional.

Clinical evaluation begins with the nature, location, duration, triggers, and relieving factors of
symptoms together with medical history, family history, medications, physical examination, and vital
signs. An electrocardiogram may identify ischemic changes, previous injury, rhythm abnormalities, or
other clues, but a normal tracing does not rule out CAD. Laboratory testing may include cholesterol,
glucose, kidney function, anemia assessment, and cardiac troponin when acute myocardial injury is
suspected. Troponin is highly useful in the correct clinical setting, but it should be interpreted as part
of a diagnostic pathway rather than as a stand-alone answer.

Noninvasive testing may include exercise testing, stress imaging, coronary computed tomographic
angiography, or coronary calcium scoring in selected patients. The correct test depends on age,
symptoms, pretest probability, kidney function, ability to exercise, baseline ECG findings, radiation
considerations, and the question being asked. Invasive coronary angiography can define coronary
anatomy and guide treatment when acute coronary syndrome or high-risk disease is suspected. It can
also be combined with physiologic measurements to determine whether a narrowing actually limits
flow. Because angiography carries risks such as bleeding, contrast-related kidney injury, and vascular
complications, it is most appropriate when the expected diagnostic or therapeutic benefit justifies
those risks.

Treatment and Revascularization
Treatment has two broad goals: reduce symptoms and lower the risk of heart attack, stroke, heart
failure, and premature death. The National Heart, Lung, and Blood Institute notes that treatment may
include heart-healthy lifestyle changes, medicines, and procedures, depending on symptoms and
other medical conditions. Lipid-lowering therapy, blood-pressure treatment, antiplatelet therapy for
appropriate patients, antianginal medication, diabetes therapy, and smoking cessation can all play a
role. Medication decisions must account for bleeding risk, kidney disease, heart failure, recent acute
coronary syndrome, diabetes, and other conditions. Patients should not start aspirin solely because
they fear heart disease; benefits and bleeding risks differ according to the clinical situation (National
Heart, Lung, and Blood Institute, 2025).

https://academic-master.com/aerobic-exercise-and-mechanisms-associated-with-improving-cardiovascular-health/


Copyright © 2026 Academic Master. | 4

Revascularization is used when restoring blood flow is expected to improve outcomes or relieve
symptoms. Percutaneous coronary intervention opens selected vessels with a balloon and usually a
stent, while coronary artery bypass grafting creates alternate routes around severely diseased
segments. In acute coronary syndromes, revascularization can be lifesaving. In stable disease, the
benefit depends on anatomy, symptom burden, response to medical therapy, ventricular function,
diabetes, left-main or multivessel disease, and overall procedural risk. A procedure does not remove
the underlying tendency toward atherosclerosis, so preventive treatment must continue after a stent
or bypass operation.

Rehabilitation and Long-Term Management
Cardiac rehabilitation is an important part of recovery after many heart attacks, procedures, and
cardiac diagnoses. It combines structured exercise, education, medication support, nutrition
counseling, psychological care, and risk-factor management rather than functioning as an exercise
class alone. Participation can be limited by transportation, cost, referral gaps, work schedules,
disability, or lack of nearby programs, which is why home-based and hybrid approaches are
increasingly important for suitable patients. Long-term management also includes follow-up
appointments, symptom monitoring, adherence to medication, and individualized advice about work,
travel, sexual activity, driving, and physical exertion.

Fear after a cardiac event can lead some patients to become excessively inactive, while denial may
lead others to resume strenuous activity or stop medication too quickly. Family support is most useful
when it helps with practical changes and emergency awareness rather than policing every decision.
Mental health also deserves attention because anxiety and depression can affect recovery, activity,
sleep, and adherence. The long-term goal is not only survival but also preservation of function,
confidence, and quality of life.

Conclusion
Coronary artery disease is a chronic and sometimes acute vascular disorder that involves
atherosclerosis, inflammation, impaired blood-flow regulation, and in some cases sudden thrombosis.
It can appear as stable exertional discomfort, subtle exercise intolerance, acute coronary syndrome,
microvascular disease, or no symptoms at all before a serious event. Smoking, high blood pressure,
LDL cholesterol, diabetes, inactivity, diet, sleep, and social conditions influence risk, while age, family
history, and inherited disorders affect susceptibility.

Accurate diagnosis combines clinical history with targeted testing, and effective treatment combines
prevention, medication, rehabilitation, and revascularization when indicated. The most important
practical lesson is that CAD should not be viewed as an inevitable consequence of aging or as a
problem that begins only when chest pain appears. Risk reduction can start years earlier through
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tobacco avoidance, blood-pressure and lipid management, diabetes care, regular activity, healthy
nutrition, and access to preventive healthcare. Patients with new or severe symptoms should seek
timely professional assessment because early recognition and treatment can preserve heart muscle
and prevent complications.
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