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Abstract 

An sophisticated, machine learning-powered online application called the "Health Recommendation" system was created to give senior 

citizens individualized health and wellness advice. The system, which was developed using Streamlit and Random Forest classifiers, 

combines a number of health-related factors, such as age, BMI category, degree of physical activity, stress level, mental health score, and 

length of sleep, to produce personalized recommendations in four main areas: diet recommendations, exercise regimens, mental health 

guidance, and sleep optimization. To create a thorough user profile, the program uses a structured data processing pipeline that combines 

nutritional and demographic data on the elderly. To provide high accuracy and resilience in recommendation creation, label encoding is used 

for preprocessing input characteristics, and the Random Forest approach is used to train prediction models. Through an easy-to-use web 

interface, the user may receive personalized recommendations, assess visual insights based on their wellness profile, and enter health-related 

data. The application creates organized, time-based recommendations to enhance general well-being in addition to forecasting the best daily 

routines based on user-specific data. In order to improve model performance over time, new user data is continuously analysed and stored in 

the system's backends dynamic training mechanism. The deployment file displays the system's practical use, showcasing its capacity to 

produce health recommendations on the go. In order to help users make well-informed health decisions, the system also visualizes the 

distributions of BMI categories, activity levels, and stress ratings. The recommendation logic includes a wide range of health strategies, such 

as stress-reduction methods like journaling and meditation, suggestions for better sleep based on duration analysis, dietary changes that 

emphasize balanced nutrition, and personalized exercise regimens that range from easy to strenuous. The system automatically adjusts to 

users' health factors by utilizing supervised machine learning techniques, guaranteeing a customized and dynamic recommendation system. 

Model training on various health patterns improves the application's predictive power, making it a very flexible and user-friendly tool for 

senior care. The organized routine generator also generates a comprehensive plan that directs users on when to wake up, eat, work out, and 

unwind. 
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1. Introduction 

In today’s rapidly evolving digital health landscape, 

machine learning (ML) and artificial intelligence (AI) have 

emerged as transformative technologies that can 

significantly enhance personalized healthcare 

recommendations. The "Health Recommendation" system is 

an innovative, AI-driven solution designed to provide 

customized health and wellness guidance, with a primary 

focus on elderly individuals. As the aging population grows 

globally, there is an increasing need for intelligent systems 

that can offer tailored health advice to improve overall well-

being. Traditional healthcare approaches often fail to 

provide personalized, real-time recommendations, which 

can lead to suboptimal health outcomes. The "Health 

Recommendation" system bridges this gap by integrating 

predictive analytics and user-specific inputs to generate 

customized suggestions in four key areas: sleep 

optimization, workout routines, dietary plans, and mental 

health guidance. Built using machine learning algorithms, 

particularly Random Forest classifiers, the system processes 

individual health parameters-such as age, BMI, activity 

levels, stress levels, and sleep patterns-to develop 

scientifically backed recommendations that promote a 

healthier lifestyle. This project is implemented as a web-
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based platform using Streamlit, ensuring a user-friendly and 

interactive experience for elderly users, caregivers, and 

healthcare professionals. By leveraging advanced data 

analytics techniques, the system dynamically adapts to 

users’ needs, enabling real-time health adjustments and 

personalized wellness planning. The incorporation of AI in 

elderly care presents an opportunity to revolutionize 

traditional healthcare models, making health management 

more proactive rather than reactive. The increasing 

availability of digital health data, coupled with the growing 

adoption of AI based applications, supports the need for 

intelligent solutions like the "Health Recommendation" 

system that can seamlessly integrate into daily health 

monitoring and provide actionable insights to improve 

longevity and quality of life. The foundation of the "Health 

Recommendation" system lies in its ability to analyze and 

predict health trends based on diverse datasets, ensuring 

personalized and data-driven recommendations. The system 

utilizes two primary datasets-one containing elderly health 

parameters and the other encompassing nutritional insights-

to create a unified database for prediction and analysis. Data 

preprocessing plays a crucial role in ensuring accuracy and 

consistency in the model’s outputs. Label encoding is 

employed to 13 transform categorical health attributes, such 

as BMI category and physical activity level, into numerical 

representations suitable for ML algorithms. The Random 

Forest classifier, known for its robustness and high accuracy 

in classification tasks, is trained separately for each 

recommendation category, including sleep schedules, 

workout plans, dietary suggestions, and mental health 

guidance. The model training process involves splitting data 

into training and testing sets, optimizing hyperparameters, 

and evaluating model performance based on key metrics 

such as accuracy and precision. The system’s predictive 

engine continuously evolves as more data is processed, 

ensuring enhanced recommendation accuracy over time. 

The web-based interface allows users to input their health 

details and instantly receive tailored recommendations, 

making it a valuable tool for self-care management. 

