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ABSTRACT: WellnessHub is a data-driven health prediction system designed to assist individuals in assessing their
risk of developing diseases affecting vital organs such as the liver, kidney, heart, and breast. This project integrates
machine learning techniques to analyze health parameters and provide predictive insights. Exploratory Data Analysis
(EDA): Conducted for breast cancer, diabetes, heart disease, kidney disease, and liver disease. It includes statistical
analysis, feature selection, correlation analysis, and visualization. Machine Learning Models: A range of classification
algorithms, such as Decision Trees, Random Forest, and Neural Networks, are employed to improve predictive
accuracy. Web-Based Interface: The system features an interactive web application that allows users to input health
metrics and receive real-time risk assessments. Dataset Utilization: The models are trained on publicly available
datasets from sources such as Kaggle to ensure robust learning and accurate predictions.

I. INTRODUCTION

WellnessHub is an Al-driven health prediction system designed to assist individuals in assessing their likelihood of
developing chronic diseases. The system leverages machine learning techniques to analyze user inputs and predict
potential health risks. detection of diseases can significantly improve treatment outcomes. WellnessHub provides a
proactive approach to health monitoring, offering personalized insights based on user data. WellnessHub enables
individuals to input their health information, receive Al-driven predictions, and access tailored wellness advice, promoting
a proactive approach to healthcare.

II. EVOLUTION PROCESS

The development of health applications (mHealth apps) has rapidly transformed the healthcare ecosystem by offering
innovative, patient-centered digital solutions. These applications cater to a wide range of use cases, including fitness
tracking, chronic disease management, mental health support, and medication adherence, all of which aim to empower
users in managing their health proactively (Sadler et al., 2023). With the continuous integration of artificial intelligence
(AI), machine learning, and real-time data analytics, modern health apps are capable of delivering personalized
experiences and dynamic care models to diverse user populations.

The WellnessHub system, as proposed, is a comprehensive health monitoring platform designed to address wellness
management through a data-driven approach. The system architecture comprises several key components, including data
collection, preprocessing, feature engineering, model training, and web-based deployment. This structured pipeline
ensures seamless integration of diverse health data sources and provides a user-friendly interface for effective user
interaction and feedback.In the data collection phase, user inputs such as physical activity, heart rate, sleep patterns,
dietary habits, and mood are collected via wearable devices, manual logging, and third-party APIs. These raw datasets are
often noisy, incomplete, and unstructured, necessitating the application of robust data preprocessing techniques. These
include handling missing values, data normalization, and outlier removal—essential steps to improve the reliability of
downstream machine learning models (Wang et al., 2023).

III. IMPACT OF HEALTH APPS IN RECENT YEARS

In recent years, health applications (mHealth apps) have significantly transformed how individuals manage their health
and wellness. With the rapid rise of smartphones and wearable technologies, these apps have become widely accessible
tools that support physical fitness, chronic disease management, mental well-being, and preventive care. Studies have
shown that health apps contribute to improved medication adherence, healthier lifestyles, and enhanced disease self-
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management (Singh et al., 2024; Alessa et al., 2024).

For chronic conditions like diabetes, hypertension, asthma, and COPD, mHealth interventions have led to measurable
clinical improvements such as better blood glucose and blood pressure control (de Souza Ferreira et al., 2023; Kim et
al., 2025).

During the COVID-19 pandemic, health apps played a critical role in enabling telehealth, remote monitoring, and
contact tracing. Despite challenges related to data privacy, usability, and clinical validation, the overall impact of health
apps in the last few years has been profound, marking a shift toward patient-centered, technology-enabled care (Nouri
et al., 2023; Dicianno et al., 2024).

IV. LITERATURE REVIEW

1. Brown, T., et al. (2025). "User Engagement Strategies in Health Apps." Journal of Digital Health, 15(2), 120-
13s.

The paper by Brown et al. (2025), published in the Journal of Digital Health, explores various strategies to enhance
user engagement in health applications, highlighting its critical role in achieving better health outcomes and user
satisfaction. The authors categorize effective engagement strategies into several key areas, including personalization,
which tailors content to individual user needs; gamification, which incorporates game-like elements to motivate users;
social interaction, which fosters community support; and feedback mechanisms that provide users with regular updates
on their progress.

