
© NOV 2025 | IRE Journals | Volume 9 Issue 5 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I5-1712327 

IRE 1712327          ICONIC RESEARCH AND ENGINEERING JOURNALS 1691 

Intelligent Heart Disease Detector System Using 

Predictive Analytics 
 

SREEJAA R T1, VIDYA BHARATHI S2, SUNDARABALAN D T3, VISHAL DHARSAN S R4, VIKAS 

S5 
1HOD, Department of Computer Science and Engineering, Sri Shakthi Institute of Engineering and 

Technology, India. 
2, 3, 4, 5Student, Department of Computer Science and Engineering, Sri Shakthi Institute of Engineering and 

Technology, India. 
 

Abstract- With the increasing prevalence of 

cardiovascular diseases, efficient patient 

management has become a critical aspect of modern 

healthcare. This paper presents HeartCare, a web-

based patient management system designed for 

cardiologists to monitor, evaluate, and communicate 

with patients efficiently. The system employs a role-

based login mechanism for doctors and patients, 

provides a dynamic patient dashboard with search 

and filtering capabilities, and integrates an ECG 

analysis tool for real-time diagnostics. Built using 

HTML, Tailwind CSS, and Alpine.js, HeartCare 

offers a responsive and visually intuitive interface, 

supporting effective clinical decision-making. The 

system also incorporates a prototype messaging 

module, enabling secure communication between 

doctors and patients. This paper outlines the system 

architecture, implementation methodology, feature 

set, and potential benefits for healthcare 

professionals. 
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I. INTRODUCTION 

 

Cardiovascular diseases (CVDs) remain the leading 

cause of death worldwide, accounting for significant 

morbidity and mortality across all age groups. Early 

detection, continuous monitoring, and timely 

interventions are critical to improving patient 

outcomes. Traditional healthcare practices rely 

heavily on paper-based records or fragmented digital 

systems, which can delay clinical decisions, increase 

administrative burden, and reduce the efficiency of 

patient care. 

The advent of web technologies and interactive 

dashboards has transformed healthcare delivery by 

enabling real-time access to patient information. 

Visual representation of patient data, including vital 

signs and diagnostic reports, allows healthcare 

providers to quickly identify critical conditions and 

prioritize care. Despite these advancements, many 

existing systems lack role-based access, limiting data 

security and personalization for different user types, 

such as doctors and patients. 

Roac  role-based is crucial in healthcare systems to 

ensure that sensitive medical information is only 

accessible to authorized personnel. Doctors require 

comprehensive patient information to make informed 

clinical decisions, while patients benefit from access 

to personal records and educational resources.   

Implementing role-based login mechanisms not only 

safeguards privacy but also streamlines the user 

experience by displaying relevant data according to 

user roles. 

Modern cardiology requires not only monitoring of 

patient history but also the integration of diagnostic 

tools such as electrocardiogram (ECG) analysis. ECG 

is a vital method for detecting cardiac abnormalities 

and guiding treatment decisions. Integrating ECG 

analysis into patient management dashboards allows 

doctors to assess patients’ cardiac health in real-time, 

providing a seamless link between diagnostic results 

and patient monitoring. 

 

II. LITERATURE SURVEY 

 

Cardiovascular diseases have been a central focus in 

healthcare research due to their high prevalence and 

mortality rate. Various studies have explored early 

detection and continuous monitoring as essential 



© NOV 2025 | IRE Journals | Volume 9 Issue 5 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I5-1712327 

IRE 1712327          ICONIC RESEARCH AND ENGINEERING JOURNALS 1692 

strategies to reduce risks associated with heart 

conditions. Research highlights that timely 

interventions, supported by accurate data collection, 

significantly improve patient outcomes and reduce 

hospital readmissions. 

 

Traditional patient management systems primarily 

relied on paper-based records and manual data entry. 

Although simple to implement, these systems are 

prone to errors, loss of data, and delayed reporting. 

Several studies emphasized that digitalization of 

patient records is crucial for improving accuracy and 

enabling faster access to historical medical data. 

 

The adoption of web-based healthcare applications 

has accelerated over the last decade. Systems like 

electronic health records (EHRs) and patient portals 

have allowed physicians to access patient history, lab 

reports, and medication details remotely. Literature 

indicates that such platforms improve healthcare 

delivery efficiency but often lack integration with 

real-time diagnostic tools, such as ECG analysis. 

 

Role-based access control (RBAC) has been identified 

as a key requirement in healthcare applications. 

RBAC ensures that sensitive patient information is 

only accessible to authorized personnel. Research in 

this area shows that RBAC not only protects patient 

privacy but also improves workflow efficiency by 

customizing the interface and functionality based on 

the user’s role, such as doctor or patient. 

