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Abstract: The Intelligent Age-Aware Healthcare Recommendation System is an AI-based predictive healthcare platform designed to 

provide personalized and preventive medical support. The system automatically detects the user’s age group such as children, adults, or 

senior citizens and predicts possible age-related diseases using machine learning algorithms and data analytics. It analyzes health 

parameters including BMI, height, weight, blood pressure, and blood sugar levels to identify potential health risks. Based on the analysis, 

the system generates early warning alerts, personalized diet plans, preventive care suggestions, and doctor recommendations. The 

platform incorporates role-based access control where doctors and pharmaceutical companies can access data only with admin 

authorization. By integrating AI-driven prediction with secure management, the system improves early detection and enhances 

healthcare efficiency. 
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1. Introduction 
 

Healthcare systems are rapidly evolving with the integration 

of artificial intelligence and data-driven technologies. 

Ensuring early detection of diseases and providing 

personalized healthcare recommendations are critical for 

improving patient outcomes and reducing healthcare costs. 

Traditional healthcare systems primarily focus on reactive 

treatment rather than preventive care, which often leads to 

delayed diagnosis and increased health risks. 

 

In many cases, patients lack continuous health monitoring 

and timely medical guidance. The absence of intelligent 

systems to analyze health parameters and predict potential 

dis-eases makes it difficult to take preventive actions at an 

early stage. Additionally, healthcare services are often not 

personalized based on age groups, even though children, 

adults, and senior citizens have different health requirements 

and risk factors. 

 

Recent advancements in artificial intelligence, machine 

learning, and data analytics have enabled the development of 

smart healthcare systems that can analyze patient data and 

provide predictive insights. Techniques such as data 

classification, pattern recognition, and predictive modeling 

can be used to identify potential health risks based on 

parameters like BMI, blood pressure, blood sugar levels, and 

other vital signs. 

 

The proposed Intelligent Age-Aware Healthcare 

Recommendation System addresses these challenges by 

providing a real-time, AI-driven platform for personalized 

healthcare support. The system automatically categorizes 

users into different age groups such as children, adults, and 

senior citizens, and analyzes their health parameters to 

predict possible age-related diseases. 

 

Based on this analysis, the system generates early warning 

alerts, personalized diet plans, preventive care suggestions, 

and appropriate doctor recommendations. This helps users 

take proactive measures to maintain their health and prevent 

serious medical conditions. 

 

Furthermore, the system incorporates role-based access 

control, where administrators manage user data and 

permissions, doctors monitor patient health and provide 

guidance, and pharmaceutical companies contribute verified 

medicine information under controlled access. This ensures 

data security, reliability, and efficient system management. 

 

By combining artificial intelligence, predictive analytics, and 

secure data management, the proposed system enhances 

preventive healthcare, improves early diagnosis, and 

supports efficient healthcare delivery, contributing to smarter 

and more patient-centric healthcare systems. 

 

2. Related Works 
 

Recent advancements in artificial intelligence and machine 

learning have significantly transformed the healthcare sec-

tor, particularly in disease prediction, patient monitoring, and 

personalized healthcare systems. Researchers have focused 

on developing intelligent systems that analyze patient data 

to provide early diagnosis, improve treatment efficiency, and 

enhance overall healthcare management. 

 

Nguyen and Tran (2026) explored the application of 

artificial intelligence in predictive healthcare systems, 

highlighting the use of machine learning models to analyze 

patient health records and predict potential diseases. Their 

study demonstrated how AI can assist in early diagnosis and 

re-duce the risk of severe health conditions through 

continuous monitoring and data analysis. 

 

Bugingo et al. (2025) developed an AI-driven healthcare 

recommendation system that integrates machine learning 

algorithms to analyze patient data and provide personalized 

treatment suggestions. Their system improves healthcare 

efficiency by reducing manual analysis and enabling faster 

medical decision-making. However, the system does not 
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consider age-based classification in detail. 

 

Aisyah et al. (2025) introduced a smart healthcare platform 

that combines AI-based prediction with data analytics to 

monitor patient health conditions. Their work emphasizes 

the importance of integrating multiple health parameters 

such as BMI, blood pressure, glucose levels, and lifestyle 

factors for accurate predictions. Despite its effectiveness, 

the system lacks a structured recommendation module for 

preventive care. 

