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Abstract 

Cardiovascular diseases (CVDs), a significant global health concern, are responsible for 28% of all deaths, 

particularly in India, where they contribute substantially to the global disease burden, taking several 

million lives globally and annually. Despite advancements in healthcare, the prevalence of CVDs 

continues to rise due to rapid urbanization, lifestyle changes, and population aging. This comprehensive 

review examines the intersection of artificial intelligence (AI) and cardiovascular disease management in 

India, assessing the prevalence, impact, and systemic challenges of CVDs within the Indian healthcare 

landscape. 

This review highlights the transformative potential of AI technologies to revolutionize cardiovascular care, 

including applications in early diagnosis, risk prediction, treatment optimization, and remote patient 

monitoring. Drawing on literature from databases such as PubMed, Scopus, and Google, it evaluates the 

current state of AI adoption in India’s mixed public–private healthcare system. The paper discusses key 

barriers like infrastructure gaps, data fragmentation, workforce limitations, healthcare system challenges, 

socioeconomic factors, and regulatory concerns. It also presents emerging use cases of Artificial 

Intelligence in Indian cardiology, including AI-enabled ECG analysis and telecardiology services. Our 

review also addresses the challenges and limitations of implementing AI in this context. 

Our review emphasizes the urgent need for collaborative efforts among policymakers, healthcare 

providers, and researchers to overcome implementation barriers to AI integration and ensure equitable 

access to innovative healthcare solutions. By fetching existing research and offering practical 

recommendations, this review contributes to the academic discourse on AI-driven healthcare interventions 

in India. Increased investment, regulatory clarity, and capacity building are essential to harness AI’s full 

potential in transforming cardiovascular healthcare in India. 

 

Introduction 

Cardiovascular diseases are a major global health concern, responsible for approximately 19.2 million 

deaths globally and annually (World Health Organization, 2023). In India, the burden is particularly high, 

with earlier onset and higher mortality rates compared to high-income countries (Prabhakaran et al., 2018). 

CVDs include conditions such as coronary artery disease, hypertension, stroke, and heart failure. Rapid 

urbanization, unhealthy diets, tobacco use, and sedentary lifestyles have contributed significantly to their 

rise in India. Sadly, despite health interventions, policies, and medical technology, the worldwide burden 

of CVD has continued to rise steadily. 
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Artificial intelligence (AI) is a discipline that merges computer science with extensive datasets to replicate 

human-like intelligence. In the annals of medical history, a new era is unfolding, characterized by the 

symbiotic integration of AI with healthcare. This revolutionary combination represents a watershed 

moment, promising to reshape the medical and patient care landscape. Artificial intelligence (AI) has 

emerged as a powerful tool in healthcare. It involves the use of machine learning, deep learning, and data 

analytics to process complex medical data and assist clinicians in diagnosis and treatment (Jiang et al., 

2021). Owing to recent technological advances, AI has shown strong potential to expedite the diagnosis, 

treatment, and management of cardiovascular diseases. There are AI algorithms used to diagnose 

cardiomyopathy, heart failure, and atrial fibrillation. AI can also be used for real-time disease counselling, 

medication reminders, and remote follow-ups. 

 

Prevalence and Impact of Cardiovascular Diseases in India 

India bears a significant share of the global CVD burden, with millions affected annually. Studies indicate 

that CVDs account for nearly one-third of total deaths in the country (Prabhakaran et al., 2018). This is 

attributable to the rapid urbanization and adoption of Western lifestyles. Increased rates of hypertension, 

smoking, diabetes, and obesity predominantly drive this increase, 

The economic burden is substantial, with high out-of-pocket healthcare expenditure. Many patients lack 

adequate insurance coverage, and the limited healthcare infrastructure in rural areas leads to delayed 

treatment and worsened outcomes. 

CVDs also result in reduced productivity, increased disability, and long-term financial strain on families 

and the healthcare system. Recent studies indicate that early detection using AI-based tools can 

significantly reduce disease progression and mortality (Times of India, 2024). 

