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Abstract 

Heart disease is one of the leading causes of death worldwide, including in 

Indonesia, where many people suffer from this condition. The high mortality rate 

from heart disease is partly due to a shortage of medical experts who can 

effectively treat it, as well as a lack of public awareness about the importance of 

regular heart health checks. This paper addresses the research problem of 

improving heart disease prevention and early detection through artificial 

intelligence (AI). The objectives of the study are to explore the role of AI in 

identifying risk factors, predicting heart disease outcomes, and enhancing clinical 

decision-making. The research utilizes AI techniques such as deep machine 

learning and neural networks, applying them to analyze large datasets for early 
heart disease prediction. The findings highlight AI's potential to improve early 

detection and personalized care for heart disease patients. However, limitations 

include the need for high-quality data to ensure accurate analysis and predictions. 

This paper concludes by recommending further research to improve the 

interpretability of AI models, expand data sources, and encourage collaboration 

between governments, medical professionals, and society to optimize AI use in 

healthcare. AI has the potential to reduce the risk of heart disease and improve 

overall public health outcomes by offering efficient and early detection methods. 

Keywords: Artificial Intelligent, Prevent Heart Disease, VOS Viewer, Health 

Center Innovation, Indonesian. 

 

 

 

INTRODUCTION 

Heart disease is a health problem experienced by the majority of society and has caused 

many deaths throughout the world. Although we see advances in AI and see some of its benefits 

to medical technology, we also need to carry out awareness campaigns against the burden of 

heart disease which continues to increase due to several factors such as an aging society, 

unhealthy lifestyles, and lack of early detection to detect the disease. heart. In this context, 

artificial intelligence can combat the emergence of heart disease and AI can be used as a 

promising tool to overcome the challenges of preventing and treating heart disease that occurs 

in society (Deshna et al., 2023). Artificial intelligence includes various technologies that 

continue to learn, for example machine learning, deep learning, and neural network learning. 

AI has the ability to analyze large and complex data accurately and quickly (Sumiati et al., 

2021). The role of AI is to help make decisions and provide results from in-depth analysis. AI 

in healthcare can be used to identify patterns and correlations in data, predict outcomes, and 

help healthcare professionals make decisions. Utilizing this AI feature is very useful in 

providing early predictions of a person's heart disease, because early detection and risk 

stratification are very important for effective prevention (Klein, 2021; Sumiati et al., 2021). 
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The application of AI to prevent heart disease can evolve with continued approaches to heart 

health. By using artificial intelligence, doctors can identify individuals at risk at early, 

intermediate and late stages, thereby enabling timely intervention that can reduce the incidence 

of heart attacks, strokes and other cardiovascular events before they occur (Marwaha, 2023). 

Another benefit of AI-based tools is that they can support personalized treatment plans for each 

individual differently depending on the results of each individual's analysis, so that health care 

providers can adjust recommendations by selecting actions and drugs based on each 

individual's risk factors, genetic tendencies, and preferences. each individual's lifestyle. In this 

article, researchers discuss various ways that AI can help prevent heart disease. Firstly, AI 

focuses on areas such as early detection, risk assessment and individualized treatment (Harris, 

2024). Researchers discuss several advantages and limitations of AI-based approaches to be 

applied in everyday life, in terms of society's limitations in having accurate data quality, model 

accuracy, and ethical considerations. By reviewing past and current research on the topic of AI 

regarding its real-world applications, we want to provide a comprehensive overview of the role 

of artificial intelligence in heart disease prevention and propose the best path forward. Finally, 

this introduction aims to prepare ground for further research to explore how artificial 

intelligence can contribute to reducing the global burden and treating heart disease by providing 

innovative solutions that can improve patient outcomes in recovering from heart disease and 

increase the efficiency of healthcare services. With the rapid development of artificial 

intelligence technology, the potential for transformation is increasingly being implemented 

because more and more people have heart health problems and need to be addressed. By 

utilizing AI, it can promise a future where heart disease can be predicted, prevented and 

managed better (“Help prevent heart disease,” 2020). 

