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Abstract: Due to increased incidence of obesity, 

diabetes, cardiovascular disease, hypertension, and 

other lifestyle-related diseases, health and nutrition 

are major concerns today. Calorie counters, activity 

trackers, and recipe apps are readily available, but 

most of them gather data but don't provide 

personalized advise or consider a user's medical 

problems. Results are a torrent of generic 

recommendations that normal users struggle to apply. 

Based on health concerns, the AI-Powered Nutrition 

Advisor provides individualized meal 

recommendations online. Machine Learning 

algorithms, notably K-Means Clustering, evaluate 

curated food databases to recommend meals for 

chronically ill users. Diabetes, Heart Disease, High 

Blood Pressure, Liver Disease, Stroke, and Kidney 

Disease are supported. The system gives severity-

based precautions (Low, Medium, High) and supports 

numerous health problems with consistent dietary 

advice. The Python Flask-based program provides 

real-time recommendations via a responsive web 

interface on any device. 

Index Terms - Artificial Intelligence, Personalized 

Nutrition, Machine Learning, K-Means Clustering, 

Diet Recommendation System, Chronic Disease 

Management, Healthcare Analytics, Smart 

Healthcare, Food Recommendation, Flask 

Application. 

1. INTRODUCTION 

Maintaining a healthy lifestyle has become 

increasingly important as well as challenging in the 

modern world. According to the World Health 

Organization, millions of people suffer from obesity, 

diabetes, cardiovascular diseases, and other health-

related problems mainly caused by unhealthy eating 

habits, lack of physical activity, and poor lifestyle 

management. At the same time, people receive large 

amounts of confusing nutritional information from 

social media, advertisements, and online fitness 

influencers. Most of these suggestions are generic 

and do not consider an individual’s body condition, 

health history, activity level, or personal food 

preferences. Because of this, there is a growing need 

for an intelligent and personalized nutrition guidance 

system. 

The AI-Powered Nutrition Advisor is developed to 

solve this problem by providing a smart, 

personalized, and user-friendly health management 

platform. The system combines multiple important 

features into a single web application. It allows users 
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to track meals, calories, proteins, carbohydrates, fats, 

workouts, water intake, sleep, step count, and body 

weight. The application also calculates personalized 

calorie requirements using the Mifflin–St Jeor BMR 

formula and Total Daily Energy Expenditure 

(TDEE), which are adjusted according to the user’s 

health goals such as weight loss, muscle gain, 

balanced diet, heart health, or energy improvement. 

One of the major highlights of the system is its 

machine learning–based food recommendation 

module. The application uses a Flask-based Python 

microservice integrated with machine learning 

algorithms such as CountVectorizer and K-Means 

clustering from the scikit-learn framework. This 

module analyzes disease-specific food datasets and 

provides personalized food recommendations for 

users suffering from diabetes, heart disease, high 

blood pressure, liver disease, stroke, and kidney 

disease. By using clustering techniques, the system 

identifies similar healthy food patterns and 

recommends suitable foods according to the user’s 

selected medical condition. 

The system also provides goal-based nutrition 

guidance and advanced analytics. Users can view 

seven-day trends for calories, water intake, and 

habits, along with thirty-day weight progress and 

monthly comparisons through graphical 

visualizations created using the Recharts library. 

These visual reports help users understand their 

progress and maintain consistency in healthy habits. 

Technically, the application is designed using a three-

tier architecture. The presentation layer is developed 

as a Single-Page Application using React 18 and Vite 

7. The application layer is built with Node.js and 

Express 4, exposing REST APIs for authentication, 

meals, workouts, analytics, habits, nutrition, and 

recommendations. The data and machine learning 

layer uses SQLite 3 for storing user information and 

transactional data, while a Python Flask microservice 

handles the machine learning recommendation 

engine. 

The system ensures security and privacy through 

bcrypt password hashing, JWT-based authentication, 

and authorization checks for every protected route. 

All important calculations such as BMR, TDEE, 

calorie totals, macro nutrient distribution, and 

analytical reports are performed on the server side to 

maintain consistency and reliability of data. 

In conclusion, the AI-Powered Nutrition Advisor acts 

as a virtual dietitian, fitness coach, and health analyst 

in a single platform. It provides personalized 

recommendations, real-time tracking, intelligent 

analytics, and disease-specific food guidance at zero 

additional cost per user. The system is scalable, 

efficient, and accessible, making it a valuable 

solution for improving modern health and lifestyle 

management.. 

2. LITERATURE SURVEY 

[1] Mifflin et al. (1990) 

Mifflin et al. proposed a predictive equation for 

estimating Resting Energy Expenditure (REE) in 

healthy individuals. The study aimed to provide a 
more accurate method for calculating daily 

caloric requirements by considering factors such 

as age, gender, weight, and height. The proposed 

equation demonstrated improved accuracy 

compared to previous metabolic rate estimation 

methods and has become widely used in nutrition 

and diet-planning applications. This work 

provides a scientific foundation for personalized 

calorie recommendations in health and nutrition 

systems. 