 

Current Challenges in Addressing Cardiovascular Diseases in India 

The diagnosis, prevention, and management of cardiovascular diseases (CVD) in India face several 

challenges in managing CVDs that stem from the intersection of resource constraints, socioeconomic 

factors, healthcare system challenges, workforce shortage, limited data and research, and political and 

governance issues. These factors negatively impact the health-seeking behaviour of Indians and also 

cripple healthcare delivery significantly. 

Socioeconomic Inequalities, such as low awareness, poverty, and limited insurance coverage, combined 

with gaps in healthcare Infrastructure between urban and rural healthcare access, hinder timely diagnosis 

and treatment. Consequently, access to basic healthcare services and screening thus becomes a luxury for 

many. This is particularly evident in rural regions, where sustainable health insurance coverage is minimal, 

and specialized cardiology services and diagnostic facilities are frequently lacking. 

Additionally, the scarcity of health data and a dearth of innovative research in cardiovascular health present 

significant barriers to effective diagnosis and prevention of these conditions. 

Finally, there is a deficiency of cost-effective, integrated, and evidence-based approaches for CVD 

prevention that are targeted at whole populations and supported by effective policies and government 

commitment. 

Although there have been concerted efforts in certain parts of India to establish specialized cardiovascular 

centres, expand health insurance coverage, promote universal health education, and enhance the training 

and retraining of primary healthcare providers, these initiatives continue to face substantial challenges. 
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These include limited accessibility, inadequate technological advancement and coverage, migration of 

trained professionals, and insufficient governmental support 

 

Artificial intelligence in healthcare  and in cardiovascular medicine 

In its most basic form, artificial intelligence is described as a sophisticated array of computer processes 

that simulate human intelligence and are capable of carrying out complex tasks that would otherwise have 

required a human mind. Artificial intelligence is not a singular technology, but rather a collection of 

several. Relevant examples include machine learning (ML), a statistical technique for fitting models to 

data and to ‘learn’ by training models with data. Deep learning, a subset of machine learning that involves 

greater volumes of data, training times, and layers of ML algorithms to produce neural networks capable 

of more complex tasks. Others are natural language processing systems, rule-based expert systems, and 

physical robots with predetermined automated tasks. 

In healthcare, AI can help clinicians diagnose diseases and optimize treatment processes. After being 

applied to traditional medical procedures, it can also reduce the rate of misdiagnosis and improve 

diagnostic efficiency. Then, with the advent of deep learning, AI has the ability to recognize medical 

images and provide clinicians with more reliable imaging diagnostic information. By using big data 

analysis (analysing extremely large data sets that are difficult to analyse by traditional data processing 

methods), AI algorithms can often provide more accurate results for patient prediction. It can also help 

support drug research and improve the efficiency of new drug development. Finally, the combination of 

artificial intelligence and surgical robots will improve the accuracy of many complex and difficult 

operations. 

At present, AI technologies have been applied in cardiovascular medicine, including precision medicine, 

clinical prediction, and cardiac imaging analysis. AI in cardiology encompasses various aspects of cardiac 

care, ranging from automated recognition and segmentation of cardiac structures to data analysis and 

electronic health record mining.  AI enhances echocardiography by enabling real-time image analysis, 

improving the accuracy of cardiac assessments, and assisting in diagnosing conditions such as valvular 

heart disease, and automatically detects coronary artery stenosis from computed tomography (CT) 

angiography images. AI can also contribute significantly to the prediction of cardiovascular outcomes. AI 

can potentially reduce mortality due to CVD by using predictive models and risk scores to forecast strokes, 

heart failures, and arrhythmias, thereby facilitating timely interventions and informed treatment decisions. 

Machine learning algorithms have demonstrated the potential to assist in identifying heart failure cases, as 

heart failure remains a significant financial burden on healthcare systems in India. 

