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Abstract. The increasing frequency of infectious disease outbreaks highlights the urgent need for efficient and accessible
health management systems. Existing platforms often lack real-time updates, regional specificity, and user-focused features,
leaving individuals underprepared to address emerging health threats. This research presents Pranasetu, a web-based health
wellness improvement application designed to enhance public awareness and personal health insights through technology.
The platform incorporates real-time outbreak updates, a dynamic map of India for disease tracking, location-based alerts,
and an interactive symptom-based questionnaire supported by a predictive disease model. Multilingual support ensures
accessibility across diverse user groups, while chatbot assistance enhances user engagement and usability. Developed with
React.js, the application focuses on a simplified, intuitive interface for seamless navigation. Methodologically, Pranasetu
integrates real-time data aggregation, predictive analytics, and interactive design to deliver actionable health insights tailored
to individual users and regions. The results demonstrate significant improvements in user awareness, accessibility, and
responsiveness to health risks. Pranasetu's innovative features address critical gaps in existing systems by providing localized,
real-time data and personalized health assessments, making it a valuable tool for improving public health outcomes. This
research underscores the potential of leveraging modern web technologies to empower individuals and communities with
actionable health information, fostering better preparedness and proactive health management.
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1 INTRODUCTION

In the modern era, public health has emerged as a critical area of concern, especially with the rapid escalation of
infectious disease outbreaks and the challenges posed by ensuring timely and accurate dissemination of health-related
information. Despite advances in technology, existing systems for outbreak tracking and disease prediction often lack real -
time updates, regional specificity, and user-centric features. Traditional health platforms are typically plagued by fragmented
data, accessibility barriers due to language limitations, and insufficient predictive insights, leaving individuals and
communities ill-prepared to respond to emerging health threats. This creates a pressing need for a comprehensive, interactive,
and easily accessible platform that bridges these gaps while empowering users with actionable information.

The motivation for this research stems from the evident void in accessible and real-time health monitoring solutions
tailored to the Indian demographic. India, with its vast geography and cultural diversity, faces unique challenges in health
communication. Existing applications often fail to address the localized and multilingual needs of the population.
Furthermore, with limited tools available for personalized health assessments and predictive analytics, individuals are often
left navigating their health concerns without adequate support. These limitations underscore the necessity for an innovative
system designed to provide real-time updates, intuitive disease prediction, and inclusive features for all users.

To address these challenges, Pranasetu, a web-based health wellness improvement application, has been
conceptualized. Pranasetu leverages modern web technologies and predictive analytics to empower users with a holistic
understanding of their health and immediate surroundings. Key features such as real-time outbreak updates, a dynamic India
map for disease tracking, and location-based alerts ensure users are informed about potential risks in their vicinity. An
interactive symptom-based questionnaire supported by a predictive disease model enables personalized health risk
assessments, while multilingual support enhances accessibility across diverse linguistic groups. Additional functionalities
like disease news updates, chatbot assistance, and a user-friendly interface enhance the platform’s usability, fostering a
seamless and engaging user experience.
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This paper delves into the design, development, and deployment of Pranasetu, presenting a novel approach to health
and wellness improvement. The application’s focus on real-time data, accessibility, and user-centricity sets it apart from
existing systems, making it a potential game-changer in public health management.

2 RESEARCH METHODOLOGY

The research methodology for PranaSetu involves a multi-faceted approach to ensure comprehensive data collection
and analysis, allowing for reproducibility and validation of the findings.

1. User-Centered Design

The development of PranaSetu follows a user-centered design process, incorporating feedback from potential users
through surveys and focus groups. This initial phase aims to identify the specific mental health needs and preferences of the
target audience. Insights gained from these interactions inform the app’s features and functionalities.

2. Development Framework

PranaSetu utilizes an agile development framework, allowing for iterative testing and refinement of the app. The
framework supports continuous integration and deployment, enabling rapid updates based on user feedback and emerging
research in mental health. Relevant methodologies for agile development have been detailed in previous studies.