2. Smith, J., & Jones, P. (2025). "Mental Wellness Through Mobile Apps." Psychological Well-being Journal,
14(1), 55-72.

In their 2025 article titled "Mental Wellness Through Mobile Apps," published in the Psychological Well-being Journal,
Smith and Jones explore the role of mobile applications in promoting mental health and wellness. The authors discuss
the increasing prevalence of mental health issues and the potential of mobile technology to provide accessible and
effective support for individuals seeking to improve their psychological well-being. They examine various types of
mental wellness apps, including those focused on mindfulness, cognitive behavioral therapy (CBT), mood tracking, and
social support, highlighting how these tools can empower users to manage their mental health proactively.

3. Lin, C., et al. (2025). "Al-Driven Recommendations and User Adherence in Wellness Applications."
International Journal of Health Informatics, 12(1), 75-90.

In the 2025 article "AI-Driven Recommendations and User Adherence in Wellness Applications," published in the
International Journal of Health Informatics, Lin et al. investigate the impact of artificial intelligence (AI) on user
adherence to wellness applications. The authors highlight the growing integration of Al technologies in health and
wellness apps, which aim to provide personalized recommendations based on user data and behaviour patterns. The
authors discuss the mechanisms through which Al can improve user experience, such as adaptive learning algorithms
that refine suggestions over time and predictive analytics that anticipate user needs.

4. Kumar, R., et al. (2025). "The Impact of Mobile Health Applications on Wellness Management." Journal of
mHealth, 7(4), 200-215.

In the 2025 article "The Impact of Mobile Health Applications on Wellness Management," published in the Journal of
mHealth, Kumar et al. examine the transformative role of mobile health applications in managing wellness. The authors
provide a comprehensive analysis of how these applications facilitate various aspects of health management, including
physical fitness, nutrition, mental well-being, and chronic disease management. Through a review of existing literature
and empirical studies, the paper highlights the effectiveness of mobile health apps in promoting user engagement,
enhancing self-monitoring, and fostering healthier lifestyle choices.

5. Sadler, S., et al. (2025). The Use of mHealth Apps for the Assessment and Management of Diabetes-Related
Foot Health Outcomes: Systematic Review.

This study systematically reviewed mHealth applications used for managing and assessing diabetes-related foot
complications. The authors found that mobile apps contributed significantly to improved foot self-care practices, early
detection of ulcers, and patient education. Features such as reminders, visual foot checks, and symptom tracking

IJIRCCE©2025 | AnISO 9001:2008 Certified Journal | 10303




© 2025 1JIRCCE | Volume 13, Issue 5, May 2025| DOI:10.15680/IJIRCCE.2025.1305127
www.ijircce.com | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

% p} m International Journal of Innovative Research in Computer
7 i and Communication Engineering (IJIRCCE)
IJ I RCCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

L _______________________________________________________________________________________|
enhanced patient engagement and adherence to care routines. The review emphasized the role of mHealth in reducing
complications through timely interventions and real-time monitoring.

6. de Souza Ferreira, E., et al. (2024). The Effectiveness of Mobile Applications for Monitoring Diabetes Mellitus
and Hypertension in the Adult and Elderly Population: Systematic Review and Meta-analysis.

This comprehensive review and meta-analysis evaluated the impact of mobile health applications on monitoring
diabetes and hypertension among adult and elderly populations. The findings revealed that mHealth apps significantly
improved self-management behaviors, treatment adherence, and clinical outcomes such as blood glucose and blood
pressure levels.

7. Rodriguez, M., et al. (2024). Mobile Health Applications for Asthma Management: A Systematic Review and
Meta-analysis.

This study systematically reviewed and analyzed the effectiveness of mobile health applications in the management of
asthma. The findings showed that mHealth apps contributed to improved symptom monitoring, medication adherence,
and overall asthma control among users. Key features such as digital peak flow tracking, personalized alerts, and
educational modules empowered patients to better understand and manage their condition.

8. Lee, H., et al. (2024). Mobile Health Applications for Hypertension Management: A Systematic Review and
Meta-analysis.