Previpus study by Rajkomar et al. (2019) focuses on the application of artificial 

intelligence (AI) in predicting and managing heart disease using machine learning. They 

demonstrated that AI could be used to analyze patient data, uncover hidden patterns, and make 

more accurate predictions regarding heart disease risk (Rajkomar, Dean, & Kohane, 2019). 

Similarly, Bhushan, Pandit, and Garg (2023) examined the use of machine learning and deep 

learning techniques for analyzing heart disease, providing a comprehensive overview of current 

methods and identifying challenges in this domain. Furthermore, García-Ordás et al. (2024) 

presented a deep learning-based model with feature augmentation to improve heart disease risk 

prediction, which highlights the potential of integrating advanced AI models in clinical 

settings. Ahsan and Siddique (2021) also conducted a systematic review on machine learning-

based heart disease diagnosis, emphasizing the need for robust models that can perform well 

across diverse populations. Rao et al. (2021) introduced an explainable transformer-based deep 

learning model for predicting incident heart failure, showing promise in making AI more 

interpretable in clinical practice. Joloudari et al. (2021) explored the use of AI for the automated 

detection of myocardial infarction, underscoring the practical applications of AI in 

cardiovascular care. Despite the promising potential for AI in assisting diagnosis, these studies 

highlight the need for diverse data inclusion and broader population representation to better 
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evaluate AI's effectiveness in various contexts, especially in areas with limited access to 

healthcare facilities (Rajkomar et al., 2019; Bhushan et al., 2023). 

The second study by Choi et al. (2016) discusses the use of AI to assist in diagnosing 

heart disease based on medical images such as echocardiograms. They developed a deep 

learning model that can detect signs of heart disease with high accuracy. While this finding is 

promising, the research focuses primarily on the application of AI in medical imaging and does 

not address the broader application of AI for early detection in populations with unhealthy 

lifestyles or limited access to regular health check-ups. This research also did not explore how 

AI can be used for personalized treatment and management of heart disease based on more 

holistic data, such as individual risk factors and lifestyle preferences. 

This study aims to explore how artificial intelligence (AI) can assist in the prevention 

and early detection of heart disease, as well as provide recommendations for using AI to support 

personalized healthcare. By discussing various AI-based approaches in detection, risk 

assessment, and treatment of heart disease, this research hopes to provide insights for the 

development of more effective and efficient health technology. The implications of this study 

include raising awareness about the potential of AI to reduce the global burden of heart disease, 

improve patient outcomes, and enhance the efficiency of healthcare services overall. 

 

METHOD 

The methodology that researchers used in the research entitled Community Health 

Center Innovation: Using AI to Prevent Heart Disease is research that uses an in-depth 

literature review study approach from many references and data also collected from various 

relevant sources, including scientific articles, books, the web and journals that are related to 

the medical and health fields, especially heart disease. This research methodology uses a 

bibliometric analysis tool called "VosViewer" to identify keywords and data sources from 

another research. Initially the researcher started by identifying relevant keywords, such as 

"heart disease" and "AI prediction". The researcher obtained reference data from the Scopus 

database and from other sources on the internet such as journals, conferences and e-books. 

Our analysis process first collects and collects data and carries out data processing. Data 

is collected from the Scopus database, then exports it in CSV format where the data that has 

been obtained will be processed using bibliometric analysis software, called VosViewer. The 

function of VosViewer can help find patterns, themes and trends in existing literature from the 

Scopus database. Through the VosViewer tool, researchers can carry out in-depth analysis, 

including data integration from previous researchers, feature extraction, predictive model 

creation, model validation, and interpretation of results obtained. This analysis was made by 

researchers to understand the role of AI systems in preventing hearing disease and preventing 

the disease as well as developing treatments (Iyengar et al., 2019; Nestel et al., 2021). 