 

Applications of AI for Cardiovascular Diseases  in India 

AI has been increasingly employed across diverse healthcare domains in India, the integration of AI into 

cardiovascular healthcare, although growing, remains uneven and continues to face implementation 

challenges. Globally, the benefits of AI tools in cardiovascular health have been widely recognized, with 

numerous models developed for early diagnosis, risk stratification, and treatment optimization. However, 

cardiovascular disease (CVD), despite being a leading cause of mortality in India, has comparatively 

lagged in widespread AI adoption and large-scale deployment, even though the government has taken 

some initiatives, such as the National Digital Health Mission, aimed at promoting digital health 

integration. 
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One notable example includes the validation and application of AI-enabled electrocardiogram (AI-ECG) 

tools in Indian clinical settings, demonstrating promising accuracy in detecting conditions such as left 

ventricular systolic dysfunction (LVSD) and arrhythmias. These tools have the potential to support early 

diagnosis, particularly in resource-constrained and rural settings where access to cardiologists and 

advanced imaging modalities is limited. However, broader implementation and integration into public 

health systems remain limited. 

Additionally, several tertiary care hospitals and health technology startups have begun incorporating AI-

based solutions into cardiology departments to enhance 

• Early Diagnosis and Risk Prediction- AI-enabled electrocardiograms (ECGs) have demonstrated 

high accuracy in detecting cardiac abnormalities such as atrial fibrillation and left ventricular 

dysfunction (Attia et al., 2019). 

• Medical Imaging -Deep learning models improve the interpretation of echocardiograms and cardiac 

imaging, enhancing diagnostic precision (Zhang et al., 2021). 

• Remote Monitoring and Telecardiology-: AI-powered wearable devices and telemedicine platforms 

enable continuous patient monitoring, particularly beneficial in rural and underserved areas (Kumar et 

al., 2022). 

• Clinical Decision Support Systems -AI-driven systems assist clinicians by providing evidence-based 

recommendations, improving diagnostic consistency and treatment outcomes. 

These systems assist clinicians in interpreting imaging data such as echocardiograms and cardiac MRIs, 

as well as in predicting patient outcomes using electronic health records. 

 

Challenges And Limitations of AI Implementation in India 

Integrating AI into modern healthcare holds immense promise but raises significant challenges, such as 

data privacy and security. India lacks comprehensive AI-specific healthcare regulations, raising concerns 

about data privacy and algorithmic bias. While leveraging healthcare data for patient well-being shows 

potential, it is crucial to carefully manage this data to avoid harm to patients and society.  AI often faces 

the “frame problem,” where applications may produce inaccuracies when used beyond their intended 

context because of specific principal algorithms.  Additionally, human biases during AI model 

implementation can lead to dataset shifts based on gender, socioeconomic conditions, environmental 

factors, and ethnicity.  It is essential to recognize that datasets documented for 1 population may not 

directly apply to minority populations, especially those in rural areas, potentially causing misdiagnoses 

and impacting patient care.  Moreover, some AI models may lack rigorous clinical validation, meaning 

their effectiveness and reliability in real-world healthcare settings are not well-established. There is also a 

lack of standardized protocols and regulations for the development and deployment of AI in healthcare. 

AI systems might inadvertently encourage unnecessary testing or treatment based on algorithmic 

recommendations, leading to increased healthcare costs and potential harm to patients. This can be 

detrimental to already overburdened healthcare systems in the country. Interpretable AI models are vital 

for medical decision support, as they can help clinicians and patients understand how and why AI systems 

make certain recommendations. However, interpretability alone is not enough to ensure the quality and 

safety of AI in healthcare. AI models also need to be regularly monitored and validated in real-world 

healthcare settings, where they may encounter various challenges and uncertainties. Studies have 

identified challenges, including enhancing data quality, contextual AI model training, and establishing 

robust privacy and ethical policies. Regular monitoring of any performance issues, such as errors, biases, 
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or inconsistencies, and ensuring the ongoing reliability and accuracy of AI systems, is a challenge, 

especially in rural areas. 

Clinicians must clearly understand how the proposed algorithms enhance patient care in their daily 

routines. Unfortunately, the shortage of professionals trained in AI and data science within healthcare is 

hindering the effective use of AI. Moreover, rural clinics often rely on minimally trained nurses and 

paramedics. However, existing medical AI systems primarily support trained doctors. Thus, there is a 

crucial need for a user-friendly operating system tailored to rural health workers and training rural health 

workers to utilize AI effectively. 