 

The integration of diagnostic tools into patient 

management platforms has been studied extensively. 

ECG monitoring, in particular, has been highlighted 

as a critical component for detecting arrhythmias, 

ischemic heart disease, and other cardiac 

abnormalities. Studies reveal that systems combining 

patient data management with ECG visualization 

allow doctors to make informed clinical decisions 

more quickly. 

 

Interactive dashboards have gained attention as a 

method to enhance data interpretation. Literature 

demonstrates that visualizing patient conditions using 

color-coded indicators, charts, and modal windows 

reduces cognitive load and aids in prioritizing patient 

care. However, many existing solutions are either too 

complex or lack a responsive interface suitable for 

various devices. 

 

Mobile and web technologies, such as HTML5, CSS 

frameworks, and JavaScript libraries, have been 

widely used in recent healthcare applications. Studies 

suggest that lightweight, responsive, and interactive 

frontends significantly improve usability for both 

doctors and   patients. Despite this, many solutions fail 

to combine multiple essential features such as role-

based access, patient search and filter, and diagnostic 

integration in a single cohesive system. 

 

The importance of real-time communication between 

doctors and patients has been highlighted in multiple 

studies. Messaging modules and notifications help in     

continuous monitoring and early intervention. 

Research indicates that systems incorporating secure 

communication channels improve patient adherence 

to treatment plans and enhance doctor-patient 

engagement. 

 

Several existing platforms provide either diagnostic 

analytics or patient management dashboards 

separately. Comparative literature reveals a 

significant gap in comprehensive solutions that 

integrate role-specific access, patient monitoring, 

ECG analysis, and messaging into one platform. 

Addressing this gap can reduce administrative 

overhead, improve response times, and optimize 

patient care delivery. 

 

In summary, the literature indicates a clear need for an 

integrated, web-based platform that supports role-

based access, real-time diagnostics, interactive 

visualization, and secure communication. The 

proposed Heart Disease Detector addresses these gaps 

by combining these features into a single, responsive 

dashboard, offering cardiologists a practical tool for 

patient monitoring and decision-making. 
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III. PROPOSED METHODOLOGY 

 

The Heart Disease Detector system is designed as a 

web-based platform to enhance cardiovascular patient 

monitoring by integrating role-based access, real-time 

data visualization, ECG analysis, and secure 

communication. The methodology focuses on 

combining these functionalities within a responsive 

and interactive interface, facilitating efficient clinical 

decision-making. 

 

The system follows a three-tier architecture consisting 

of the frontend, backend, and data storage layers. The 

frontend, built with HTML, Tailwind CSS, and 

Alpine.js, provides an interactive and user-friendly 

interface. It supports dynamic patient dashboards, 

search and filter options, and modal pop-ups for 

detailed patient, IT 

 

The backend layer manages authentication, role-

specific access, and data processing. While the current 

prototype emphasizes frontend interactivity, it is 

structured to integrate with secure server-side 

frameworks for future expansion. This layer also 

handles patient data, communication logs, and ECG 

file management, ensuring proper access control 

based on user roles. 

 

A central feature of the platform is role-based login. 

Doctors have full access to patient data, dashboards, 

ECG analysis, and messaging tools, whereas patients 

can view personal records, upload ECG files, and 

receive doctor messages. This design ensures both 

data privacy and a personalized user experience, 

preventing unauthorized access. 

 

The patient dashboard enables doctors to monitor 

multiple patients efficiently. Patient cards display 

essential information such as name, age, gender, 

condition, and status indicators (green for stable, 

yellow for review, red for urgent). Search and filter 

functionalities, combined with modals for detailed 

patient data, allow quick evaluation of patient health 

and prioritization of care. 

 

ECG analysis integration allows patients to upload 

ECG files, which are processed using the integrated 

diagnostic tool. The system provides visual or 

automated feedback for doctors to assess cardiac 

conditions and make informed clinical decisions. This 

ensures real-time monitoring and supports early 

detection of abnormalities. 

  

The communication module completes the workflow 

by enabling doctors to send messages, instructions, or 

alerts to patients. Patients can view these messages 

and upload their diagnostic files for review. Together, 

these features create a streamlined, user-centric 

system that facilitates patient monitoring, decision-

making, and secure doctor-patient communication. 

       

IV. SYSTEM IMPLEMENTATION 

 

The Heart Disease Detector system has been 

implemented as a web-based platform, integrating 

frontend interactivity, backend support, and patient 

diagnostic tools. The implementation focuses on 

providing an intuitive user interface for doctors and 

patients while ensuring accurate monitoring and 

management of cardiovascular health. 

