
Journal of Science Engineering Technology and Management Science               ISSN: 3049-0952 

Volume 03, Issue 04, April 2026                                                                                                     www.jsetms.com 

173 | Page 

 
 
 
 

 

HEALTH RISK PREDICTION SYSTEM USING MACHINE 

LEARNING 
1Mrs.V.Murali Krishna, 2Potla Bindu, 3Mandalapu Srividya, 4Ch Nithin, 5Jasti Vishnu Vardhan 

1Assistant Professor, 2345Students  

DEPT OF CSIT 

CHALAPATHI INSTITUTE OF ENGINEERING & TECHNOLOGY 

ABSTRACT  

The rapid advancement of healthcare 

technologies and the increasing availability of 

patient data have created new opportunities for 

predictive analytics in medical diagnosis. Health 

risk prediction using Machine Learning (ML) 

has emerged as a powerful approach to identify 

potential diseases at an early stage, thereby 

improving patient outcomes and reducing 

healthcare costs. This paper presents a Health 

Risk Prediction System that utilizes machine 

learning algorithms to analyze patient health 

parameters and predict the likelihood of diseases 

such as heart disease, diabetes, and 

hypertension. Traditional healthcare systems 

rely heavily on manual diagnosis, which can be 

time-consuming, error-prone, and often delayed. 

In contrast, the proposed system automates the 

prediction process by leveraging supervised 

learning techniques and data-driven decision-

making. 

The system collects patient data including age, 

blood pressure, blood sugar levels, cholesterol, 

heart rate, and Body Mass Index (BMI). This 

data is preprocessed and transformed into a 

structured format suitable for machine learning 

models. Various algorithms such as Logistic 

Regression, Decision Trees, and Support Vector 

Machines are applied to classify patients into 

risk categories such as low risk and high risk. 

The system is implemented using Python 

programming language with a Flask-based web 

interface and SQLite database for efficient data 

storage and retrieval. 

Experimental results demonstrate that the 

proposed system achieves high accuracy and 

reliability in predicting health risks. The system 

not only reduces the burden on healthcare 

professionals but also enables early disease 

detection and preventive care. Furthermore, the 

integration of machine learning with healthcare 

systems enhances decision-making capabilities 

and supports continuous monitoring of patient 

health. The proposed model is scalable and can 

be extended to incorporate additional medical 

parameters and advanced deep learning 

techniques. Overall, this research contributes to 

the development of intelligent healthcare 

systems that improve diagnosis, reduce human 

error, and promote proactive health 

management. 

1. INTRODUCTION 

The healthcare industry has witnessed 

significant transformation with the integration 

of digital technologies and data analytics. One 

of the major challenges in healthcare is the early 

detection and prediction of diseases, which 

plays a crucial role in improving patient survival 

rates and reducing treatment costs. Traditional 

diagnostic methods rely on clinical expertise 

and laboratory tests, which may lead to delayed 

diagnosis and increased risk of complications 

[1]. With the rapid growth of medical data, 

Machine Learning (ML) techniques have 

emerged as powerful tools for analyzing 

complex datasets and extracting meaningful 

insights [2]. 



Journal of Science Engineering Technology and Management Science               ISSN: 3049-0952 

Volume 03, Issue 04, April 2026                                                                                                     www.jsetms.com 

174 | Page 

 
 
 
 

 

Health risk prediction involves analyzing patient 

data to determine the likelihood of developing 

certain diseases. This process can help 

healthcare professionals make informed 

decisions and provide preventive care [3]. 

Machine Learning algorithms such as Logistic 

Regression, Decision Trees, and Support Vector 

Machines have been widely used for predictive 

analysis in healthcare due to their ability to 

handle large datasets and identify hidden 

patterns [4]. These models can learn from 

historical data and make accurate predictions 

based on new input data. 

Recent advancements in Artificial Intelligence 

(AI) have further enhanced the capabilities of 

predictive healthcare systems. Techniques such 

as Natural Language Processing and Deep 

Learning have enabled the analysis of 

unstructured medical data, including clinical 

notes and imaging data [5]. Moreover, the 

availability of electronic health records (EHR) 

has provided a rich source of data for training 

machine learning models [6]. 

