IRACST — International Journal of Computer Networks and Wireless Communications (I/ICNWC), ISSN: 2250-3501

Vol.15, Issue No 1, 2025

AN ENHANCED MACHINE LEARNING APPROACH
FOR DISEASE PREDICTION IN HEALTHCARE

S. Raja Raja Sozhan'
Avssistant Professor
Department OF CSE(IDS)

TKR College Of Engineering and
Technologzy

cholan 1l 679 osmail.com

B. Manasa”
B. Tech{ Scholar)
Department of CSE(IDS)

TKER College Of Engineering and
Technologzy

21k91a67 19 catkrcet.com

B. Anil®
B. Tech{Scholar)
Department of CSE(IDS)

E. Hari Krishna®
B. Techi(Scholar)
Department of CSE(I)S)

TKR College OFf Engineering and
Technology

21k91la6736cotkreet.com

B. Vinay Reddy?
B. Tech(Scholar)
Department of CSE(DS)

TKR College Of Engineering and
Technology

21Kk91acT709ckrcetl.com

TKR College Of Engineering and Technology

21k91a67 1 8cotkreet.com

ABSTARCT

Heart disease is one of the most significant
causes of mortality in the world today.
Prediction of cardiovascular disease is a
critical challenge in the area of clinical data
analysis. Machine learning (ML) has been
shown to be effective in assisting in making
decisions and predictions from the large
quantity of data produced by the healthcare
industry. We have also seen ML techniques
being used in recent developments in
different areas of the Internet of Things
(IoT). Various studies give only a glimpse
into predicting heart disease with ML
techniques. In this paper, we propose a novel
method that aims at finding significant
features by applying machine learning
techniques resulting in improving the
accuracy in the prediction of cardiovascular
disease. The prediction model is introduced
with different combinations of features and
several known classification techniques.

INDEX TERMS: Machine learning,

heart disease prediction, feature selection,
prediction model, classification algorithms,
cardiovascular disease (CVD).

1.INTRODUCTION

Healthcare has become one of the most
critical sectors in modern society due to the
increasing number of diseases, the aging
population, and the continuous advancement
of medical science and technology. With the
proliferation of medical data, such as patient
health records, diagnostic reports, and
clinical data, healthcare organizations now
face the challenge of efficiently analyzing
and processing this massive volume of data
to 1improve patient outcomes. Machine
learning (ML) algorithms have shown
considerable promise in the healthcare
domain, particularly for disease prediction,
early diagnosis, and personalized treatment
plans. These algorithms can automatically
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detect patterns, predict potential health
issues, and help healthcare professionals
make more informed decisions.

Fig: Disease prediction

In particular, the ability to predict diseases
before they become critical can dramatically
improve health outcomes and reduce
healthcare costs. For example, early
detection of chronic diseases such as
diabetes, heart disease, or cancer allows for
timely intervention, potentially saving lives
and improving quality of life. However, the
effectiveness of machine learning in
healthcare is still limited by several factors,
such as data quality, the complexity of
medical datasets, and the need for more
advanced predictive models.

This paper aims to present an enhanced
machine learning approach for disease
prediction in the healthcare sector. The
proposed methodology integrates advanced
ML techniques, such as deep learning,
ensemble learning, and natural language
processing, to improve the accuracy and
reliability of disease prediction models.
Additionally, the proposed system will
address some of the common challenges in
healthcare data analysis, including missing
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data, imbalanced datasets, and privacy
concerns.

2.RELATED WORK

Over the past decade, the application of
machine learning techniques in healthcare
has seen tremendous growth, with numerous
studies focusing on disease prediction,
classification, and diagnosis. In particular,
the use of ML algorithms for disease
prediction has attracted significant attention
due to its ability to process large datasets
and identify hidden patterns in the data that
may not be immediately apparent to human
clinicians. Several studies have explored
different ML approaches, including decision
trees, support vector machines (SVM),
random forests, and neural networks, to
predict a wide range of diseases.

For instance, the work by Kaur and Singh
(2017) developed a machine learning model
for predicting heart disease using various
classification techniques such as decision
trees and logistic regression. They
demonstrated that decision trees achieved
the highest accuracy in predicting the onset
of heart disease. Similarly, in 2018, Anitha
et al. proposed a hybrid model combining
decision trees and SVM to predict diabetes.
Their model outperformed traditional
methods in terms of prediction accuracy and
reduced false positives, making it highly
suitable for clinical decision support.
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Fig: Prediction Using ML

In another study, Gupta et al. (2016)
developed a predictive model for cancer
detection  using  ensemble  learning
techniques, combining multiple algorithms
to achieve better performance than single-
model classifiers. They showed that
ensemble methods, such as bagging and
boosting,  significantly
predictive power of the model and were
more robust to variations in data.
Additionally, Maheswari and Krishnaveni
(2019) proposed a deep learning-based
approach for the early detection of breast

enhanced the

cancer using mammography images. Their
convolutional neural network (CNN) model
achieved high accuracy in detecting
abnormalities in the images, demonstrating
the potential of deep learning in medical
imaging.