[2] Pedregosa et al. (2011) 
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Pedregosa and colleagues introduced Scikit-

learn, an open-source machine learning library 

for Python that offers efficient implementations 

of classification, clustering, regression, and data 

preprocessing algorithms. The library provides a 

user-friendly framework for developing machine 

learning applications and supports various data 

analysis tasks. Its extensive collection of 
algorithms and tools has made it one of the most 

widely used machine learning platforms for 

research and industrial applications, including 

healthcare and recommendation systems. 

[3] MacQueen (1967) 

MacQueen introduced the K-Means clustering 

algorithm, one of the most influential 

unsupervised machine learning techniques for 

grouping similar data points into clusters. The 

algorithm partitions data into predefined clusters 

by minimizing the distance between data points 

and their corresponding cluster centroids. Due to 

its simplicity, efficiency, and scalability, K-
Means has been widely adopted in 

recommendation systems, customer 

segmentation, healthcare analytics, and 

nutritional data analysis for identifying patterns 

and similarities among users. 

[4] Rousseeuw (1987) 

Rousseeuw proposed the Silhouette Coefficient 

as a graphical and numerical method for 

evaluating clustering quality. The technique 

measures how well an object belongs to its 

assigned cluster compared to other clusters, 

providing insights into clustering accuracy and 

separation. The Silhouette method is commonly 

used to determine the optimal number of clusters 
in machine learning applications and serves as an 

important validation tool for algorithms such as 

K-Means. It helps improve the reliability and 

effectiveness of clustering-based 

recommendation systems 

. 

3. METHODOLOGY 

i) Proposed Work: 

The proposed system operates in three important 

phases: Training Phase, Recommendation Phase, and 

Interactive Phase. In the training phase, the Flask-

based machine learning service loads six disease-

specific datasets related to diabetes, heart disease, 

high blood pressure, liver disease, stroke, and kidney 

disease. The system preprocesses the data by 

converting all food names into a normalized format 

and removing invalid entries. In the recommendation 

phase, the application uses scikit-learn algorithms 

such as CountVectorizer and K-Means clustering to 

analyze food patterns and generate personalized food 

recommendations based on the user’s selected 

medical conditions. The engine also calculates 

quality metrics such as silhouette score and inertia to 

evaluate clustering performance. 

In the interactive phase, the React front-end displays 

the recommended foods in a colour-coded card layout 

along with condition-specific precautions and 

explanations. Along with the recommendation 

system, the application also includes a calorie-target 

engine that calculates daily calorie requirements 

whenever the user updates profile information. An 

analytics module provides seven-day and thirty-day 

progress tracking for calories, water intake, habits, 

and weight trends. The system additionally contains a 

searchable food database with nutritional values and 

a goal-based suggestion engine that recommends 

curated foods according to fitness goals such as 

weight loss, muscle gain, balanced diet, and heart 

health. 

ii) System Architecture: 
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Fig 1 System Architecture 

iii)Modules  

1. Registration Module 

This module allows new users to create an account by 

providing basic personal information such as name, 

email address, password, age, gender, and health-

related details. User credentials are securely stored in 

the database to enable future access to the system. 

2. Login Module 

The Login Module authenticates registered users and 

provides secure access to the application. User 

credentials are verified against the stored database 
records, ensuring that only authorized users can 

access personalized nutrition recommendations and 

health analytics. 

3. Profile Configuration Module 

This module enables users to create and update their 

personal health profiles. Information such as height, 

weight, age, activity level, dietary preferences, and 

medical conditions (e.g., diabetes, heart disease, 

hypertension, kidney disease, liver disease, and 

stroke) can be configured to support personalized 

recommendations. 

4. Meal Logging Module 

The Meal Logging Module allows users to record 

their daily food intake. The system stores meal 

details, calorie values, and nutritional information, 

which are later utilized for dietary analysis and 

personalized meal recommendations. 

5. Workout Logging Module 

This module enables users to track physical activities 

and exercise routines. Information regarding workout 

type, duration, and calories burned is recorded to 

support comprehensive health monitoring and calorie 

balance calculations. 

6. Habit Tracking Module 

The Habit Tracking Module helps users monitor 

healthy lifestyle habits such as sleep schedules, 

medication adherence, smoking cessation, and other 

wellness activities. This information assists in 

generating holistic health recommendations. 

7. Water Intake Tracking Module 

This module records daily water consumption and 

helps users maintain proper hydration levels. The 

system can monitor hydration trends and provide 

reminders or recommendations based on user 

requirements. 

8. Weight Monitoring Module 

The Weight Monitoring Module enables users to log 

and track body weight over time. Historical weight 

records are maintained to analyze progress and 

support weight management goals. 