Despite these advancements, several challenges 

remain in implementing effective health risk 

prediction systems. Data quality, missing 

values, and class imbalance are common issues 

that affect model performance [7]. Additionally, 

interpretability of machine learning models is 

critical in healthcare applications, as decisions 

must be transparent and explainable [8]. 

Researchers have proposed various techniques 

to address these challenges, including feature 

selection, data preprocessing, and ensemble 

learning methods [9]. 

The proposed Health Risk Prediction System 

aims to overcome these limitations by providing 

an automated and efficient solution for disease 

prediction. The system utilizes patient health 

parameters such as age, blood pressure, sugar 

levels, cholesterol, and BMI to predict disease 

risk [10]. By integrating machine learning 

algorithms with a web-based interface, the 

system ensures accessibility and usability for 

healthcare professionals and patients. 

Furthermore, early detection of diseases can 

significantly reduce mortality rates and improve 

quality of life. Predictive models can assist 

doctors in identifying high-risk patients and 

recommending appropriate interventions [11]. 

This approach not only improves diagnostic 

accuracy but also reduces the burden on 

healthcare systems [12]. The use of ML in 

healthcare is expected to grow rapidly, with 

applications ranging from disease prediction to 

personalized medicine [13]. 

In conclusion, the integration of machine 

learning techniques in healthcare has the 

potential to revolutionize disease diagnosis and 

prevention. The proposed system contributes to 

this field by providing an efficient and scalable 

solution for health risk prediction, addressing 

the limitations of traditional methods and 

improving overall healthcare outcomes [14–15]. 

2. LITERATURE SURVEY 

Health risk prediction has been extensively 

studied in recent years, with researchers 

exploring various machine learning techniques 

to improve prediction accuracy. Early studies 

focused on statistical methods for disease 

prediction, which were limited in handling 

complex datasets [16]. With the advent of 

machine learning, more advanced models have 

been developed to analyze large-scale medical 

data. 

One of the earliest works in this field utilized 

Decision Trees for predicting heart disease risk, 

demonstrating improved accuracy compared to 

traditional methods [17]. Similarly, Logistic 

Regression has been widely used for binary 
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classification problems in healthcare due to its 

simplicity and interpretability [18]. Researchers 

have also applied Support Vector Machines 

(SVM) for disease prediction, achieving high 

accuracy in handling high-dimensional data 

[19]. 

In recent years, ensemble learning methods such 

as Random Forest and Gradient Boosting have 

gained popularity due to their ability to combine 

multiple models and improve prediction 

performance [20]. These methods reduce 

overfitting and provide more robust results 

compared to single models. Additionally, deep 

learning techniques such as Artificial Neural 

Networks (ANN) have been used for complex 

medical data analysis [21]. 

Another important area of research is feature 

selection, which aims to identify the most 

relevant attributes for prediction. Studies have 

shown that selecting appropriate features can 

significantly improve model performance and 

reduce computational complexity [22]. 

Techniques such as Principal Component 

Analysis (PCA) and correlation-based feature 

selection have been widely used in this context. 

Several researchers have also focused on 

integrating machine learning with healthcare 

systems. For example, web-based health 

prediction systems have been developed to 

provide real-time diagnosis and monitoring [23]. 

These systems enable patients to input their 

health data and receive instant predictions, 

improving accessibility and convenience. 

Despite these advancements, challenges such as 

data privacy, model interpretability, and 

scalability remain significant concerns [24]. 

Ensuring the security of patient data is critical in 

healthcare applications, and researchers have 

proposed various encryption and anonymization 

techniques to address this issue. 

Overall, the literature indicates that machine 

learning has significant potential in health risk 

prediction. However, there is still a need for 

efficient, accurate, and user-friendly systems 

that can be deployed in real-world healthcare 

environments [25]. 

3. PROPOSED METHODOLOGY  

The proposed Health Risk Prediction System is 

designed as an intelligent framework that 

leverages machine learning techniques to 

analyze patient health data and predict disease 

risk. The system begins with the collection of 

patient information, including age, blood 

pressure, glucose levels, cholesterol, heart rate, 

and Body Mass Index. This data is obtained 

either from user input through a web interface or 

from existing healthcare datasets, ensuring a 

comprehensive representation of patient health 

conditions. 

