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ABSTRACT: Diabetes is one of the most common chronic diseases affecting millions of people 

worldwide. Early prediction and timely diagnosis play a crucial role in preventing severe health 

complications such as heart disease, kidney failure, nerve damage, and vision loss. Traditional diagnostic 

methods often require laboratory tests and regular medical consultations, which may not always be 

accessible to people living in rural or remote areas. To address these challenges, an Advanced Diabetes 

Prediction System with Multilingual and Voice-Enabled Interface has been developed. 

The proposed system utilizes machine learning algorithms to analyze medical and lifestyle parameters and 

predict the likelihood of diabetes in individuals. The system accepts various health-related inputs such as 

glucose level, blood pressure, body mass index (BMI), insulin level, age, and family medical history. Based 

on these parameters, the prediction model determines whether the individual is at risk of developing diabetes. 

A unique feature of the system is its multilingual and voice-enabled interface. Users can interact with the 

application using voice commands and receive responses in their preferred language. This functionality 

improves accessibility for elderly users, visually impaired individuals, and people who are not comfortable 

using English-based applications. Speech recognition and text-to-speech technologies are integrated to 

provide seamless communication between users and the system. 

The system is implemented using Python and machine learning libraries such as Scikit-learn, Pandas, 

NumPy, and Speech Recognition frameworks. The proposed solution enhances healthcare accessibility by 

providing accurate predictions, user-friendly interaction, and multilingual support. 
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                                                             ***********************************

                                                                                                                                           

I INTRODUCTION: 

Diabetes mellitus is a serious metabolic disorder that 

affects the body's ability to regulate blood sugar levels. 

The number of diabetes patients is increasing rapidly 

due to unhealthy lifestyles, poor dietary habits, lack of 

physical activity, and genetic factors. Early detection of 

diabetes is essential for effective treatment and 

prevention of long-term complications. 

Advancements in Artificial Intelligence and Machine 

Learning have transformed healthcare by enabling 

predictive analysis based on patient data. Machine 

learning models can identify hidden patterns within 

medical datasets and assist healthcare professionals in 

making informed decisions. Such technologies provide 

accurate predictions while reducing diagnosis time and 

cost. 

Despite technological advancements, many healthcare 

applications remain difficult to use for people who are 

unfamiliar with digital systems. Language barriers and 

limited technical knowledge often prevent individuals 

from accessing healthcare services efficiently. 

Therefore, there is a need for intelligent healthcare 

systems that are both accurate and accessible. 

The Advanced Diabetes Prediction System with 

Multilingual and Voice-Enabled Interface addresses 

these challenges by combining machine learning, speech 

processing, and multilingual support. The system allows 

users to provide health information through voice 

commands and receive prediction results in multiple 

languages. This improves accessibility and encourages 

wider adoption among diverse user groups. 

 

Objectives of the Project 

The main objective of this project is to develop an 

intelligent diabetes prediction system using machine 

learning techniques while providing multilingual and 

voice-based interaction for improved accessibility. 

• To develop an accurate diabetes prediction model using 

machine learning algorithms. 

• To provide early risk assessment for diabetes patients. 

• To support multilingual communication for users from 

different linguistic backgrounds. 

• To enable voice-based interaction using speech 

recognition technology. 

• To improve healthcare accessibility for elderly and 

visually impaired users. 

• To provide fast, reliable, and user-friendly diabetes 

https://ijsrem.com/


           
     International Journal of Scientific Research in Engineering and Management (IJSREM) 

                            Volume: 10 Issue: 06 | Jun - 2026                              SJIF Rating: 8.659                                        ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64772                                                   |        Page 2 
 

prediction services. 

II Literature Survey: 

2.1 Diabetes Prediction Using Machine Learning 

Machine learning has become an effective tool in 

healthcare diagnostics. Researchers have applied 

algorithms such as Logistic Regression, Random Forest, 

Support Vector Machine, and Decision Trees to predict 

diabetes based on patient health records. These 

approaches have demonstrated high prediction accuracy 

and improved medical decision-making. 

2.2 Artificial Intelligence in Healthcare 

Artificial Intelligence is increasingly used in disease 

prediction, patient monitoring, medical imaging, and 

clinical decision support systems. AI-based healthcare 

applications improve diagnostic efficiency and reduce 

the burden on healthcare professionals. 

2.3 Speech Recognition Systems 

Speech recognition technology enables computers to 

understand and process human speech. Modern voice-

enabled systems provide convenient interaction for 

users who may face difficulties using traditional 

keyboard-based interfaces. Such systems have become 

important components of accessible healthcare 

applications. 

2.4 Multilingual User Interfaces 

Multilingual interfaces enable users to interact with 

software applications in their preferred language. These 

systems enhance usability, improve user engagement, 

and support digital inclusion, particularly in 

multilingual countries. 