 

Kadam et al. (2025) investigated intelligent recommendation 

systems in healthcare, where machine learning models are 

used to provide personalized diet plans and preventive care 

suggestions based on patient data. This approach enhances 

patient care by delivering customized healthcare solutions. 

However, the system does not include secure role-based 

access control for medical professionals. 

 

Painuly et al. (2024) proposed a mobile-based healthcare 

monitoring system that allows users to track their health 

parameters and receive alerts for abnormal conditions. Their 

system improves accessibility and promotes continuous health 

monitoring but lacks predictive analytics for future risk 

assessment. 

 

Feroze et al. (2024) developed a cloud-based healthcare 

management system that stores and manages patient data 

efficiently. The use of cloud technology ensures scalability, 

se-cure data access, and efficient healthcare service delivery. 

However, the system mainly focuses on data storage rather 

than intelligent prediction and recommendations. 

 

Zhang and Liu (2023) studied the role of artificial 

intelligence in smart healthcare systems, focusing on 

automation, predictive analytics, and patient monitoring. 

Their research highlights the growing importance of AI in 

transforming traditional healthcare systems into proactive and 

intelligent systems. 

 

Chen and Wang (2023) proposed an AI-integrated healthcare 

platform that supports data analytics and decision-making for 

medical professionals. Their system enables efficient patient 

data management and improved diagnostic accuracy but does 

not include personalized lifestyle or diet recommendations. 

 

Verma et al. (2023) explored crowd-based healthcare data 

collection systems, where patient data from multiple sources 

is aggregated for analysis. This approach improves data avail-

ability but raises challenges related to data accuracy and 

privacy. 

 

Earlier studies also contributed to the development of 

intelligent healthcare systems. Johnson and Carter (2022) 

focused on AI-based disease prediction models using 

classification algorithms, while Patel and Lee (2021) explored 

ma-chine learning applications in healthcare analytics. Smith 

and Johnson (2020) examined automated healthcare systems 

that use AI models for patient monitoring and diagnosis. 

 

Although these existing systems provide valuable solutions 

in areas such as disease prediction, health monitoring, or data 

management, most of them focus on individual 

functionalities and lack integration. They often do not 

consider age-based health risks, personalized preventive 

care, and secure multi-user access within a single system. 

 

In contrast, the proposed Intelligent Age-Aware Healthcare 

Recommendation System integrates multiple advanced 

features including age-based classification, AI-driven disease 

pre-diction, personalized diet and preventive 

recommendations, real-time health monitoring, and role-

based access control. This integrated approach provides a 

comprehensive, secure, and efficient solution for modern 

healthcare management and preventive medicine. 

 

3. Outlined Method 
 

Designing the Intelligent Age-Aware Healthcare 

Recommendation System involves a structured methodology 

focused on providing personalized and preventive healthcare 

solutions. The system integrates artificial intelligence, 

machine learning algorithms, and web/mobile technologies 

to analyze user health data and generate accurate predictions 

and recommendations. 

 

3.1 Requirement Analysis 

 

The requirement analysis phase focuses on identifying the 

limitations of traditional healthcare systems. Conventional 

healthcare approaches are mostly reactive, where treatment 

is provided only after symptoms appear. These systems lack 

continuous monitoring, early disease prediction, and 

personalized healthcare recommendations. Additionally, 

there is limited use of age-based classification, even though 

health risks vary significantly across different age groups. 

 

To address these challenges, the system defines key 

functional requirements such as health data collection (BMI, 

height, weight, blood pressure, blood sugar), age group 

classification, disease prediction using machine learning, 

personalized diet and preventive care recommendations, 

doctor suggestions, and role-based access control. Non-

functional requirements include system accuracy, reliability, 

scalability, data security, and user-friendly interface design. 

 

a) System Design 

The system architecture is designed as a modular structure 

where components interact through a centralized database. 

The major modules of the system include: 

• User Module: Allows users to enter personal and health-

related data such as age, weight, height, and medical 

parameters. 

• Age Classification Module: Categorizes users into 

children, adults, or senior citizens based on age. 

• Prediction Module: Uses machine learning algorithms to 

analyze health parameters and predict possible dis-eases. 

• Recommendation Module: Generates personalized diet 

plans, preventive care suggestions, and lifestyle 

recommendations  

• Doctor Module: Enables doctors to monitor patient data 

and provide medical guidance. 

• Pharmacy Module: Allows pharmaceutical companies 

to upload verified medicine information under ad-min 

control. 

• Admin Module: Manages users, verifies data, controls 
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access permissions, and ensures system security. 