Additionally, interactive data visualizations provide users 

with insights into their health trends, fostering better 

engagement and awareness. The system’s ability to integrate 

multiple health parameters into a single recommendation 

engine sets it apart from traditional rule-based health 

advisory systems, which often lack adaptability and 

personalization. By leveraging data-driven decision making, 

the "Health Recommendation" system ensures that each user 

receives precise and customized wellness plans that align 

with their unique health profile 

 

2. Liteature Review 

1. A Review of Healthcare Recommendation Systems 

Using Several Approaches This paper presents a 

comprehensive analysis of healthcare recommendation 

systems (HRSs) by examining the fundamental 

methodologies used in their development. The authors 

explore three main approaches: content-based methods, 

collaborative filtering (CF), and hybrid approaches. Each 

of these techniques is analyzed in terms of its advantages 

and limitations. Content-based methods rely on detailed 

domain knowledge to generate recommendations, 

making them highly precise but often requiring 

extensive feature engineering. Collaborative filtering, on 

the other hand, enables recommendations based on 

patient similarities but suffers from the cold start 

problem due to data sparsity. Hybrid methods attempt to 

mitigate the shortcomings of both techniques by 

integrating their strengths. The paper highlights the 

importance of personalization in healthcare, emphasizing 

how tailored recommendations can enhance patient 

outcomes. By identifying existing challenges and 

discussing potential solutions, the authors provide 

valuable insights into optimizing the design and 

implementation of HRSs.  

2. Prediction of Health Problems and Recommendation 

System Using Machine Learning and IoT This study 

proposes an advanced disease prediction and 

recommendation system leveraging machine learning 

and Internet of Things (IoT) technologies. The system 

integrates seven classification algorithms, including 

decision trees, support vector machines, and neural 

networks, to detect and predict health conditions with 

high accuracy. Real-time health monitoring is enabled 

through IoT devices that collect patient metrics, 

facilitating timely interventions. The authors discuss the 

computational efficiency of these models, evaluating 

their effectiveness in predictive healthcare. By 

combining IoT with machine learning, this approach 

enhances the system's ability to provide personalized 

health recommendations. The study underscores the 

potential of such an integration in improving healthcare 

services by offering proactive and data driven medical 

guidance.  

3. Automated Medical Recommendation System using 

Machine Learning Techniques & Natural Language 

Processing This paper explores a hybrid approach that 

utilizes machine learning and natural language 

processing (NLP) for medical recommendation systems. 

The system processes unstructured clinical notes, 

extracting relevant information through named entity 

recognition and sentiment analysis. By analyzing textual 

data, it can identify health correlations and generate 

precise recommendations tailored to individual patients. 

The study emphasizes the role of NLP in interpreting 

complex medical terminology, reducing errors in manual 

data interpretation, and improving the overall accuracy 

of medical advice. The integration of machine learning 

techniques with NLP enhances the system's capability to 

handle vast amounts of unstructured healthcare data, 

making it a valuable tool in personalized medicine.  

4. Drug Recommendation System in Medical Emergencies 

using Machine Learning This research focuses on the 

development of a drug recommendation system 

specifically designed for emergency medical situations. 

The authors highlight the importance of rapid and 

accurate decision-making in critical care settings. The 

system employs multiple machine learning algorithms to 

analyze patient data and recommend appropriate 

medications in real-time. The study discusses the 

precision and reliability of various models in generating 

accurate drug prescriptions, emphasizing the role of 

machine learning in reducing human error and 

optimizing clinical decision-making. By providing 

timely and data-driven recommendations, this system 
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demonstrates significant potential in enhancing 

emergency medical responses and patient outcomes. 

5. Machine Learning-Based Healthcare Guidance System 

The authors of this study propose a healthcare 

recommendation system using K means clustering to 

segment patients based on similarities in their health 

data. By grouping patients into clusters, the system 

enables more targeted and personalized medical 

guidance. The study details the process of selecting 

relevant features, implementing the clustering algorithm, 

and evaluating the system's effectiveness. The 16 results 

suggest that clustering techniques can enhance patient 

stratification and improve the precision of healthcare 

recommendations. This approach proves beneficial in 

identifying patient subgroups with similar health 

conditions, enabling the delivery of customized 

interventions that cater to specific medical needs. 

 

3. Problem Definition 

The landscape of health recommendation systems (HRSs) 

has evolved significantly, particularly in the context of 

supporting the elderly population. These systems are 

designed to provide personalized health advice, monitor 

well-being, and promote active aging. However, existing 

systems exhibit a range of features, methodologies, and 

limitations that influence their effectiveness. A 

comprehensive review by Milani and colleagues (2021) [1] 

highlights that HRSs have the potential to motivate and 

engage users by offering actionable knowledge based on 

observed behaviors. The study emphasizes the importance 

of tailoring 23 recommendations to individual needs to 

enhance user engagement and promote healthier lifestyles. 