3. Evidence-Based Practices

To ensure the efficacy of the app’s features, we integrate evidence-based practices from existing literature on mental
health interventions, such as mindfulness techniques and cognitive behavioral therapy (CBT) strategies. Modifications to
these established practices are implemented based on user feedback and specific cultural considerations relevant to the target
demographic.

4. Data Collection and Analysis

Data collection occurs through app usage analytics, user surveys, and feedback mechanisms integrated within
PranaSetu. Key metrics include user engagement, satisfaction ratings, and reported mental health outcomes. The analysis
employs both quantitative and qualitative methods to assess the impact of the app on users’ mental well-being.

5. Community Engagement

PranaSetu emphasizes community support by facilitating peer interactions and support networks. This methodology
includes the creation of forums and group activities within the app, allowing users to share experiences and coping strategies.
The effectiveness of community engagement is monitored through user participation rates and qualitative feedback.

Through this comprehensive methodology, PranaSetu aims to create a robust digital platform that effectively
supports mental wellness while ensuring the reproducibility of the reported data and findings.

3 THEORY AND CALCULATION

3.1. Theory

The development of Pranasetu is rooted in several essential theories and methodologies, ensuring the application is
functional, accurate, and user-friendly:

Predictive Modeling in Healthcare: Predictive modeling uses historical and real-time data to estimate future
outcomes. For Pranasetu, a symptom-based predictive disease model is implemented using supervised machine learning
algorithms. This model maps 144 symptoms to potential diseases, enabling personalized health risk assessments. Logistic

Page No.: 2



INTERNATIONAL JOURNAL OF ENGINEERING INNOVATIONS AND MANAGEMENT STRATEGIES, VOL 1, NO. 7, DEC 2024

regression, decision trees, and ensemble methods were explored to ensure accurate predictions, with the final model chosen
based on precision and recall scores.

Human-Centered Design Principles: User experience is critical to Pranasetu's success. The interface is designed
with simplicity and accessibility in mind, following React.js principles for dynamic and responsive web applications. Features
like multilingual support and chatbot assistance are incorporated to address the diverse needs of users, particularly in a
multilingual country like India.

Location-Based Services (LBS): Location-based alerts leverage geospatial APIs to identify high-risk areas. This is
achieved by comparing user coordinates with outbreak data from government and health organization databases. Alerts are
triggered when a user is within a predefined radius of a high-risk zone.

Data Visualization Techniques: A dynamic map of India provides users with a clear, real-time view of outbreak
patterns. The map uses gecJSON data and real-time updates to ensure accuracy and is implemented using libraries like D3.js
and Leaflet for interactive mapping.

3.2. Calculation

A. Disease Prediction Accuracy
To develop the symptom-based predictive model, the following steps were performed:

Dataset Preprocessing: Cleaning and encoding the dataset of 144 symptoms and disease labels.

Model Training:

Number of Correct Predictions
Accuracy =

Total Predictions
After training multiple models, the final accuracy was 96%, with precision and recall scores

exceeding 0.95.

B. Threshold for Location Alerts
Alerts are triggered when a user's location lies within a defined radius R of a high-risk area:

e Distance Calculation (Haversine Formula):

|
d = 27 - arcsin (\ sin? (%) I cos(¢y) - cos(gz) - sin? (‘AQ/\))

Where 7 is Earth’'s radius (approx. 6,371 km), ¢»1, ¢ are latitudes, A¢, A are differences

in latitude and longitude. Alerts are sent when d << .

C. Real-Time Updates and Data Synchronization

To handle real-time updates, the system refreshes data every T seconds using APIs. The optimal value of T was

calculated to balance server load and update frequency:

1
T =
Maximum API Calls Per Minute
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Language Accessibility

The chatbot and interface translations are managed using Natural Language Processing (NLP) libraries. Each
response is preprocessed for language sentiment and converted dynamically based on user preferences. The accuracy of
translations was measured using BLEU scores, which consistently ranged above 0.85.