After data processing is carried out, the results of the implementation and validity that 

have been analyzed will be used to guarantee the results of internal and external validity, as 

well as see the reliability of other research results. The analysis of this paper includes 

identifying the benefits and risks of implementing an AI system in the context of the benefits 



Rubil Musawaris, Indrajani Sutedja 
Health Center Innovation: Using AI to Prevent Heart Disease 

 

 

 

254 COMSERVA: (Jurnal Penelitian dan Pengabdian Masyarakat) - Vol. 5 (2) Juni 2025 - (252-261) 

of using an AI system to prevent heart disease. Apart from that, researchers also want to look 

at other functions of AI risks. Based on the results of this analysis, the researchers produced 

results that will be disseminated to the medical community and the wider public to provide in-

depth insight into the benefits and risks of implementing AI systems in predicting the benefits 

of using AI to prevent heart disease and develop early treatment and provide observational 

results to patients. early. The aim of this research is to increase the efficiency of treatment and 

increase public awareness of the importance of developing effective treatment using an AI 

system that can make early predictions. With this method, this research aims to make a 

significant contribution to the development of AI systems to prevent heart disease, as well as 

provide a better understanding to the wider community such as the medical community and the 

wider community regarding the potential benefits and limitations of AI technology. 

 

 

 

RESULTS AND DISCUSSION 

Artificial intelligence (AI) is rapidly developing from year to year for its use in various 

industries, because the benefits are considered good and effective, AI has received special 

attention, especially in the health industry, especially in its application in the prevention and 

early detection of heart disease and can provide drug recommendations. The literature review 

of this paper examines the latest AI research and the past approximately 5 years and takes the 

topic of heart disease prevention and its potential impact on health service innovation. 

Researchers conduct research and looking at progress over the years, researchers also aim to 

provide a comprehensive picture of the areas in Health where AI can transform cardiovascular 

care. One of the main areas where artificial intelligence has significant potential is in the health 

sector because AI is effective in carrying out early detection and has been proven to be able to 

diagnose heart disease. Researchers found the results that will be discussed in this study, 

namely where researchers have investigated how AI-based algorithms can help analyze 

medical imaging such as echocardiograms, cardiac MRIs, and CT scans to detect abnormalities 

and predict cardiovascular risk. Other researchers have shown that artificial intelligence can 

detect early signs of coronary artery disease better than traditional diagnostic methods 

performed by medical personnel. Another benefit of AI is that it can enable health centers such 

as hospitals to diagnose heart disease earlier, because AI is able to provide timely intervention, 

and can potentially reduce the risk of heart disease ranging from serious to mild and can cover 

a wider population. AI has also been proven to have an effective and useful impact in heart 

disease risk stratification, allowing health centers to identify individuals suffering from heart 

disease earlier (Nestel et al., 2021). AI learning models, when trained on large data sets, can 

effectively predict the likelihood of heart disease based on various factors, including age, 

gender, cholesterol levels, and lifestyle choices (“Do current regulations prevent unethical AI 

practices?,” 2023). With AI's predictive capabilities, it can help health service providers 

develop personalized prevention strategies for each patient. With this feature, AI can target 

those who are at risk of heart disease or not. Another important aspect of AI in preventing heart 
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disease is its role in personalized patient care for each patient. Williams and Lee (2020) found 

that AI can analyze patient data to create personalized treatment plans and can consider the 

individual risk factors and preferences of each patient (Munandar, 2023).  