This systematic review and meta-analysis explored the effectiveness of mobile health applications in managing
hypertension. The study found that the use of mHealth apps significantly contributed to reductions in systolic and
diastolic blood pressure levels, particularly when combined with personalized feedback and self-monitoring features.
Users benefited from reminders, lifestyle modification tips, and data visualization tools that supported consistent health
behavior changes.

9. Singh, A., et al. (2024). Mobile Applications for Medication Adherence in Chronic Diseases: A Systematic
Review and Meta-analysis.

This review examined the effectiveness of mobile applications in improving medication adherence among patients with
chronic diseases such as diabetes, hypertension, and cardiovascular conditions. The findings revealed that mHealth
apps offering reminders, progress tracking, and educational content significantly enhanced adherence rates.
Personalized notifications and visual medication schedules helped users stay consistent with their treatment plans.

10. Wang, T., et al. (2024). The Impact of Mobile Health Applications on Physical Activity Levels: A Systematic
Review.

This systematic review evaluated the effectiveness of mobile health applications in promoting physical activity across
various populations. The study found that mHealth apps significantly increased user engagement in moderate to
vigorous physical activities by incorporating goal setting, step tracking, and motivational feedback. Features like
gamification, social support integration, and personalized reminders were particularly effective in sustaining behavior
change.

11. Sirohi, D., et al. (2023). Good-Quality mHealth Apps for Endometriosis Care: Systematic Search.

This study conducted a systematic search to identify and evaluate high-quality mobile health applications designed for
endometriosis care. The authors assessed apps based on criteria such as usability, clinical relevance, user engagement,
and informational content. The review revealed that while several apps offered features like symptom tracking, cycle
monitoring, and pain management tools, only a few met high standards for medical accuracy and data privacy.

12. Gonzalez, R., et al. (2023). Mobile Health Interventions for Weight Management: A Systematic Review and
Meta-analysis.

This systematic review and meta-analysis evaluated the effectiveness of mobile health interventions for weight
management across diverse populations. The study found that mHealth apps significantly contributed to weight
reduction, improved dietary habits, and increased physical activity levels. Features such as calorie tracking, goal
setting, real-time feedback, and behavior change strategies were key in promoting user engagement and long-term
adherence.
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13. Vaffis, S., et al. (2023). Features of Cancer mHealth Apps and Evidence for Patient Preferences: Scoping
Literature Review.
This scoping review investigated the features of mobile health applications developed for cancer care and explored how
these align with patient preferences. The study identified key functionalities such as symptom tracking, medication
reminders, appointment scheduling, and access to educational content. It emphasized that cancer patients preferred apps
with simple interfaces, personalized features, and the ability to communicate directly with healthcare providers.

14. Nouri, R., et al. (2023). Quality Assessment of mHealth Apps: A Scoping Review.

This scoping review investigates existing tools and frameworks used to assess the quality of mobile health (mHealth)
applications. The study found that while the number of health-related apps has surged, many lack proper evaluation for
clinical accuracy, usability, and data security. The review highlights common assessment criteria such as content
reliability, user engagement, and functionality.

15. Dicianno, B.E., et al. (2023). Current Implementation of Digital Health in Chronic Disease Management: A
Scoping Review.

This scoping review explores how digital health technologies, including mobile applications, telehealth, and remote
monitoring tools, are currently being implemented in chronic disease management. The study highlights that digital
health solutions have been successfully used to improve patient self-management, enhance clinical decision-making,
and reduce healthcare costs.

16. Alessa, T., et al. (2023). The Impact of Mobile Health Interventions on Chronic Disease Outcomes: A
Systematic Review.

This systematic review examines how mobile health (mHealth) interventions influence outcomes in chronic disease
management, including conditions like diabetes, hypertension, and heart disease. The study found that mHealth tools
significantly improved clinical outcomes such as medication adherence, blood pressure control, and glycemic levels.

17. Whitehead, L., & Seaton, P. (2022). The Effectiveness of Self-Management Mobile Phone and Tablet Apps in
Long-Term Condition Management: A Systematic Review.

This systematic review explores the role of mobile phone and tablet applications in supporting self-management of
long-term health conditions such as asthma, diabetes, and cardiovascular diseases. The study found that these apps
positively influenced health outcomes by enhancing patient engagement, improving adherence to treatment, and
supporting lifestyle modifications.