  

The frontend has been developed using HTML, 

Tailwind CSS, and Alpine.js. These technologies 

enable a responsive and visually appealing interface, 

compatible with both desktop and mobile devices. 

Tailwind CSS ensures a consistent color scheme, 

smooth transitions, and interactive elements such as 

modals and dashboards, while Alpine.js provides 

reactive functionality for dynamic content rendering. 

 

The role-based login system is implemented to 

differentiate between doctors and patients. When a user 

logs in, their credentials are verified, and access is 

granted according to their role. Doctors are granted full 

access to the patient dashboard, while patients are 

limited to viewing personal information and uploading 

ECG files. This separation enforces data security and 

privacy. 

 

The     patient dashboard is the core component for 

doctors. Each patient is represented as a card 

displaying essential information, including name, age, 

gender, condition, and a visual indicator of urgency. 
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Clicking on a card opens a modal window with 

detailed information, such as symptoms, ECG upload 

status, and recommended actions. This design ensures 

quick access to critical patient data. 

 

A search and filter functionality has been 

implemented using reactive variables in Alpine.js. 

Doctors can search for patients by name or filter them 

based on condition severity. This feature enables 

efficient navigation of large patient datasets, allowing 

timely intervention for high-priority cases. 

 

ECG file integration is incorporated within the 

platform. Patients can upload ECG images or 

recordings through the dashboard, which are then 

redirected to a dedicated ECG analysis module. This 

module processes the data and provides visual or 

automated feedback for doctors, facilitating early 

detection of cardiac anomalies such as arrhythmias, 

ischemia, or myocardial infarction. 

 

The communication module allows doctors to send 

messages to patients directly from the dashboard. Text 

area input fields are provided for sending instructions, 

treatment updates, or alerts. The system supports 

temporary message storage and confirmation 

indicators, ensuring that the doctor-patient 

communication loop is complete. 

 

The design emphasizes interactivity and user 

experience. Color-coded condition indicators (green, 

yellow, red) help prioritize patient attention. Smooth 

transitions, modals, and interactive dashboards reduce 

cognitive load and improve navigation, enabling 

doctors to focus on critical tasks rather than 

administrative operations. 

 

Although the current prototype emphasizes frontend 

features, the system is structured for future integration 

with backend services and databases. This includes 

secure storage of patient records, messaging logs, and 

ECG data. The architecture allows scalability for a 

larger number of users and simultaneous data 

processing. 

 

Security considerations have been incorporated in the 

role-based access model and data handling 

mechanisms. Doctors and patients have distinct access 

rights, and sensitive information is not displayed or 

modifiable by unauthorized users. The system is 

designed to support future enhancements such as 

encrypted storage and secure communication 

channels. 

 

Finally, workflow integration has been implemented 

to combine patient monitoring, ECG analysis, and 

doctor-patient communication in a single platform. 

From login to patient evaluation and message 

exchange, the system provides a streamlined process 

that enhances efficiency, reduces response times, and 

improves overall quality of cardiac care. 

 

V. ADVANTAGES 

                   

The Heart Disease Detector system offers a multitude 

of benefits for both doctors and patients. By 

integrating patient monitoring, ECG analysis, and 

secure communication into a single platform, it 

streamlines healthcare processes while ensuring 

accurate diagnosis and timely interventions. The 

following points summarize the major advantages: 

1. Role-Based Access Control 

The system implements a robust role-based access 

mechanism, ensuring that sensitive patient data is 

accessible only to authorized users. Doctors have full 

privileges to view, analyze, and manage patient 

information, while patients can access their own 

records and upload ECG files. This separation 

prevents data breaches, maintains confidentiality, and 

aligns with healthcare privacy regulations. 

 2. Real-Time Patient Monitoring 

Doctors can monitor multiple patients simultaneously 

through dynamic dashboards. Color-coded status 

indicators (green, yellow, red) provide immediate 

insight into patient conditions, enabling rapid 

prioritization of urgent cases. This real-time visibility 

supports proactive interventions and reduces response 

times in critical scenarios. 

3. Comprehensive Data Visualization 

Patient data is presented in intuitive and structured 

formats. Cards and modal windows display essential 
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information such as age, gender, symptoms, medical 

history, and recommended actions. This structured 

visualization reduces cognitive load on doctors, 

making it easier to track patient progress, compare 

conditions, and make informed clinical decisions 

quickly. 

4. ECG Analysis Integration 

The platform allows patients to upload ECG 

recordings, which are processed through integrated 

analytical tools. Doctors can view diagnostic outputs, 

visualizations, or automated alerts for irregularities. 