However, it also identifies challenges such as ensuring data 

privacy and the need for systems to adapt to users' changing 

health statuses. In a study focusing on active aging, 

Gabrielli et al. (2023) [2] propose rethinking HRSs through 

an autonomy-based ethical analysis. They provide an 

overview of the technical aspects of HRSs and shed light on 

ethical risks and challenges that might affect individuals' 

well-being as they age. The study suggests that while HRSs 

can support active aging, they must be designed to respect 

user autonomy and address ethical considerations. Another 

study by Kuan et al. (2023) [3] discusses the development 

and evaluation of HRSs, aiming to identify current trends 

and gaps. The research indicates that while HRSs can 

motivate behavior change, there is a need for more rigorous 

evaluation methods to assess their effectiveness. The study 

also highlights the importance of user centered design to 

ensure that the systems meet the needs of diverse user 

populations. The application of HRSs based on knowledge 

graphs is explored in a scoping review by Wang et al. 

(2023) [4]. This review describes the classification, target 

populations, study tasks, and algorithms of knowledge 

graph-based recommender systems in healthcare. The 

findings suggest that while these systems offer promising 

avenues for personalized health recommendations, 

challenges remain in integrating diverse data sources and 

ensuring the accuracy of the recommendations. A study by 

Kobs et al. (2020) [5] introduces a recommender system 

designed to enhance the engagement of senior adults. The 

system learns how seniors with different lifestyles change 

their activity levels after digital interventions. The main 

novelty of this system is its adaptive learning approach, 

which tailors recommendations based on individual 

responses to previous suggestions. However, the study notes 

that maintaining user engagement over time remains a 

significant challenge. In the realm of patient-doctor 

matching, a study by Lee and colleagues (2021) [6] reviews 

existing solutions for health recommender systems. The 

research describes and compares various systems based on 

their features and employed algorithms. The findings 

indicate that while many systems effectively facilitate 

patient-doctor matching, 24 there is a need for more 

personalized approaches that consider individual patient 

preferences and needs. Asystematic literature review by 

Sulaiman et al. (2018) [7] presents an overview of 

recommender systems aimed at improving elderly well-

being. The paper discusses various information filtering 

systems that address the issue of information overload by 

delivering personalized content to users. The study 

emphasizes the importance of designing recommender 

systems that are sensitive to the unique needs and 

preferences of the elderly population. Collectively, these 

studies underscore the advancements and ongoing 

challenges in the development of health recommender 

systems for the elderly. While significant progress has been 

made in personalizing health recommendations and 

promoting active aging, issues such as data privacy, ethical 

considerations, user engagement, and the need for rigorous 

evaluation methods persist. Addressing these challenges is 

crucial for the future development of effective and ethical 

health recommender systems. 

 

4. Proposed System 

Allows users to enter their health-related information (e.g., 

sleep duration, dietary habits, physical activity, stress level). 

Uses an intuitive interface with sliders, dropdowns, and text 

fields for easy input. Implements input validation to ensure 

accurate data entry. Securely stores user health data using a 

structured database. Ensures data encryption and 

authentication for privacy protection. Supports efficient data 

retrieval for personalized recommendations. Cleans and 

standardizes user data for analysis. Handles missing values, 

encodes categorical data, and normalizes numerical inputs. 

Implements outlier detection to remove inconsistent entries. 

Identifies the most relevant features impacting health 

recommendations. Uses statistical techniques to filter and 

select useful variables. Converts categorical data into 

machine-readable formats. Core component that predicts 

personalized health recommendations. Trains a Random 

Forest algorithm on pre-processed data. Continuously 

updates the model using user feedback. Collects user 

feedback on recommendations for system improvement. 

Uses Natural Language Processing (NLP) to analyse user 

sentiments. Stores feedback securely to refine future 

recommendations. Generates personalized suggestions for 

diet, sleep, exercise, and mental health. Prioritizes 

recommendations based on impact and user preferences. 

Includes a feedback loop to enhance accuracy over time. 

Presents health trends and progress via interactive charts 

and graphs. Uses Matplotlib, Seaborn, and for graphical 

representations. Allows users to track improvements and 

adjust habits accordingly. 
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Fig 1: Home Page 

 

 
 

Fig 2: Enter User Data 

 

 
 

Fig 3: Feature Extraction Page 

 

 
 

Fig 4: Select User Profile 

 

 

 

 

 

 
 

Fig 5: Get Personalized Health Routine 

 

 
 

Fig 6: BMI Distribution 

 

 
 

Fig 7: Activity level distribution 
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5. Conclusion 

The AI-driven health management system has significantly 

impacted personal healthcare by leveraging machine 

learning to provide tailored health recommendations, 

improving lifestyle management through data analytics. It 

enhances healthcare accessibility, accuracy, and efficiency, 

with predictive models ensuring early disease detection. 

However, challenges like data privacy, real-time processing 

limitations, and the need for larger datasets persist. 

Addressing these issues through blockchain security, 

federated learning, and advanced IoT integration will 

enhance its effectiveness. Future improvements should 

focus on behavioral and genetic data integration, 

gamification for user engagement, and interactive AI-driven 

health coaching, fostering a smarter, adaptive, and patient-

centric healthcare ecosystem 
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