9. BMI and TDEE Calculation Module 

This module automatically calculates the Body Mass 

Index (BMI) and Total Daily Energy Expenditure 

(TDEE) based on user profile information. These 

metrics are used to determine calorie requirements 

and generate personalized nutrition plans. 

10. Analytics and Visualization Module 

The Analytics Module provides graphical 

representations of user health data using charts and 

reports. Users can visualize trends related to calorie 

intake, weight changes, exercise activities, hydration 

levels, and overall health progress. 

11. Food Recommendation Module 
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This is the core intelligent component of the system. 

Using Machine Learning techniques, particularly K-

Means Clustering, the module analyzes user health 

conditions, nutritional requirements, and dietary 

preferences to generate personalized meal 

recommendations. The system also provides disease-

specific dietary guidance and precaution levels based 

on medical conditions. 

12. Logout Module 

 

The Logout Module securely terminates the user 

session and prevents unauthorized access after system 

usage. It ensures user privacy and protects sensitive  

4. EXPERIMENTAL RESULTS 

 

 

Fig 2: The BMI Results section displays the 

calculated BMI value, BMR (Basal Metabolic Rate), 

TDEE (Total Daily Energy Expenditure), and the 

recommended daily calorie target. It also provides the 

required daily macronutrient intake, including 

protein, carbohydrates, and fats. These results help 

users understand their health status and follow a 

personalized nutrition plan to achieve their fitness 

goals. 

 

 

 

 

 

Fig 3: The Analytics page provides visual insights 

into the user's health and fitness data through charts 

and statistics. It displays information such as calories 

consumed versus calories burned, water intake 

progress, weight trends, and habit consistency. This 

feature helps users monitor their overall progress and 

make informed decisions to improve their health and 

lifestyle 

 

5. CONCLUSION 

In conclusion, providing personalised, evidence-

aware nutrition and fitness guidance is a vital aspect 

of empowering individuals to take control of their 

long-term health. The proliferation of generic fitness 

apps has produced a paradox of choice without truly 

individualised insight. This project demonstrates that, 

using free and open-source components, it is feasible 

to build a self-hosted full-stack application that 

consolidates meal tracking, workout logging, habit 

monitoring, water and weight logging, 

BMI/BMR/TDEE calculation, multi-condition food 

recommendation and seven-day / thirty-day analytics 

behind a single login. 

 

For nutrition tracking, the project couples a built-in 

100+ food database with a goal-aware suggestion 

engine that uses the user's goal field to surface high-

protein, low-calorie or balanced foods as appropriate. 

The Mifflin–St Jeor BMR equation, scaled by an 

activity multiplier and adjusted by the user's goal, 

gives every user a personalised daily calorie target 

without any manual calculation. 

 

For medical-condition food recommendation, the 

project employs a CountVectorizer + K-Means 

clustering pipeline that adapts the number of clusters 
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and the number of returned items to the number of 

conditions selected. The silhouette score and inertia 

are surfaced back to the user as a transparency 

feature, so the user can judge how tight or loose the 

recommendation is. 

The combined system provides a powerful tool for 

health-conscious users, educators, school clinics and 

small wellness practices to consolidate their tracking 

and decision-support workflow in one place. Despite 

the availability of advanced tools, manual review and 

consultation with a qualified clinician remain 

essential — the application's role is to support and 

inform decisions, not to replace medical advice. 

Ultimately, fostering a culture of data-aware self-care 

and acknowledging the limits of automated 

recommendation are critical. By employing robust 

open-source detection and recommendation methods 

and promoting ethical, transparent practices, we can 

contribute to the growth of personal-health 

technology in a fair and respectful manner. 

Future Enhancements 

The following enhancements are queued for 

subsequent revisions: 

• LLM-based AI coach — a chat page powered 

by Meta Llama 3 (via Hugging Face Inference 

API or a local LLM server) that has read access 

to the user's profile, the last seven days of meals, 

workouts and habits, and can answer free-form 

nutrition questions in context. 

• Image-based food logging — drop a photograph 

of a plate into the meal form and let a CNN (e.g. 

EfficientNet fine-tuned on Food-101) classify the 

dish and pre-fill the macro fields. 

• Wearable integration — pull step count, heart-

rate and sleep data from Google Fit / Apple 

HealthKit instead of asking the user to type 

them. 

• Mobile app — a React Native client that reuses 

the same Express API. 

• Multi-language support — i18n the React UI to 

serve Telugu, Hindi and other Indian languages 

alongside English. 

• Federated user community — opt-in sharing of 

recipes and aggregated, anonymised macro 

patterns for inspiration without sacrificing 

privacy. 

• Reminder push notifications — service-

worker-driven reminders to log meals, drink 

water and weigh in. 

• Voice input — Web Speech API integration to 

log meals hands-free. 

• Doctor / dietitian portal — an admin role that 

lets a clinician view aggregated trends for a panel 

of consenting patients. 

PostgreSQL migration path — for multi-tenant 

deployments where the SQLite single-writer limit 

becomes a bottleneck. 
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