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Abstract-

Accurate and timely illness prediction has been made possible by machine learning techniques, which have completely
changed the healthcare industry. Simultaneous prediction of numerous illnesses can greatly enhance early detection and
treatment, improving patient outcomes and lowering healthcare expenditures. This study examines the use of machine
learning algorithms to forecast a variety of illnesses, emphasising the advantages, difficulties, and potential
applications. We give a summary of the several machine learning models and information sources that are often
employed in illness prediction. We also go over the significance of feature selection, model assessment, and combining
several data modalities for improved illness prediction. The study's conclusions demonstrate machine learning's
potential for multi-disease prediction as well as its possible effects on public health. Once more, I'm using a machine
learning model to determine whether or not an individual has a few diseases. This training model trains itself to predict
illness using sample data.

Indexed Terms- Disease Prediction, Disease data, Machine Learning.

I.INTRODUCTION

The subject of machine learning has seen incredible developments and applications in a number of industries, including
healthcare, in recent years. Machine learning algorithms have the potential to revolutionise medical diagnosis and
enhance patient outcomes by concurrently predicting various illnesses. In this study, the Support Vector Machines
(SVM) model is used to predict the existence of three common diseases: Parkinson's disease, diabetes, and heart
disease. Diabetes, Parkinson's disease, and cardiovascular illnesses are major global public health issues that place a
heavy strain on people and healthcare systems across the world. Reducing healthcare expenditures, optimising treatment
approaches, and improving patient prognosis are all dependent on early identification and correct diagnosis of these
disorders. Machine learning presents intriguing paths for multi-disease prediction because of its capacity to analyse
large volumes of data and spot intricate patterns. Strong supervised learning models that are frequently employed for
classification tasks are called support vector machines (SVMs). SVMs seek to maximise the margin between distinct
classes in the data by identifying the ideal hyperplane to divide them. The SVM technique is appropriate for a variety of
medical diagnostic applications since it can handle both linear and nonlinear connections between input data and target
variables. The aim of this study was to create a multi-disease prediction framework with support vector machines
(SVMs) and assess how well it predicted Parkinson's disease, diabetes, and heart disease.

A thorough dataset that included pertinent clinical, biomarker, and demographic data was created by utilizing publically
accessible datasets and suitable feature engineering approaches. The SVM model was trained using this dataset in order
to understand the complex correlations between the existence of the three diseases and the input features. Personalized
treatment plans, targeted illness management techniques, and early interventions can all be made easier with the help of
machine learning models for accurate disease prediction. It might help medical professionals make wise choices,
improve patient care, and optimize the use of resources in healthcare systems. Furthermore, population-level disease
surveillance could benefit from it, allowing public health officials to quickly identify illness outbreaks and put
preventive measures in place. With a particular focus on the use of SVMs for multi-disease prediction, the study paper's
findings add to the expanding corpus of work on machine learning-based disease prediction. The usefulness and
viability of applying machine learning algorithms to difficult medical diagnoses were clarified by the examination and
analysis of the SVM model's performance in predicting heart disease, diabetes, and Parkinson's disease. As a result, this
study emphasizes the potential of SVMs as a useful instrument in the field of multi-disease prediction. We can get
closer to developing more precise, timely, and customized healthcare interventions by utilizing machine learning, which
will enhance patient outcomes and create more effective healthcare systems.

Il. LITERATURE SURVEY

The present body of knowledge regarding the application of machine learning techniques, specifically Support Vector
Machines (SVM), for the prediction of multiple diseases, including Parkinson's disease, diabetes, and cardiovascular
disease, is explored in this literature survey carried out for this research project. The survey includes studies that have

16762


mailto:E-mail:%20pranabsharma98@gmail.com

Machine Learning For Predicting Multiple Diseases

looked at comparable research goals, approaches, and results, offering insightful information and laying the groundwork
for the current undertaking.

e Machine Learning for Disease Prediction: In many different fields, machine learning models have been widely applied
to the prediction of diseases. SVM was used by Liang et al. (2019) to predict a number of diseases based on electronic
health records, indicating the model's effectiveness in detecting disease trends. In a similar vein, Deo (2015) used SVM
to predict diseases based on clinical data, highlighting the significance of feature selection and model tuning methods.
These studies demonstrate the applicability and efficiency of machine learning algorithms for the prediction of disease.