18. Cherrez-Ojeda, 1., et al. (2022). A Systematic Review and Meta-analysis of Mobile Health Applications and
Telemonitoring in Atopic Dermatitis Self-Management.

This systematic review and meta-analysis examined the effectiveness of mobile health applications and telemonitoring
in the self-management of atopic dermatitis. The study found that digital interventions significantly improved treatment
adherence, symptom tracking, and overall disease control among patients. Apps that included features like personalized
skincare routines, medication reminders, and photo-based lesion monitoring were especially effective in promoting
self-care.

V. LITERATURE REVIEW SUMMARY

The reviewed literature provides robust evidence supporting the effectiveness and growing adoption of mobile health
(mHealth) applications in managing a wide range of health conditions. These studies consistently highlight how
mHealth tools enhance user engagement, improve treatment adherence, and support self-management across chronic
diseases such as diabetes, hypertension, COPD, arthritis, and asthma. Personalized features like symptom tracking,
medication reminders, Al-driven recommendations, and real-time feedback have proven vital in improving health
outcomes. Moreover, mental wellness and lifestyle-focused apps have demonstrated success in promoting physical
activity, healthy eating, and psychological well-being through gamification, social support, and goal-setting features.
Reviews also emphasize the importance of usability, quality assessment, and data privacy, particularly in sensitive areas
such as cancer and endometriosis care.
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VI. EXISTING SYSTEM

Traditional healthcare systems rely heavily on manual diagnosis and physical medical consultations. These methods
can be time-consuming, expensive, and often inaccessible to individuals in remote areas. Moreover, they do not provide
real-time risk assessments, making preventive healthcare difficult. Many digital health applications currently exist, but
they primarily function as symptom checkers or basic diagnostic tools. These applications lack advanced predictive
analytics and do not leverage machine learning to provide personalized insights. Additionally, traditional diagnosis
methods depend on laboratory tests and physical examinations, which may delay early detection and timely
intervention. Fur

VII. PROBLEM STATEMENT

The increasing prevalence of chronic diseases such as heart disease, diabetes, and kidney disorders has put immense
pressure on the healthcare industry. Limited healthcare accessibility, high medical costs, and delayed diagnosis
contribute to poor patient outcomes. There is a growing need for automated systems that can provide early risk
predictions and enable individuals to take preventive measures. The absence of an Al-powered predictive healthcare
system prevents individuals from understanding their potential health risks. An efficient system should allow users to
input basic health parameters and receive real-time disease risk predictions. By integrating machine learning models
with accessible web-based interfaces, such a system can offer personalized and cost-effective health assessments.

VIII. PROPOSED SYSTEM

The proposed system, WellnessHub, is structured around a comprehensive pipeline that integrates intelligent health
monitoring with real-time analytics. It begins with systematic data collection from user inputs or connected health
devices, followed by data preprocessing techniques such as handling missing values, normalization, scaling, and outlier
removal to ensure data integrity. In the next phase, feature selection is conducted through correlation analysis to
identify significant health indicators, followed by feature engineering to enhance model input quality. The system
utilizes a multi-model approach, training algorithms like Random Forest, Neural Networks, and Decision Trees, each
optimized through hyperparameter tuning to achieve high performance.

IX. SYSTEM METHODOLOGY

The architecture of the WellnessHub follows a structured, modular design composed of five major components:

a. Data Collection:

The system uses publicly available healthcare datasets from credible sources such as the UCI Machine Learning
Repository, Kaggle, and healthcare institutions. The data typically includes patient demographics, medical history,
laboratory results, and clinical indicators relevant to liver, kidney, and heart functions.

b. Data Preprocessing:

Raw health data is often noisy, incomplete, or inconsistent. To ensure data quality, the following preprocessing steps are

performed:

e Handling Missing Values: Null or missing values are handled using statistical imputation techniques like mean,
median, or model-based imputation.

e Normalization & Scaling: Data is normalized using min-max scaling or standardization to bring all features to a
comparable scale.

c. Feature Selection and Engineering:

Not all features contribute equally to model performance. The system uses:

e  Correlation Analysis: To identify and retain features highly correlated with disease labels.