Once the data is collected, it undergoes a 

preprocessing phase where missing values are 

handled, noise is removed, and the data is 

normalized to ensure consistency. Data 

preprocessing plays a crucial role in improving 

model performance, as raw medical data often 

contains inconsistencies and irrelevant 

information. Techniques such as normalization 

and standardization are applied to scale the data 

appropriately, enabling machine learning 

algorithms to process it effectively. 

Following preprocessing, feature extraction and 

selection are performed to identify the most 

significant attributes influencing disease 

prediction. This step reduces dimensionality and 

enhances model efficiency by eliminating 

redundant or less important features. The 

refined dataset is then used to train multiple 

machine learning models, including Logistic 

Regression, Decision Trees, and Support Vector 

Machines. Each model learns patterns from 
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historical data and establishes relationships 

between input features and disease outcomes. 

The trained models are evaluated using 

performance metrics such as accuracy, 

precision, recall, and F1-score. Based on the 

evaluation results, the best-performing model is 

selected for deployment. The system then uses 

this model to predict whether a patient falls into 

a low-risk or high-risk category. The prediction 

results are stored in an SQLite database and 

displayed to users through a Flask-based web 

application, providing an interactive and user-

friendly interface. 

The entire system operates in a continuous loop, 

allowing new data to be processed and 

predictions to be updated in real time. This 

ensures that the system remains dynamic and 

capable of adapting to new information. The 

integration of machine learning with a web-

based platform enables efficient data handling, 

scalability, and accessibility, making the system 

suitable for real-world healthcare applications. 

 
Fig 1: System Architecture 

4. EXPERIMENTAL RESULTS 

The proposed system was evaluated using a 

dataset containing patient health parameters 

such as age, blood pressure, glucose level, 

cholesterol, and BMI. The machine learning 

models were trained and tested to classify 

patients into low-risk and high-risk categories. 

The system achieved an overall accuracy of 

approximately 85–90%, demonstrating its 

effectiveness in predicting health risks. The 

results indicate that Support Vector Machines 

provided the highest accuracy, followed by 

Logistic Regression and Decision Trees. 

TABLE 1: SAMPLE PATIENT DATA 

Patie

nt ID 

Ag

e 

B

P 

Sug

ar 

Choleste

rol 

B

MI 

Ris

k 

P101 45 13

0 

150 210 28 Hig

h 

P102 30 11

0 

90 180 22 Lo

w 

P103 50 14

5 

160 230 30 Hig

h 

TABLE 2: MODEL PERFORMANCE 

Model Accurac

y 

Precisio

n 

Recal

l 

F1-

Scor

e 

Logistic 

Regressio

n 

87% 85% 84% 84.5

% 

Decision 

Tree 

85% 83% 82% 82.5

% 

SVM 90% 88% 87% 87.5

% 

TABLE 3: SYSTEM METRICS 

Metric Value 

Accuracy 90% 

Precision 88% 

Recall 87% 

F1-Score 87% 
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DISCUSSION 

The experimental results demonstrate that 

machine learning algorithms can effectively 

predict health risks with high accuracy. Among 

the models tested, Support Vector Machines 

achieved the best performance due to their 

ability to handle high-dimensional data and 

complex relationships between features. 

Logistic Regression also performed well, 

providing a balance between accuracy and 

interpretability, which is essential in healthcare 

applications. 

Furthermore, the system proved to be efficient 

and scalable, capable of processing large 

datasets and providing real-time predictions. 

The integration of a web-based interface 

enhances usability, allowing users to input data 

and receive instant results. However, the 

system's performance can be further improved 

by incorporating larger datasets and advanced 

deep learning models. 

5. CONCLUSION AND FUTURE SCOPE 

The Health Risk Prediction System developed in 

this research demonstrates the potential of 

machine learning in transforming healthcare by 

enabling early disease detection and improving 

diagnostic accuracy. The system provides a 

reliable, efficient, and scalable solution for 

predicting health risks based on patient data. 

Future work can focus on integrating deep 

learning techniques, expanding datasets, 

incorporating wearable device data, and 

enhancing model interpretability to further 

improve system performance and applicability 

in real-world healthcare environments. 
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