Even with the proper availability of AI-based healthcare in metro cities, its utilization is hindered by 

electricity, digital systems, and internet constraints, which are also significant challenges. Moreover, the 

installation and maintenance costs of AI systems are high, which is why many AI innovations have not yet 

been adopted in many cities due to the lack of financial infrastructure. For example, implementing a new 

robotic surgical platform possibly costs over 1 million USD, with an additional 3,000–5,000 USD per 

surgical procedure.  Limited healthcare budgets of the country often prevent it from affording many AI 

technologies. 

 

Opportunities and Future Prospects 

Advancements in technology come with improvements in various aspects of human life, and in healthcare, 

these innovations can go a long way in preventing diseases, promoting health, and preserving life. the 

rising burden of cardiovascular diseases (CVDs) has become a major public health concern, necessitating 

the development of sustainable and effective solutions. 

There is much room for AI integration in the Indian healthcare system, particularly in the cardiovascular 

sector. It can support clinicians through faster diagnosis, early disease detection and prevention, Expansion 

of telemedicine services, improved monitoring, and enhanced decision-making. Evidence suggests that 

involving local stakeholders—including policymakers, regulatory authorities, healthcare providers, and 

patients—early in the development process is essential to ensure that AI-based solutions are contextually 

relevant and effectively implemented 

The prospect is bright; however, reducing cardiovascular disease (CVD) in India requires a comprehensive 

approach that combines public health initiatives, enhanced healthcare infrastructure, and the integration 

of AI technology. Targeted health education improved primary care systems, and expanded access through 

mobile health services are critical, particularly in rural areas. Alongside these efforts, sustained investment 

in AI research, supportive Government initiatives such as the National Digital Health Mission aim to 

promote digital health integration, and international collaboration between technology companies, 

healthcare providers, and policymakers will be key to achieving long-term improvements in 

cardiovascular health outcomes. 

 

Recommendations 

To navigate the growing influence of AI in healthcare, it must prioritize ongoing education to stay abreast 

of the latest AI developments. This knowledge would equip healthcare professionals to actively 

collaborate with AI systems, using technology to improve patient care. For the efficient implementation 

of AI in healthcare, government and private organizations should allocate resources to develop robust AI 

infrastructure in all healthcare institutions, especially secondary and tertiary health centres, and provide 

comprehensive training on AI to healthcare professionals, enabling them to effectively and safely use AI 
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toward the provision of adequate healthcare services. Simultaneously, expanding health insurance 

coverage is essential to make healthcare more affordable and accessible. 

Government, in partnership with educational institutions, should advocate for the use of AI in healthcare 

to be taught in schools, especially among medical, pharmacy, nursing, and other paramedical students. 

Integration of  AI-focused curricula into medical and technical schools will be a vital step. Strengthening 

data infrastructure will enhance the quality and availability of data necessary for effective AI applications. 

Strong health policies that prioritize CVD prevention and management, coupled with clear regulatory 

frameworks for AI in healthcare, are essential to ensure the safe and effective implementation of AI 

technologies. Engaging stakeholders, including local communities, healthcare providers, and patients, will 

ensure culturally appropriate and widely accepted solutions. 

International collaborations and partnerships are vital for surmounting challenges with support from 

donors, NGOs, and Private sector partners to finance CVD initiatives and AI integration. Efforts involving 

expertise sharing, knowledge transfer, and technology exchange can expedite the integration of robotic 

surgery into healthcare systems 

 

Conclusion 

Artificial intelligence represents a transformative opportunity to address the growing burden of 

cardiovascular diseases in India. While Cardiovascular diseases continue to pose a major public health 

challenge, strategic implementation and investments, Government policy support, and collaborative 

innovation can unlock AI’s full potential. AI’s automation and error-reduction capabilities can elevate 

patient care across various medical disciplines. It assists both diagnosis and treatment, while also 

streamlining hospital management for more efficient operations. As we navigate this transformative 

journey, the synergy between human expertise and AI capabilities will define the future of healthcare, 

offering a brighter and more patient-centric horizon. 

 

Abréviations 

AI: Artificiel Intelligence 

CVD: Cardiovascular Disease 

CVDs: Cardiovascular Diseases 

ML: Machine Learning 
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