With the help of AI, which can take a personalized approach, it can increase engagement 

with patients and compliance with more effective preventive measures. Another benefit of AI 

is to provide results for better health to the wider community. Health care centers that use AI-

based tools can provide personalized services to each patient, increase patient satisfaction, and 

reduce the burden on the health care system, especially on human resources who work because 

AI can help with their work. Despite some promising advances in AI, there are still several 

challenges in applying AI for heart disease prevention. Other Health Centers highlighted 

concerns about implementing AI, namely concerns about data protection, model transparency, 

and the ethical implications of AI-based decisions in healthcare. Additionally, there are several 

other issues where there is integration of artificial intelligence systems into existing health 

infrastructure to ensure interoperability with electronic health records (EHR). However, in its 

implementation in Indonesia there are several other challenges so that opportunities are needed 

that can provide innovation. Past research, in addition, argues that interdisciplinary 

collaboration and continued research in the future can ultimately overcome these challenges, 

ultimately resulting in the development of more effective AI technologies and better health 

practices. As healthcare centers continue to explore AI-generated solutions, opportunities to 

reduce heart disease and improve healthy patient outcomes continue to increase. Other 

literature suggests that AI plays a transformative role in heart disease prevention and also in 

healthcare center innovation. The impact of AI on heart health is felt by the public very 

significantly, from being able to carry out early detection and risk stratification to individual 

patient care. Although challenges remain in applying AI to prevent heart disease, ongoing 

research could pave the way for a future where AI-powered health centers can prevent heart 

disease more effectively, improve public health, and reduce health care costs. 

 

Design a Generative Artificial Intelligence to prevent heart disease 

 

Figure 1. Density Visualization 

The approach to the use of AI has been personalized so that AI can improve patient 

engagement and compliance with proven effective preventative measures. So that in the end 
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AI can provide benefits to produce better health and have an impact on the wider community. 

Health care centers that use AI-based tools can provide personalized services to each patient, 

increasing patient satisfaction, and reducing the burden on the health care system, especially 

on working human resources. Despite promising advances in AI, there are still several 

challenges in applying AI in heart disease prevention. Health center Studies such as Brown et 

al. (2019) highlight concerns about data protection, such as model transparency, and the ethical 

implications of decisions made by AI in healthcare. Additionally, there are issues related to 

integrating artificial intelligence systems into existing health infrastructure and ensuring 

interoperability with electronic health records (EHR). However, other challenges can present 

opportunities for innovation. There is other research, namely Miller et al. (2023) who argue 

that interdisciplinary collaboration and continuous research will be able to overcome the 

challenges that occur, thereby resulting in the development of more effective AI technology 

and better health practices. As healthcare centers continue to explore AI-powered solutions, 

opportunities to reduce heart disease and improve patient outcomes to stay healthy will 

increase. Other literature argues that AI has played a transformative role in heart disease 

prevention and also in healthcare center innovation. The impact of AI on heart health is very 

significant and has been felt by society, from being able to carry out early detection and risk 

stratification to individual patient care. Even though there are challenges in applying AI to 

prevent heart disease, it is hoped that the government and society can work together to face 

existing challenges and provide solutions to improve public health assisted by AI and reduce 

health care costs. 

 The plan to leverage artificial intelligence (AI) to prevent heart disease includes a 

variety of strategic steps that combine technology, data analysis and comprehensive medical 

practices. By creating this design, we can strengthen the AI system for heart disease health and 

AI capabilities can also help society improve health by carrying out early detection, risk 

assessment, and providing personalized preventive interventions for society to reduce the 

prevalence of heart disease. The following are the key elements in the AI plan, namely the first 

step in using AI is to prevent heart disease by collecting and integrating appropriate, relevant 

and accurate big data. This data includes electronic medical records (RME), laboratory 

examination results, medical images (such as MRI and CT scans), as well as patient lifestyle 

information. By implementing effective data integration, it can enable AI to analyze various 

sources of information with very high accuracy. After that, the next stage after the data is 

collected is to develop an AI model that is able to predict the risk of heart disease and detect 

early signs in patients based on the data that has been processed. By applying this model, it is 

necessary to use several techniques, namely first machine learning, second deep learning, and 

finally artificial neural networks to identify complex patterns and correlations from various 

nerve sources in patients. With the existence of AI, the focus of AI must be on precise accuracy, 

accuracy in carrying out interpretation capabilities, and the ability to update the model as new 