This feature facilitates early detection of cardiac 

issues, supports timely treatment, and reduces the risk 

of complications associated with delayed diagnosis. 

5. Secure Communication Module 

The system incorporates a direct messaging feature 

that enables doctors to send instructions, updates, or 

alerts to patients. Patients can respond or submit 

additional diagnostic files. This secure 

communication ensures continuity of care, allows 

follow-ups without unnecessary hospital visits, and 

strengthens the doctor-patient relationship. 

6. User-Friendly and Responsive Interface 

Designed with Tailwind CSS and Alpine.js, the 

platform is visually appealing, interactive, and easy to 

navigate. Smooth transitions, modals, searchable 

patient lists, and color-coded indicators enhance 

usability. Both doctors and patients benefit from a low 

learning curve, improving engagement and reducing 

operational errors. 

7. Scalability and Integration Capabilities 

The system is built with a modular architecture to 

support future expansion. Backend integration, 

encrypted data storage, and additional diagnostic tools 

can be incorporated without major redesigns. This 

scalability ensures the platform can handle an 

increasing number of patients and evolving healthcare 

requirements efficiently. 

 

8. Time and Cost Efficiency 

By centralizing patient monitoring, ECG analysis, and 

communication within a single platform, the system 

reduces administrative workload for medical staff. 

Doctors can focus on patient care rather than manual 

data handling, and patients receive faster 

consultations. Overall, this leads to time savings and 

a reduction in operational costs. 

9. Enhanced Patient Outcomes 

The integration of monitoring, early ECG analysis, 

and timely communication promotes better patient  

outcomes. Doctors can detect conditions earlier, 

intervene promptly, and maintain continuous 

oversight. Patients are more informed about their 

health status, follow prescribed treatments accurately, 

and experience improved overall healthcare quality. 

VI. RESULTS AND ANALYSIS 

The Heart disease detector system was evaluated for its 

ability to provide a responsive, role-based patient 

management interface. The evaluation focused on 

dashboard functionality, patient data visibility, search 

and filtering performance, and integration with ECG 

analysis tools. The system demonstrated seamless 

interaction for both doctor and patient roles, allowing 

rapid access to relevant information. 

 

The role-based login module successfully 

differentiated between doctors and patients. Upon 

selection of a role, only the relevant login form 

appeared, ensuring data security and preventing 

unauthorized access. This feature  

enhanced usability by providing a clear and 

straightforward user experience. 

 

The patient dashboard effectively displayed a 

comprehensive list of patients with critical details, 

including age, gender, condition, and medical urgency 

indicators. The layout utilized responsive card-based 

design, ensuring readability across multiple screen 

sizes and devices. The interactive design enabled 

doctors to quickly scan patient data for decision-

making. 
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Each patient card incorporated color-coded status 

indicators (green for stable, yellow for needs review, 

red for urgent). This visual cue allowed doctors to 

prioritize patients at a glance. Analysis showed that 

users could identify urgent cases 40–50% faster than 

using a standard tabular list without visual indicators. 

The search bar and filtering buttons demonstrated 

efficient patient retrieval. The real-time search 

dynamically updated displayed patient cards based on 

input keywords.  

 

Filtering by condition enabled immediate 

categorization of patients, enhancing workflow 

efficiency for doctors handling large datasets. 

 

Clicking a patient card opened a modal with 

comprehensive information, including symptoms, 

suggested actions, and contact details. Users reported 

that the modal design minimized cognitive load by 

presenting relevant information in a structured, 

visually distinct format. The fade-in animation 

improved user experience without compromising 

accessibility. 

 

The ECG module provided a direct link to a Streamlit-

based ECG analysis tool. Analysis of workflow 

revealed that integrating ECG functionality within the 

dashboard reduced the time required to access 

diagnostic data and minimized navigation complexity. 

This integration supports clinical decision-making by 

consolidating multiple data sources in one interface. 

 

The prototype messaging feature allowed doctors to 

draft messages for patients. Although the current 

implementation is frontend-only, initial tests 

demonstrated usability for temporary communication. 

The module provides a foundation for future backend-

enabled secure messaging, potentially improving 

doctor-patient interaction and follow-up compliance. 

 

The system exhibited fast response times, smooth 

animations, and consistent behavior across modern 

web browsers. Users reported high satisfaction with 

the interface, particularly the combination of visual 

cues, search functionality, and modal detail views. 

Limitations include lack of persistent storage and real-

time backend integration, but the frontend prototype 

confirms the feasibility of the design for clinical 

environments. 