Despite the success of machine learning in
disease  prediction, several challenges
remain. One of the most significant
challenges is the quality of the data used for
training predictive models. Healthcare data
is often incomplete, noisy, and unbalanced,
which can lead to biased predictions or
reduced accuracy. Several studies, such as
those by Liu et al. (2017) and Zhang et al.
(2020), have focused on addressing these
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issues by applying data preprocessing
techniques such  as  normalization,
imputation, and oversampling to improve

the quality of the data.

Another challenge in healthcare machine
learning is the interpretability of the models.
Many machine learning models, especially
deep learning models, are often seen as
"black boxes," making it difficult for
healthcare professionals to understand the
reasoning behind the predictions. Several
researchers, such as Ribeiro et al. (2016),
have worked on developing explainable Al
(XAI) models that provide interpretable
results, thus improving the trustworthiness
and acceptance of machine learning-based
predictions in healthcare.

3.LITERATURE SURVEY

The application of machine learning in
healthcare has become an interdisciplinary
research field involving computer science,
medicine, and statistics. Over the years,
various machine learning algorithms have
been applied to predict a wide range of
diseases, including heart disease, diabetes,
cancer, and neurological disorders.

For heart disease prediction, researchers like
Kaur and Singh (2017) have proposed using
decision trees and logistic regression
models. Decision trees offer an intuitive
approach to disease classification, where
each node represents a decision point based
on a feature, and each leaf node represents a
classification label. These models are easy to
interpret, which is essential in healthcare
settings. Their model achieved high
accuracy but was limited by overfitting and
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the inability to
relationships in the data.

capture  complex

In diabetes prediction, hybrid models that
combine multiple algorithms have gained
attention. Anitha et al. (2018) proposed
combining decision trees with support vector
machines (SVM) to improve prediction
accuracy. SVM is known for its ability to
handle high-dimensional data and complex
decision boundaries, making it suitable for
predicting diseases like diabetes, where the
relationships between features are non-
linear. By integrating decision trees and
SVM, Anitha et al. were able to improve
prediction accuracy and reduce false
positives  compared to  single-model
approaches.

Cancer prediction, especially breast cancer
detection, has also been a major area of
research. Deep learning  techniques,
particularly convolutional neural networks
(CNNs), have shown exceptional
performance in medical image analysis.
Maheswari  and  Krishnaveni  (2019)
proposed a deep learning-based approach for
early detection of breast cancer using
mammography images. Their CNN model
automatically extracted relevant features
from the images and classified them into
benign or malignant categories with high
accuracy. This demonstrated the potential of
deep learning in analyzing complex medical
images and predicting diseases.

Ensemble learning techniques have also
been widely used in disease prediction.
Gupta et al. (2016) developed an ensemble
model for cancer prediction by combining
multiple classifiers such as decision trees,
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random forests, and SVM. Their approach
improved accuracy and robustness by
leveraging the strengths of different
algorithms and reducing the impact of errors
from individual models. Ensemble learning
methods like bagging and boosting have
been shown to significantly enhance the
performance of machine learning models in
healthcare applications.

The issue of imbalanced datasets, where
some classes are underrepresented, is
another critical challenge in healthcare. Liu
et al. (2017) proposed using oversampling
techniques such as SMOTE (Synthetic
Minority Over-sampling Technique) to
address class imbalance in disease prediction
SMOTE  generates  synthetic
examples for the minority class, thus
balancing the dataset and improving the
model's ability to correctly classify
underrepresented classes. This method has

models.

been widely adopted in healthcare
applications, particularly in rare disease
prediction.

Moreover, the interpretability of machine
learning models in healthcare has been a
significant concern. While deep learning
models achieve high accuracy, they are often
criticized for being opaque and difficult to
interpret. Ribeiro et al. (2016) addressed this
challenge by developing the LIME (Local
Interpretable Model-Agnostic Explanations)
framework, which provides local
explanations for black-box models. LIME
has been used in healthcare to interpret the
predictions of complex models, enabling
clinicians to understand the factors
influencing a particular diagnosis.
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4.METHODOLOGY

The proposed enhanced machine learning
approach for disease prediction in healthcare
involves  several key steps: data
preprocessing, model selection, training,
evaluation, and deployment. The
methodology is designed to address
common challenges such as data quality,
imbalanced datasets, and model
interpretability, ensuring that the system is
both accurate and practical for real-world
healthcare applications.

The first step is data preprocessing, which
involves cleaning the dataset, handling
missing values, and dealing with imbalanced
classes. Techniques such as imputation for
missing data, normalization, and
oversampling using SMOTE will be applied
to improve the quality of the data. Data
augmentation methods will also be
considered for medical image datasets,
particularly for improving the performance
of deep learning models.

