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Introduction
Cardiovascular disease (CVD) remains one of the leading causes of morbidity and mortality among adults worldwide. According to the World Health Organization (2024), approximately 17.9 million deaths occur annually from CVD, representing nearly one-third of global deaths. The adult population faces numerous modifiable and nonmodifiable risk factors such as hypertension, obesity, diabetes, sedentary lifestyle, and genetic predispositions. Early detection and management of these conditions are crucial to prevent complications, yet many adults remain undiagnosed or untreated until advanced stages. Emerging technologies, particularly artificial intelligence (AI) diagnostics, have introduced transformative opportunities in cardiovascular care. By enabling faster, more accurate detection of abnormalities, AI has the potential to improve clinical outcomes, enhance access to care, and reduce healthcare disparities across populations.
Global Burden of Disease Condition/Risk Factor
Cardiovascular disease encompasses a range of disorders involving the heart and blood vessels, including coronary artery disease, stroke, heart failure, and peripheral vascular disease. In adults, the most prevalent form—coronary artery disease—arises from atherosclerosis, where plaque buildup restricts blood flow to the heart (Virani et al., 2021). Common symptoms include chest pain, shortness of breath, fatigue, and palpitations. However, many individuals remain asymptomatic until a major cardiac event occurs, making early detection vital. Diagnosis traditionally relies on a combination of physical examination, electrocardiograms (ECG), echocardiography, laboratory tests, and imaging such as computed tomography (CT) angiography. Treatment options include lifestyle modification, pharmacologic therapy, and surgical interventions such as angioplasty or bypass surgery. Despite medical advancements, CVD continues to impose a significant economic and social burden. In the United States alone, CVD accounts for over $240 billion in healthcare costs annually (Centers for Disease Control and Prevention [CDC], 2023). These figures highlight the urgent need for preventive strategies and innovative diagnostic tools that can identify at-risk individuals earlier and more efficiently.
Technology and Healthcare
The integration of technology into healthcare has catalyzed a paradigm shift in how clinicians diagnose and manage disease. In the past decade, digital innovations such as telemedicine, wearable sensors, and electronic health records have revolutionized care delivery. AI, in particular, represents a major leap forward by allowing computers to process complex datasets, detect patterns, and generate clinical insights that would otherwise be impossible or time-consuming for humans alone (Topol, 2023). In cardiovascular care, AI applications are increasingly used for ECG interpretation, risk prediction, imaging analysis, and population health monitoring. For instance, AI algorithms can analyze large volumes of ECG data in seconds, identifying subtle changes that precede myocardial infarction or arrhythmia. This level of precision enables earlier intervention, reduced hospitalizations, and improved survival rates. Moreover, AI-supported diagnostics can extend high-quality cardiac evaluation to underserved
populations where access to cardiologists is limited, improving equity and access to care (Johnson et al., 2022).
Chosen Evidence-Based Technology Use in Disease or Risk Factor
AI diagnostics in cardiovascular disease have demonstrated significant promise in improving patient outcomes and health system efficiency. One notable application is the use of AI-based image recognition in echocardiography and cardiac CT scans. Studies have shown that machine learning algorithms can detect left ventricular dysfunction and coronary artery calcifications with accuracy comparable to expert cardiologists (Attia et al., 2022). These systems continuously learn and improve as they process more data, resulting in enhanced diagnostic precision over time. Another example involves AI-driven ECG interpretation tools, such as the Mayo Clinic’s deep learning model, which can identify patients with asymptomatic left ventricular dysfunction even when standard ECG results appear normal (Attia et al., 2019). Early identification enables timely treatment initiation, preventing progression to heart failure. The benefits of AI diagnostics are multifaceted: improved diagnostic accuracy, faster decision-making, reduced clinician workload, and enhanced patient engagement through personalized feedback. However, challenges remain, including concerns about data privacy, algorithmic bias, and the need for clinician oversight. Additionally, implementing AI tools requires substantial infrastructure, training, and regulatory compliance, which may be prohibitive for smaller healthcare systems (Reddy et al., 2023). Despite these limitations, evidence supports AI’s potential to substantially improve cardiovascular outcomes when integrated thoughtfully into clinical workflows.
Conclusion
Cardiovascular disease continues to represent a major global health challenge among adults, demanding innovative approaches to enhance early detection and management. Artificial intelligence diagnostics offer a powerful solution, leveraging data-driven insights to support clinical decision-making and improve outcomes. By enhancing diagnostic accuracy, expanding access to quality care, and enabling preventive interventions, AI can mitigate the global burden of cardiovascular disease. Continued research, ethical oversight, and equitable implementation will be essential to ensure that AI fulfills its promise in transforming cardiovascular healthcare and improving quality of life for adult populations worldwide.
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