e Domain Knowledge: Medical expertise is incorporated to prioritize clinically significant attributes.

e Feature Transformation: Includes one-hot encoding for categorical variables and binning continuous features into
risk categories.

d. Model Training and Evaluation:
Several machine learning algorithms are trained to predict disease likelihood:
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e  Models Used: Random Forest, Decision Tree, Logistic Regression, Neural Networks.
e Training Strategy: The dataset is split into training and testing subsets (typically 80-20 split), and models are
trained using cross-validation.
e Hyperparameter Tuning: Grid search or Randomized search is used to optimize model parameters and boost
accuracy.

e. Web Interface Deployment:
Once the best-performing model is selected, it is integrated into a user-friendly web application using frameworks like
Flask or Django. The app takes user input (health parameters) and returns the disease prediction in real time.

g DATA COLLECTION R

Clinical Data

DATA PREPROCESSING

Data Normalization & Scaling

FEATURE SELECTION AND
ENGINEERING

Domain-Specific Feature Creation

- ey

MODEL TRAINING AND
EVALUATION

Datasets & Algorithms

WEB INTERFACE DEPLOYMENT
Frontend & Backend

Fig 1: Workflow process of system

SNAPSHOTS

Health App  Heart Disease Kidney Disease Diabetes Liver Diease Cancer
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Fig 1: Home Page of Health App — navigation bar
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includes links to specific disease categories.
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Fig 2: Prediction of Heart Disease — includes a form with
multiple input fields for heart disease parameters.
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Fig 3: Prediction of Kidney Disease — includes a form with
multiple input fields for kidney disease parameters.
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Fig 5: Prediction of Breast Cancer — includes a form with
multiple input fields for breast cancer parameters.
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Fig 7: Output showing chances of getting the disease —indicates that the patient should consult the doctor.

IJIRCCE©2025 | AnISO 9001:2008 Certified Journal | 10310




© 2025 IJIRCCE | Volume 13, Issue 5, May 2025| DOI:10.15680/1JIRCCE.2025.1305127
wWww.ijircce.com | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

‘33 4 p\ /I\ International Journal of Innovative Research in Computer
208 and Communication Engineering (IJIRCCE)
IJ I RccE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

~ B instancss | [C2 | agr south 1 X @ 1320024322500 predict x B = o x

< C A Notsecure 13.200.243.28.5000/predict aQa %« @ :

No need to worry. Your risk of heart discase based on the provided information appears low.

‘®
[ ]
0

> Lo C.BeF6cCmw A eem RN

Fig 8: Output showing there is no chance of getting disease —
indicates that patient is free from the risk of disease.
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Fig 9: Output showing there is higher chance of getting disease —
indicates that the patient should consult the doctor due to higher chances of disease.

X. CONCLUSION

The WellnessHub project has successfully demonstrated the application of artificial intelligence and machine learning
in the field of healthcare. By integrating advanced predictive analytics, the system can assess the likelihood of various
diseases based on user inputs. This approach not only enables early detection of health risks but also empowers
individuals to take proactive steps in managing their well-being. The seamless integration of a user-friendly web
interface ensures accessibility for individuals without technical expertise. One of the significant achievements of
WellnessHub is its ability to process and analyze medical data efficiently. Traditional healthcare systems rely on
manual diagnosis and physical consultations, which can be time-consuming and costly. By leveraging Al-driven
models, WellnessHub provides real-time predictions, allowing users to monitor their health status from anywhere.
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XI. FUTURE SCOPE

The future scope of WellnessHub is extensive, with the potential to transform preventive healthcare through advanced
Al and real-time health monitoring. Future iterations could integrate wearable health devices such as smartwatches or
fitness bands to continuously collect vital data like heart rate, oxygen levels, and activity patterns, enabling real-time
and automated health risk analysis. Expanding the database to include a wider range of diseases and rare medical
conditions would enhance its diagnostic depth and applicability. The incorporation of advanced deep learning models,
such as LSTM or transformer-based architectures, could further improve prediction accuracy and adaptability.
Moreover, multilingual support and voice-based input systems could make the platform more inclusive, especially for
rural and elderly populations. Blockchain integration may offer a robust solution for securing sensitive health data and
maintaining transparent medical histories.
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