4 RESULTS AND DISCUSSION

The development and testing of Pranasetu produced promising results, underscoring its potential as a valuable tool
for public health awareness and disease prevention. The key outcomes and observations are outlined below:

1. Disease Prediction Model Performance

The symptom-based disease prediction model demonstrated a high accuracy of 98% during testing. The precision,
recall, and F1-scores for most disease classes exceeded 0.95, indicating the model's strong ability to provide reliable health
risk assessments based on user input. These results reflect the model's proficiency in handling diverse symptoms, which
ensures its broader applicability in predicting various diseases with a high degree of accuracy.
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2. Real-Time Outbreak Updates

The integration of real-time data proved successful, delivering accurate and timely updates on disease outbreaks. A
dynamic India map was incorporated to visualize outbreak hotspots, enabling users to track health risks in specific regions.
Feedback from users revealed that this feature was highly appreciated, as it offered actionable insights to help them take
proactive health measures.

3. Location-Based Alerts

The location-based alert system, which utilized geospatial APIs and the Haversine formula, effectively identified
users in high-risk zones. Alerts were promptly delivered, enhancing users' preparedness in case of potential health threats.
The system showed strong performance across various devices and locations, making it a reliable tool for timely information
dissemination.
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4. User Experience

The web application’s design was both simplified and intuitive, ensuring ease of use for all users. With the inclusion
of multilingual support and chatbot assistance, the application effectively catered to a diverse user base, bridging linguistic
and technical gaps. User feedback highlighted the application’s accessibility, noting that it was able to address a wide range
of user needs in a highly effective manner.

5. Challenges
Despite the promising results, some challenges were encountered:

Accuracy of Predictions: The performance of the predictive model was contingent on the quality of the input data,
which highlighted the need for accurate symptom reporting by users to maintain high accuracy.

Real-Time Update Delays: Occasionally, real-time updates were delayed due to API rate limits. This issue could be
resolved by optimizing server configurations and increasing bandwidth to ensure smoother data flow.

6. Future Scope

Several enhancements are planned to further increase the application’s value:

Integration with Wearable Devices: This would provide continuous health monitoring, allowing the system to offer
even more accurate predictions.

More Granular Outbreak Data: Expanding the scope of outbreak data will improve the accuracy and timeliness of
alerts.

Advanced Predictive Models: The use of more sophisticated deep learning techniques could refine the disease
prediction model for better performance.

Expanded Dataset: Increasing the dataset to cover a wider range of diseases and symptoms will further enhance the
model's predictive capabilities and overall effectiveness.

In conclusion, Pranasetu has demonstrated great potential as a tool for disease prediction, outbreak monitoring, and
public health awareness. With continued improvements, it can play a crucial role in proactive health management and
prevention strategies.

4.1 Preparation of Figures and Tables

The following table illustrates the main features and their implementation within the platform

Feature Description

Real-Time Outbreak Localized, real-time updates on infectious disease outbreaks.

Updates
Dynamic India Map Visual representation of outbreak data across India.
Symptom Questionnaire A 144-symptom questionnaire with a predictive model offers personalized
and Health Risk Assessment disease risk insights based on user responses.
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Location-Based Alerts Notifications for users in high-risk areas using location-based APIs.

Disease News Updates Live updates on disease-related news.

Multilingual Support Accessible in multiple languages for diverse users.
Chatbot Assistance Chatbot feature for user guidance and engagement.

5 CONCLUSIONS

Pranasetu expands on the foundation laid by Arogya Setu, transitioning from a contact tracing application to a
comprehensive health monitoring platform. By integrating real-time data from wearable devices, it tracks vital signs and
employs predictive analytics to identify potential health risks. Unlike Arogya Setu, which concentrated on pandemic-related
contact tracing, Pranasetu emphasizes proactive and personalized health management, including monitoring chronic
conditions. Its advanced predictive features and focus on everyday health make it a significant step forward in digital
healthcare innovation.
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