 

All modules are interconnected and communicate with a 

centralized database that stores user health records, 

predictions, and recommendations. 

 

b) Development 

The development of the system is carried out using modern 

technologies to ensure efficiency and scalability. The back-

end is implemented using Python-based frameworks, which 

handle data processing, machine learning integration, and 

API services. The frontend application is developed using 

Recommendation System. This includes measuring the 

accuracy of disease prediction, evaluating recommendation 

quality, analysing system response time, and validating the 

effectiveness of personalized healthcare suggestions. 

 

The system performance is assessed based on prediction ac-

curacy, response time, reliability of recommendations, and 

user satisfaction. The prediction module is evaluated based 

on its ability to correctly identify potential diseases using 

health parameters such as BMI, blood pressure, and blood 

sugar levels. The recommendation module is tested to 

ensure that generated diet plans, preventive care suggestions, 

and doctor recommendations are relevant and useful. 

 

Optimization techniques are applied to enhance overall 

system performance. These include improving prediction 

accuracy through better feature selection and data 

preprocessing, optimizing database queries for faster data 

retrieval, and enhancing system responsiveness to reduce 

latency. Additional improvements such as efficient data 

handling, model tuning, and user interface optimization are 

implemented to ensure smooth system operation.  

 

c) Machine Learning Approach 

Flutter, providing a responsive and user-friendly interface 

across devices. A relational database such as MySQL is used 

for efficient data storage and retrieval. 

 

Machine learning techniques such as classification algorithms 

(e.g., Decision Tree, Random Forest, or Support Vector Ma-

chine) are used for disease prediction. Health parameters are 

processed and analyzed to identify patterns and predict 

potential risks. Data preprocessing techniques such as 

normalization and feature selection are applied to improve 

prediction accuracy. 

 

d) Integration & Testing 

After development, all modules are integrated into a single 

system to ensure seamless communication and functionality. 

Integration testing is performed to verify that all components 

such as data input, prediction, and recommendation modules 

work together without errors. 

 

Functional testing is conducted to validate key features 

including age classification, disease prediction, 

recommendation generation, and role-based access control. 

Performance testing ensures that the system provides 

accurate predictions and fast response times. Usability 

testing evaluates the ease of use for patients, doctors, and 

administrators. 

 

These testing processes help in identifying and resolving is-

sues, ensuring that the final system is reliable, accurate, 

efficient, and suitable for real-world healthcare applications 

 

4. Evaluation & Optimization 
 

Evaluation and optimization involve analysing the 

performance of all modules within the Intelligent Age-

Aware Healthcare The proposed system applies machine 

learning techniques to predict potential diseases and provide 

personalized health-care recommendations. The prediction 

module uses classification algorithms such as Decision Tree, 

Random Forest, and Support Vector Machine (SVM) to 

analyze user health data. 

 

The system accepts input parameters including age, height, 

weight, BMI, blood pressure, and blood sugar levels. Data 

preprocessing techniques such as normalization and feature 

selection are applied to improve model accuracy. The 

processed data is then used to train machine learning models 

that classify users into risk categories and predict possible 

health conditions. 

 

The system also incorporates age-based classification, where 

users are categorized into children, adults, or senior citizens. 

This improves prediction accuracy by considering age-

specific health risks. 

 

Based on the prediction results, the system generates 

personalized recommendations such as diet plans, preventive 

care suggestions, and medical guidance. Doctors can access 

patient data and provide additional recommendations, while 

the admin ensures data security and system reliability. 

 

5. Result & Discussion 

 
a) System Performance 

The Intelligent Age-Aware Healthcare Recommendation 

System demonstrates effective performance in predicting 

potential diseases and providing personalized healthcare 

recommendations. The system successfully analyzes user 

health data such as age, BMI, blood pressure, and blood 

sugar levels to identify possible health risks. 

 

The machine learning module accurately classifies users into 

different age groups and predicts disease risks using 

classification algorithms such as Decision Tree, Random 

Forest, and Support Vector Machine. The age-based 

classification improves prediction accuracy by considering 

different health risk factors for children, adults, and senior 

citizens. 

 

The recommendation module effectively generates 

personalized diet plans, preventive care suggestions, and 

doctor recommendations based on prediction results. The 

system ensures user-friendly interaction and provides 

meaningful in-sights for improving health conditions. 