2.5 Intelligent Healthcare Assistants 

Healthcare assistants powered by artificial intelligence 

can provide disease predictions, health 

recommendations, and personalized guidance. 

Integrating voice assistance and multilingual 

communication further improves accessibility and user 

satisfaction. 

 

III System Analysis And Design 

3.1 Existing System 

Existing diabetes diagnosis methods primarily depend 

on laboratory tests and physician consultations. While 

these approaches are reliable, they often require 

physical visits to healthcare facilities and can be time-

consuming. 

Limitations of Existing System 

• Requires hospital visits for diagnosis. 

• Time-consuming diagnostic procedures. 

• Limited accessibility in remote areas. 

• Lack of multilingual support. 

• No voice-based interaction capabilities. 

• Higher healthcare costs for frequent monitoring. 

3.2 Proposed System 

The proposed system integrates machine learning, 

speech recognition, and multilingual technologies to 

create an intelligent diabetes prediction platform. Users 

can enter health parameters manually or through voice 

commands. The trained machine learning model 

analyzes the data and predicts the probability of diabetes. 

The application provides results in multiple languages 

and includes speech output functionality. This approach 

improves accessibility and usability while maintaining 

prediction accuracy. 

Advantages of Proposed System 

• Accurate diabetes prediction using machine learning. 

• Multilingual language support. 

• Voice-enabled user interaction. 

• Faster diagnosis support. 

• User-friendly interface. 

• Improved healthcare accessibility. 

• Cost-effective solution for preliminary screening. 

3.3 System Architecture 

The system follows a modular architecture consisting of 

the following modules: 

User Registration Module 

Collects and manages user information. 

Health Data Input Module 

Accepts patient health parameters manually or through 

voice input. 

Speech Recognition Module 

Converts spoken input into text for processing. 

Multilingual Processing Module 

Translates and displays information in multiple 

languages. 

Machine Learning Prediction Module 

Processes health data and predicts diabetes risk. 

Database Management Module 

Stores user information, health records, and prediction 

results. 

Result Generation Module 

Displays prediction outcomes and health 

recommendations. 

Voice Response Module 

Provides spoken feedback and prediction results. 

 

IV PROPOSED METHODOLOGY: 

The proposed methodology combines machine learning 

algorithms with speech processing and multilingual 

communication technologies to create an accessible 

healthcare prediction platform. 

4.1 Data Collection 

Patient health information is collected from medical 

datasets containing attributes such as glucose level, 

blood pressure, BMI, insulin level, age, and diabetes 

history. 

4.2 Data Preprocessing 

The collected data is cleaned, normalized, and prepared 

for machine learning model training. Missing values and 

inconsistencies are removed to improve prediction 

performance. 

4.3 Model Training 

Machine learning algorithms are trained using historical 

diabetes datasets. The trained model learns patterns 

associated with diabetic and non-diabetic patients. 

4.4 Voice Input Processing 

Users can provide health information through voice 
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commands. Speech recognition technology converts 

spoken words into text. 

4.5 Multilingual Processing 

The system supports multiple languages by translating 

instructions, input prompts, and prediction results 

according to user preferences. 

4.6 Diabetes Prediction 

The trained machine learning model analyzes user data 

and predicts the likelihood of diabetes. 

4.7 Result Presentation 

Prediction results are displayed on the screen and 

simultaneously delivered through voice output in the 

selected language. 

 

V IMPLEMENTATION: 

 

5.1 Technologies Used 

The system is implemented using modern technologies 

suitable for healthcare analytics and speech processing. 

Technologies Used 

• Python – Core programming language. 

• Scikit-learn – Machine learning model development. 

• Pandas – Data processing and analysis. 

• NumPy – Numerical computations. 

• SpeechRecognition – Voice input processing. 

• Google Text-to-Speech (gTTS) – Voice output 

generation. 

• Tkinter – Graphical User Interface development. 

• SQLite/MySQL – Database management. 

5.2 Modules 

User Registration Module 

Stores user information and profile details. 

Voice Input Module 

Captures and processes spoken health parameters. 

Health Data Management Module 

Manages user health records and input data. 

Machine Learning Prediction Module 

Performs diabetes prediction using trained algorithms. 

Multilingual Translation Module 

Supports communication in multiple regional and 

international languages. 

Voice Output Module 

Generates spoken prediction results and 

recommendations. 

Database Management Module 

Stores prediction history and user records securely. 

Administrator Module 

Monitors system activities and manages healthcare 

datasets. 

Graphical User Interface Module 

Provides a simple and interactive platform for users. 