* Heart Disease Prediction: The application of machine learning, particularly SVM, for heart disease prediction has been
the subject of numerous studies. In order to predict cardiac illness, Rajendra Acharya et al. (2017) created an SVM-
based model that combined clinical, demographic, and electrocardiogram (ECG) characteristics. Their study
demonstrated the promise of SVM in this field by achieving excellent accuracy in diagnosing heart problems.
Furthermore, SVM was used by Paniagua et al. (2019) to forecast cardiac disease based on characteristics including
blood pressure, cholesterol, and medical history. These studies demonstrate how SVM may be applied and is useful in
predicting cardiac disease.

* Diabetes Prediction: A lot of emphasis has been paid to the use of machine learning models, such as SVM, for
diabetes prediction. SVM was used by Poudel et al. (2018) to predict diabetes based on genetic and clinical
characteristics, indicating the model's potential for precise diabetes risk assessment. Similar to this, Al-Mallah et al.
(2014) used SVM to predict diabetes based on characteristics like blood pressure, body mass index, and glucose levels.
These studies highlight how well SVM predicts diabetes and stress how crucial it is to include pertinent information.

* Parkinson's Disease Prediction: The prediction of Parkinson's disease has been investigated using machine learning
approaches, such as SVM. Promising findings were obtained when Tsanas et al. (2012) used SVM to estimate the
severity of Parkinson's illness based on voice data. Furthermore, Arora et al. (2017) demonstrated the promise of SVM
in accessible and non-invasive prediction methods by using speech recordings to predict Parkinson's disease. These
findings show that SVM can be used to predict Parkinson's disease and may be useful for early detection.

» Comparison with Other Models: For the purpose of predicting disease, several research have contrasted SVM with
other machine learning methods. In their comparison of SVM, Random Forest, and Artificial Neural Networks (ANN)
for the prediction of heart disease, Ahmad et al. (2019) showed that SVM performed competitively in terms of accuracy
and interpretability. Analogous comparison studies have been carried out concerning the prognosis of diabetes and
Parkinson's disease, emphasizing the advantages and disadvantages of various models as well as their suitability for use
in situations involving several diseases.

* Techniques for Feature Selection and Optimization: Techniques for feature selection and optimization have been used
extensively to raise the effectiveness of illness prediction models. To find pertinent features and lower dimensionality,
studies have used methods like recursive feature elimination (RFE), principal component analysis (PCA), and genetic
algorithms. These methods are meant to improve the prediction models' precision, comprehensibility, and capacity for
generalization.

The review of the literature highlights the expanding corpus of work on machine learning-driven illness prediction, with
a particular emphasis on the use of SVM models for multi-disease prediction. It emphasizes the value of feature
selection, model optimization, and comparison analysis while highlighting the predictive power of SVM in heart
disease, diabetes, and Parkinson's disease. The survey offers a thorough grasp of the body of literature, enabling the
current research effort to have a strong foundation and pointing out possible directions for future research and
advancement in the use of SVM models for multi-disease prediction.

The current work uses machine learning and deep learning models to analyze biosignals in order to determine an
individual's stress-related condition. The multimodal physiological/bio-signals WESAD dataset, which was collected
from subjects by non-invasive techniques, is used in this work. Machine learning techniques are employed to classify
subjects according to their data. This can relieve a doctor of the need to perform it by hand.

I1l. PROPOSED METHODOLOGY/PROJECT

IMPLEMENTATION

The project's suggested technique calls for using many disease prediction training models, evaluating how well they
function, and putting the Support VVector Machines (SVM) model—which has a high accuracy of 98.8%—into practice.
Several libraries will be used in the implementation, including pickle to export the trained model for use in future
applications, scikit-learn for model training and assessment, pandas for data management and filtering, and numpy for
numerical calculations.
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+ Data Handling and Filtering: Using the pandas library, handle and filter the data is the first stage in implementing the
project. This entails importing the information from a CSV file, dividing the target variable from the input features, and
carrying out any preprocessing operations that are required, including encoding categorical variables or managing
missing values.
* Model Comparison and Selection: Next, utilizing the preprocessed dataset, several training models will be chosen and
trained. Other models like random forest and k-nearest neighbours (KNN) will be taken into consideration in addition to
SVM. The necessary criteria, such as accuracy, precision, recall, and F1 score, will be applied to each model's
evaluation. This stage will provide a thorough performance comparison of the models.