 

The overall system performance is enhanced by the 

integration of machine learning models, backend processing, 

and database management systems, which ensure fast data 

processing, efficient storage, and reliable output generation. 
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Figure 1: Machine Learning Workflow for Disease 

Prediction 

 

b) Dataset Description 

 
Test Cases and Outcomes 

The system was tested under various scenarios to evaluate 

its functionality and reliability. Multiple test cases were con-

ducted to verify different modules of the system. 

 

The data input module successfully captured user health 

parameters without errors. The machine learning module 

accurately predicted potential health risks based on the input 

data. Minor variations occurred in edge cases where data 

was in-complete, which can be improved with better 

preprocessing records and medical parameters. The dataset 

includes at-tributes such as age, height, weight, BMI, blood 

pressure, blood sugar levels, and other vital health 

indicators. 

 

These data are used to train machine learning models for dis-

ease prediction and risk analysis. The dataset is structured to 

support classification tasks, where users are categorized into 

different risk levels based on their health conditions. 

 

Different types of data are handled within the system. 

Numerical data is used for prediction, while 

recommendation outputs are generated based on predefined 

medical guide-lines. The system ensures proper organization 

and secure storage of this data to maintain accuracy and 

reliability. 

 

The dataset can be continuously updated as users input new 

health data, enabling the system to improve prediction 

accuracy over time. Efficient data management techniques 

are implemented to ensure data integrity, security, and fast 

retrieval for real-time healthcare applications. The proposed 

system utilizes a dataset consisting of user health techniques. 

The age classification module correctly categorized users into 

appropriate age groups. The recommendation module 

generated relevant and useful suggestions including diet 

plans and preventive measures. 

 

The system was also tested for role-based access, ensuring 

that doctors and administrators can securely access and man-

age data. These test results indicate that the system performs 

reliably and provides consistent outputs under different 

conditions. 

 

6. Comparative Analysis with Existing Systems 
 

A comparison between the proposed system and traditional 

healthcare approaches highlights significant improvements in 

efficiency, accuracy, and preventive care. Conventional 

health-care systems mainly focus on diagnosis after symptoms 

ap-pear, which can delay treatment and increase health risks. 

 

In contrast, the proposed system emphasizes preventive 

health-care by predicting diseases at an early stage using 

machine learning techniques. This reduces the chances of 

severe health conditions and improves patient outcomes. 

Unlike traditional systems, the proposed system integrates 

multiple functionalities such as age-based classification, dis 

ease prediction, personalized recommendations, and role-

based- detection of health risks and supports proactive 

healthcare management. 

 

Overall, the proposed system highlights the potential of 

integrating artificial intelligence with healthcare systems to 

improve early diagnosis, enhance patient care, and support 

data- access control into a single platform. This integration 

enhances system efficiency and simplifies healthcare 

management.  

 

Additionally, the system improves accessibility by allowing 

users to input health data easily and receive instant 

recommendations. The centralized database enables efficient 

storage and retrieval of health records, ensuring better 

monitoring and management. 

 

Overall, the system transforms traditional healthcare into a 

smart, AI-driven, and proactive system. 

 

 
Figure 2: Performance Comparison of Healthcare 

Recommendation System 
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7. Conclusion 
 

The Intelligent Age-Aware Healthcare Recommendation 

System presents an effective and intelligent solution for 

modern healthcare by enabling predictive and preventive 

medical support. The system successfully integrates 

artificial intelligence and machine learning techniques to 

analyze user health data and predict potential diseases, 

thereby reducing dependency on reactive treatment methods. 

 

By utilizing health parameters such as BMI, blood pressure, 

blood sugar levels, and age, the system provides personalized 

healthcare recommendations tailored to different age groups 

including children, adults, and senior citizens. This age-aware 

approach enhances the accuracy of predictions and ensures 

more relevant preventive care suggestions. 

 

The system demonstrates reliable performance across 

multiple modules including data input, age classification, 

disease prediction, and recommendation generation. The 

incorporation of machine learning algorithms enables efficient 

analysis of health data, while role-based access control 

ensures secure interaction between users, doctors, and 

administrators 

 

The use of modern technologies such as machine learning 

models, backend processing systems, and database 

management ensures efficient data handling, scalability, and 

smooth system operation. Additionally, the system 

promotes early driven medical decision-making. It 

represents a significant step towards smarter, more efficient, 

and personalized health-care solutions, with future scope for 

advanced predictive analytics and large-scale deployment. 
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