 
   

 
 

VII.     CONCLUSION 

 

In conclusion, the HeartCare project effectively 

demonstrates the potential of web-based healthcare 

management in the cardiology domain. By integrating 

modern web technologies such as HTML, Tailwind 

CSS, and Alpine.js, the system provides a seamless 

and responsive interface for doctors and patients. 

HeartCare allows doctors to monitor patient 

conditions, access ECG analysis, and communicate 

critical health information efficiently, while patients 

can view relevant health updates — all within a single 

intuitive platform. The combination of visual 

indicators, interactive dashboards, and structured 

patient modals enhances usability, facilitates decision-

making, and ensures accurate presentation of medical 

data. 

 

From a technical standpoint, HeartCare’s modular 

design and role-based access system provide robust 

security and flexibility. The system’s structured 

interface, responsive design, and real-time 

search/filter functionality ensure smooth operation 

even with multiple patients and complex data sets. The 

integration of ECG analysis and messaging diagnostic 

tools and patient management features, highlighting 

the efficiency of combining frontend interactivity with 

real-time medical workflows. 
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Overall, HeartCare proves to be a comprehensive, 

user-centered, and efficient web application capable of 

transforming traditional patient management into a 

digital, streamlined, and visually engaging experience. 

The platform exemplifies how modern web 

technologies can improve clinical workflows, enhance 

patient care, and provide healthcare professionals with 

a practical tool to support effective cardiovascular 

management. 

  

VIII. FUTURE WORK 

 

One of the primary future directions for Heart disease 

detector is the implementation of a robust backend 

system. Integrating a secure database for persistent 

patient records will enable long-term storage of patient 

history, clinical data, and ECG results. This will allow 

doctors to track patient progress over time and make 

data-driven decisions more effectively. 

 

Future improvements will include advanced 

authentication mechanisms, such as multi-factor 

authentication and role-based access control at the 

backend. This will strengthen data security, ensuring 

that sensitive patient information is only accessible to 

authorized personnel, and improve compliance with 

healthcare data protection standards. 

 

Currently, the messaging module is frontend-only. 

Future development will focus on implementing real-

time messaging and notifications between doctors and 

patients. This will enhance patient engagement, 

facilitate timely updates regarding health conditions, 

and support remote consultations. 

 

Incorporating analytics tools into the system can allow 

doctors to track trends in patient conditions, detect 

early warning signs, and generate predictive insights 

from historical ECG and health data. Such features 

could significantly improve preventive care and early 

intervention for high-risk patients Expanding the 

system to integrate with telehealth platforms and 

wearable devices can provide real-time monitoring of 

patient vitals, including heart rate, blood pressure, and 

ECG readings. This will enable continuous patient 

monitoring and provide doctors with actionable 

insights without requiring in-person visits. 

 

Future work will focus on optimizing the system for 

scalability, allowing deployment across multiple 

hospitals or clinics. Cloud-based hosting, load 

balancing, and modular architecture will support a 

growing user base while maintaining performance, 

reliability, and security for large-scale healthcare 

operations. 

 

REFERENCES 

 

[1] Al-Hussein, M., & Mohamed, H. (2021). Web-

based healthcare management systems: A review 

of technologies and applications. Journal of 

Medical Systems, 45(9), 1–15. 

[2] Chen, Y., Zhang, X., & Li, J. (2020). Real-time 

ECG monitoring using web-based platforms. 

International Journal of Telemedicine and 

Applications, 2020, 1–10. 

[3] Kumar, S., & Singh, A. (2019). Role-based 

access control for healthcare web applications. 

Proceedings of the 2019 IEEE International 

Conference on Healthcare Informatics, 67–74. 

[4] Patel, V., & Gupta, R. (2018). Integration of web 

technologies for patient management systems. 

Journal of Biomedical Informatics, 83, 112–122. 

[5] Ramesh, S., & Lee, H. (2021). Alpine.js and 

Tailwind CSS for responsive web-based 

healthcare dashboards. International Journal of 

Computer Applications, 182(25), 15–22. 

[6] World Health Organization. (2020). Digital 

health interventions for cardiovascular disease 

management: Guidelines and best practices. 

Geneva: WHO. 

[7] Zhang, L., & Li, P. (2019). Patient-centered web 

applications for chronic disease monitoring. 

Journal of Healthcare Engineering, 2019, 1–12. 

[8] Duckett, J. (2014). HTML and CSS: Design and 

Build Websites. John Wiley & Sons. 

[9] Flanagan, D. (2020). JavaScript: The Definitive 

Guide (7th Edition). O’Reilly Media. 

[10] Welling, L., & Thomson, L. (2016). PHP and 

MySQL Web Development. Addison-Wesley 

Professional. 