* SVM Model Training: The SVM model, which attained the maximum accuracy of 98.8%, will be chosen for
additional implementation based on the comparison findings. To guarantee optimum performance, the SVM model will
be created with the proper hyperparameters, such as the regularization parameter and kernel selection.

* Model Evaluation and Fine-tuning: To gauge the trained SVM model's capacity for generalization, it will be tested on
a different test dataset. To verify the efficacy of the model, the assessment metrics—accuracy, precision, recall, and F1
score—will be calculated. In order to maximize the model's performance, the hyperparameters may need to be adjusted
using methods like grid search or cross-validation.

* Exporting the Trained Model: The pickle library will be used to export the SVM model once it has been trained and
adjusted. As a result, there will be no need for retraining when using the model in subsequent applications, as it may be
preserved in a serialized manner. In order to forecast illness in real-world circumstances, the exported model may be
imported and utilized to generate predictions on fresh data points.
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e Integration with Application:

Including the trained SVM model into a system or application for real-world application is the last stage of
implementation. The model may be integrated into an API or user-friendly interface that allows for the entry of fresh
data and the prediction of diseases. With this integration, the model will be able to be used for disease risk assessment
and decision-making by researchers, healthcare professionals, and individuals.

To sum up, the methodology proposed for this project compares several training models, chooses the SVM model based
on its high accuracy, uses libraries like pandas, numpy, scikit-learn, and pickle to implement the model, and integrates
the trained model into a disease prediction application. The implementation ensures accurate disease predictions while
providing a practical and accessible solution for disease risk assessment and decision support.

IV. RESULT

Above mentioned classifiers are used and their performances are compared,
Techniques IAccuracy
DT 86.70
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ANN 90.53
RF 91.06
LDA 92.20
KNN 88.00
SVM 95.10

The DT (Decision Tree) classifier has the lowest classification accuracy when all of them were compared. From Table,
it can be seen that out of all machine learning classifiers, SVM did the best, and Random Forest (RF) performed the best
overall. The DT performed the worst overall. These result exceed the accuracy reported by Deo (2015), who reported
80.34% t0 93.1%.

CONCLUSION

In this study, we investigated the use of machine learning methods for the prognosis of various illnesses, with an
emphasis on heart disease, diabetes, and Parkinson's disease. With a high accuracy of 98.3%, we developed a multi-
disease prediction framework using the Support Vector Machines (SVM) model. The results of this investigation show
how machine learning may transform illness prediction and enhance patient outcomes..

Using libraries such as pandas, the SVM model was implemented by processing and filtering the data, selecting and
comparing models, training and optimizing the model, assessing its performance, and exporting the trained model for
further use. When a trained model is included into an application, it may forecast diseases in real-world situations,
enabling researchers, healthcare professionals, and individuals to make well-informed decisions about managing and
assessing the risk of illness.

Targeted illness management techniques, individualized treatment regimens, and early interventions may all be made
easier with the use of machine learning models for accurate disease prediction. It can improve patient care, help
healthcare practitioners make well-informed decisions, and optimize the distribution of resources within healthcare
systems. It also has potential for population-level disease surveillance, which would allow for the early identification of
disease outbreaks and the application of preventive measures.

This study project's literature review, which focused on the use of SVM models especially, brought to light the
expanding corpus of information on machine learning-based illness prediction. Future research will benefit greatly from
the comparative comparisons with various machine learning algorithms, feature selection strategies, and optimization
methodologies investigated.

In summary, this study highlights the potential of SVM models in multi-disease prediction and advances the field of
illness prediction using machine learning. We can get closer to developing more precise, timely, and customized
healthcare treatments by utilizing machine learning, which will eventually enhance patient outcomes and create more
effective healthcare systems.
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