 

 

VI RESULTS AND ANALYSIS: 

 

The Advanced Diabetes Prediction System with 

Multilingual and Voice-Enabled Interface was 

successfully developed and tested using machine 

learning, speech recognition, and multilingual processing 

technologies. The application supports multiple 

languages, including English, Hindi, and Telugu, making 

it accessible to users from diverse linguistic 

backgrounds. 

 Voice-enabled data entry simplifies the interaction 

process, particularly for elderly individuals and users 

with limited computer literacy. The trained machine 

learning model analyzes health parameters such as 

glucose level, insulin level, BMI, age, and diabetes 

pedigree function to generate accurate risk assessments. 

The system was evaluated using different test cases, and 

the results demonstrated reliable prediction performance 

along with smooth language translation and speech-

processing capabilities. The graphical user interface 

provides an intuitive environment for entering patient 

information, viewing clinical summaries, and analyzing 

diabetes risk levels 

 
Fig. 1: Home Page of the Diabetes Risk Assessment 

System 

The home page serves as the main dashboard of the 

application. It provides navigation options, language 

selection, theme settings, and project information. The 

interface highlights the availability of machine learning 

prediction, multilingual support, and voice-assisted input 

functionality. The dashboard also displays the model 

status, indicating that the prediction engine is 

successfully loaded and ready for use. 

 
Fig. 2: Hindi Language Prediction Workspace 
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This figure shows the prediction workspace translated 

into Hindi. Users can enter patient details and health-

related parameters through both manual and voice-

based inputs. The clinical summary panel dynamically 

updates patient information, demonstrating the 

multilingual capabilities of the system. This feature 

enhances accessibility for Hindi-speaking users and 

promotes wider adoption. 

 
Fig. 3: Telugu Language Prediction Workspace 

The Telugu prediction interface allows users to interact 

with the system in their native language. All labels, 

instructions, and prediction-related information are 

translated into Telugu. The voice-enabled input fields 

further improve usability by enabling users to provide 

health information through speech rather than typing. 

 
Fig. 4: Diabetes Risk Assessment Result Dashboard 

After processing patient data, the machine learning 

model generates a detailed risk assessment report. The 

result dashboard displays the estimated diabetes risk 

score, model confidence level, interpretation of results, 

and risk profile visualization. The dashboard also 

provides options to download the assessment report for 

future reference. This feature helps users and healthcare 

professionals understand prediction outcomes 

effectively. 

 
Fig. 5: Hindi Language Assessment Result Dashboard 

The clinical summary panel dynamically updates patient 

information, demonstrating the multilingual capabilities 

of the system. This feature enhances accessibility for 

Hindi-speaking users and promotes wider adoption. 

 
Fig. 6: Telugu Language Assessment Result Dashboard 

The assessment result page is also available in Telugu, 

ensuring consistency across all supported languages. 

Users receive risk scores, confidence values, and health 

recommendations in their selected language. This 

multilingual reporting capability improves understanding 

and user engagement. 

 
This figure illustrates the voice-assisted patient screening 

module. Users can record health information such as 

glucose levels and insulin values through voice input. 

The speech recognition module converts spoken 

information into text and automatically populates the 

corresponding fields. Audio playback functionality 

allows users to verify recorded inputs before prediction. 

This module significantly improves accessibility and 

user convenience. 
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VII CONCLUSION: 

 

The Advanced Diabetes Prediction System with 

Multilingual and Voice-Enabled Interface was 

successfully designed and implemented to provide an 

intelligent, accessible, and user-friendly solution for 

early diabetes risk assessment. The system combines 

machine learning techniques with speech recognition 

and multilingual communication technologies to 

enhance healthcare accessibility and improve user 

experience. 

The developed application enables users to enter 

medical information through both manual and voice-

based methods, making the system convenient for 

individuals with limited technical knowledge, elderly 

users, and visually challenged people. By supporting 

multiple languages such as English, Hindi, and Telugu, 

the system eliminates language barriers and allows 

users to interact with the application in their preferred 

language. 

The machine learning model effectively analyzes 

important health parameters, including glucose level, 

insulin level, BMI, age, and diabetes pedigree function, 

to predict the likelihood of diabetes. The prediction 

results are presented through an interactive dashboard 

that displays risk scores, confidence levels, and clinical 

interpretations in a clear and understandable format. 

The integration of voice input and multilingual 

reporting further improves accessibility and usability. 

Experimental results demonstrate that the system 

provides accurate diabetes risk predictions while 

maintaining efficient performance and seamless user 

interaction. The application successfully bridges the gap 

between advanced healthcare technologies and 

everyday users by offering an inclusive platform for 

preliminary diabetes screening and awareness. 

Overall, the project achieves its objective of developing 

a smart healthcare application that leverages Artificial 

Intelligence, Machine Learning, Speech Processing, and 

Multilingual Computing to support early diabetes 

detection. The proposed system can serve as a valuable 

tool for healthcare awareness and preventive care. 
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