data becomes available which continues to be updated regularly. AI can be used to disseminate 

knowledge to curb the risk of heart disease and categorize patients based on factors such as 

age, gender, family history, cholesterol levels, blood pressure and lifestyle. With risk 
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stratification, medical personnel can identify patients who have a higher risk of heart disease 

and provide appropriate interventions and medications. With risk evaluation, AI can take the 

patient into account to help design personalized prevention programs for each patient. The 

recommendations that this AI offers may include lifestyle changes, medications, or other 

medical interventions. In addition, AI can help remind patients about routine examinations, 

treatment and other preventive measures via applications installed on smartphones, thereby 

increasing patient involvement in maintaining heart health and providing benefits to hospitals. 

 The design AI for the health sector to prevent heart disease must also combine AI 

integration with existing health infrastructure and existing data. AI must be compatible with 

RME systems and other medical devices used in healthcare facilities such as hospitals to be 

easily integrated. By implementing AI in hospitals, it is possible for medical personnel to easily 

access the necessary information and make decisions based on the results of AI analysis and 

provide treatment suggestions that are beneficial to patients. Monitoring and evaluating the 

sustainability and maintenance of AI is very important in ensuring the successful use of AI. By 

providing data to be processed by AI, society must evaluate it periodically to ensure accuracy 

to produce results that are useful in a significant and effective way. In addition, there must be 

a mechanism or scheduler to regularly update the model as medical knowledge advances and 

data changes. Finally, the design must be able to address the ethical and privacy challenges 

associated with the use of AI in healthcare. This is done by building clear and strict policies so 

that the use of AI can protect patient information and ensure data transparency in the use of AI. 

By implementing policy measures that can hinder the use of AI, it is ensured that the use of AI 

to prevent heart disease will be safe without being hampered so that AI can provide beneficial 

and significant effectiveness for the health system, medical personnel and patients. 

 

Assessing the effectiveness of using AI to Prevent Heart Disease 

 

Figure 2. Overlay Visualization 

The image above is an image that visualizes complex keywords from data obtained from 

Scopus. Keywords taken from Scopus combine the terms “heart disease prevention with 

artificial intelligence” and “predictive risk model” as the main keywords. By showing the 

visualization in the image above, it is hoped that readers can see patterns and relationships in 

data obtained from analytical tools such as VosViewer which shows how keywords relate to 
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each other with various factors and other variables. As well as seeing which keywords have a 

big impact on the title. The researcher hopes that this presentation can help readers understand 

the dynamics and correlations involved in this field of research based on this topic. Other 

researchers have also used overlay visualization to present complex networks of derived terms, 

enabling a deeper understanding of the ecosystem surrounding heart disease prevention through 

AI among the public. 

This visualization can provide broad and in-depth insight into how various factors are 

interconnected, besides that the image shows which elements influence or are affected in 

predicting the risk of heart disease. This visualization provides a broader perspective and 

depicts relationships and opportunities for further research or application in the future. The 

results of the analysis in this study also highlight the practical implications of using an AI-

based prediction system to prevent heart disease so that heart disease sufferers can be 

minimized and can reduce the death rate due to heart disease among the community. Apart 

from that, with this research it will reach opportunities on a public and government scale so 

that it can be seen. By studying this complex relationship, researchers can offer a more detailed 

understanding of the factors that can support or hinder the application of AI systems in 

preventing heart disease in various disease scenarios suffered by patients. The benefits resulting 

from the analysis in this research are that the government and the public can know that there 

are policies to implement AI systems that must protect patient privacy data. Apart from that, 

the researchers want to underline the importance of implementing this prediction system in 

overcoming the big challenge of heart disease because of the many benefits it can provide. 

predictions and provides certainty of early treatment as well. In this way, researchers can 

explore various aspects that influence heart disease risk, including lifestyle, genetics, and other 

environmental factors. By implementing this system in various scenarios in the health sector, 

it can help increase public awareness around the world of the risk of deadly heart disease and 

can prevent it early with the help of AI, thereby encouraging behavioral changes and more 

proactive preventative actions with the community.  