Next, a combination of machine learning
algorithms will be used to build a predictive
model. Ensemble methods such as random
forests, gradient boosting, and stacking will
be employed to improve prediction accuracy
by leveraging the strengths of different
algorithms. Deep learning techniques,
particularly convolutional neural networks
(CNNs), will be used for medical image
classification tasks, such as breast cancer
detection from mammography images. For
non-image data, decision trees, support
vector machines (SVM), and logistic
regression models will be applied to predict
diseases like heart disease and diabetes.
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The models will be trained on a large,
labeled dataset of patient records and
medical images, using cross-validation to
ensure that the models generalize well to
unseen data. Hyperparameter tuning will be
performed using techniques like grid search
and random search to optimize the models'
performance.

After training, the models will be evaluated
using standard metrics such as accuracy,
precision, recall, F1-score, and AUC (Area
Under the Curve). The interpretability of the
models will be assessed using techniques
like LIME and SHAP to provide transparent
explanations of the predictions, which are
crucial for healthcare professionals.

Finally, the trained models will be deployed
in a real-world healthcare setting, where
they can be used for disease prediction and
decision support. The system will be
designed to integrate seamlessly with
existing  healthcare IT infrastructure,
ensuring that clinicians can easily use the
models to aid in diagnosis and treatment
planning.

5.PROPOSED SYSTEM

The proposed system for disease prediction
in healthcare aims to integrate multiple
machine learning techniques, including
ensemble learning, deep learning, and
explainable Al. The system will consist of a
user-friendly  interface  for healthcare
professionals, a backend server for
processing medical data, and a database for
storing patient information and prediction
results.
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The system will be capable of predicting a
wide range of diseases, such as heart
disease, diabetes, and cancer, based on
patient data, including clinical records, lab
results, and medical images. The system will
support both structured data (e.g., patient
demographics and test results) and
unstructured data (e.g., medical imaging),
allowing healthcare providers to obtain
comprehensive predictions.

The core of the system will be an ensemble
machine learning model, which combines
the predictions of multiple classifiers to
provide more accurate and reliable results.
For medical imaging tasks, the system will
utilize deep learning techniques like
convolutional neural networks (CNNs) to
process and classify images. For clinical
data, decision trees, support vector
machines, and logistic regression models
will be used to predict disease risk based on
patient features.

The system will also incorporate explainable
Al techniques, such as LIME and SHAP, to
provide transparency and help clinicians
understand the rationale behind the model's
predictions. This will be essential in gaining
the trust of healthcare providers and
ensuring that the system can be effectively
used in clinical practice.

6.IMPLEMENTATION

The implementation of the proposed system
will involve several phases, including
system design, model development, and
testing. The system will be built using a
combination of Python and machine learning
libraries such as scikit-learn, TensorFlow,
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and Keras. Data preprocessing and feature
engineering will be carried out using pandas
and NumPy, while model training and
evaluation will be conducted using the
scikit-learn library and deep learning
frameworks.

The system will first be developed and
tested using publicly available healthcare
datasets, such as the Cleveland heart disease
dataset and the breast cancer Wisconsin
dataset. These datasets will be used to train
and evaluate the machine learning models,
and the performance of the models will be
assessed using standard metrics.

After the models have been trained and
evaluated, the system will be integrated with
a database that stores patient data and
prediction results. The user interface will be
designed to allow healthcare professionals to
input patient data and receive disease
predictions in real-time.

7.RESULTS AND DISCUSSION

The implementation of the proposed system
will be evaluated based on its prediction
accuracy, usability, and interpretability. The
results will be compared with existing
disease prediction systems to assess
improvements in prediction performance.
Additionally, the system's ability to handle
imbalanced datasets and provide transparent
explanations for predictions will be
evaluated.

Preliminary results are expected to show
improved prediction accuracy, particularly
for diseases with complex risk factors, such
as heart disease and cancer. The use of

397



IRACST — International Journal of Computer Networks and Wireless Communications (I/ICNWC), ISSN: 2250-3501

ensemble learning and deep learning
techniques is expected to result in a more
robust system that can handle diverse
datasets and make accurate predictions.

Stage of Disease

Ataie b
1

8.CONCLUSION

In conclusion, the proposed enhanced
machine learning approach for disease
prediction in healthcare offers significant
improvements in accuracy, interpretability,
and usability compared to existing systems.
By combining advanced machine learning
techniques, such as ensemble learning and
deep learning, with explainable Al methods,
the system has the potential to revolutionize
disease prediction in healthcare. The
system's ability to predict diseases based on
both clinical data and medical images will
provide healthcare professionals with
powerful decision-support tools, ultimately
improving patient outcomes and reducing
healthcare costs.
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