 

Identify community challenges for integrating AI to Prevent Heart Disease 

 

Figure 3. Network Visualization 

 This figure presents a visualization of the network obtained from using the keyword "AI to prevent heart 
disease". Through the visualization in the image above, researchers could identify and describe important points 

that represent factors that play a big role and have a big influence on the application of artificial 
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intelligence used for the purpose of preventing heart disease. Apart from that, the visualization 
in the image above also shows the possibility that researchers can observe clusters that are 
interconnected and have relationships with one another. The image above can also show the 
relationship between risk factors and benefits that are interrelated in a context related to heart 
disease. However, there are several challenges that must be faced by the community and 
government in implementing efforts to prevent heart disease. The following are the challenges, 
firstly because of the limited internet network coverage in remote areas, for example there are 
still several cities that still do not have adequate internet in their areas, especially in remote or 
remote areas. in Indonesia. Of course, this will have a direct impact on people's ability to access 
technology-based health information and services due to the lack of internet in the area. In 
addition, many people are economically disadvantaged and therefore do not have access to 
smartphone devices. This will complicate their chances of participating in AI-supported heart 
disease prevention programs due to economic factors. Apart from that, there are also several 
groups of people, especially the elderly, who may have difficulty understanding how to use 
smartphone technology, thus potentially hampering digital-based heart disease prevention 
efforts due to the lack of seminars or webinars that teach them about advances in this 
technology. 

 With the combination of these challenges, the author wants to show that efforts to use 

AI in preventing heart disease need to consider various aspects, including equitable access to 

technology and increasing digital literacy among the elderly population. By understanding the 

web of relationships between risk factors and identifying practical barriers to their 

implementation, the researchers hope that governments will create policies that can develop 

more effective strategies to overcome these challenges and encourage wider adoption of AI in 

heart disease prevention among the wider population. 

 

CONCLUSION 

In this article, researchers explore many things related to the use of AI to prevent heart 

disease, the use of artificial intelligence (AI) as a tool for preventing heart disease, with a focus 

on its benefits, challenges and opportunities in research and clinical practice. Based on the 

research that has been conducted, we found that artificial intelligence has great potential to 

carry out in-depth diagnosis, prediction, and prevention of heart disease through in-depth data 

analysis from various databases, machine learning, and personalization of health services. 

These findings underscore the role of AI in accelerating early detection and increasing the 

effectiveness of prevention strategies. Although AI has the potential to prevent heart disease, 

researchers have also identified challenges that need to be overcome such as limited access to 

technology, lack of digital literacy, and privacy concerns are some of the barriers that could 

prevent widespread adoption of AI from being implemented. 

 Therefore, to overcome the challenges outlined above and ensure the safety and 

effectiveness of AI in the context of heart health, a multidisciplinary approach and 

collaboration between other researchers, health service providers and policy makers, for 

example the government, is needed. Apart from the challenges above, it is important to 

remember that AI is very important in opening opportunities for heart health. The way to 

implement this is by increasing public and government awareness of heart disease prevention. 

By using artificial intelligence, prevention programs can be tailored to the needs of different 

individuals, allowing for more individualized and effective treatment. This can also reduce the 

burden on the entire healthcare system. Based on our analysis, we propose the next steps for 
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integrating artificial intelligence into clinical practice and heart disease prevention research to 

make it feasible. With the application of artificial intelligence having proven successful, 

continued investment in technological infrastructure, education and training of health workers 

must also be prioritized. In addition, clear policies regarding data use and security should also 

be an important issue to consider. Our conclusion is that AI has a very important role in 

preventing heart disease and offers a new approach that can change the cardiovascular health 

landscape to be more effective and able to support decision making. With the right support and 

collaboration between various stakeholders, AI can be an important part of fighting heart 

disease and improving the quality of life for people around the world. 
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