© 2024 JETIR November 2024, Volume 11, Issue 11 www jetir.org (ISSN-2349-5162)

JETIR.ORG
JOURNAL OF EMERGING TECHNOLOGIES AND

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

Diabetes Prediction Using Random Forest Algorithm

'K.V.S.S.Ramakrishna, ? K Baranitharan 3Ala Navya Sri, “Mullamananuri. Pallavi, °M.Jyoshna
Kalyani,®Y.Keerthi

12 Associate Professor, Department of IT, Vignan’s Nirula Institute of Technology and
Science, Guntur.

34568 Tech, Department of IT, Vignan’s Nirula Institute of Technology and Science,
Guntur.

ABSTRACT

Machine Learning (ML) techniques have shown significant promise in solving complex problems within dynamic
environments, particularly in the study and management of diseases like diabetes. This research focuses on
developing a personal healthcare system that uses data from daily activities and other relevant parameters to monitor
blood glucose levels and provide online reports. By applying ML, especially the Random Forest algorithm, this
system aims to detect non-communicable diseases such as diabetes mellitus at an early stage. The study reviews
existing literature to understand previous methods used for disease detection. While various methods exist for non-
invasive blood glucose measurement, a universally accurate and precise method has yet to be established. This
paper emphasizes the effectiveness of Random Forest in predicting the likelihood of diabetes mellitus, thereby

enabling early precautions.

1.INTRODUCTION

Diabetes is a chronic condition that impairs the body's ability to produce insulin, a hormone crucial for maintaining
blood glucose levels. Factors such as obesity, lack of physical activity, high blood pressure, and abnormal
cholesterol levels can increase the risk of developing diabetes [1-3]. If left untreated, diabetes can lead to serious

complications, including skin damage, nerve damage, vision loss, kidney failure, and diabetic retinopathy.

Early and accurate diagnosis of diabetes mellitus particularly in its early stages, remains a significant challenge for
healthcare professionals [4-7]. According to the International Diabetes Federation (IDF), approximately 537 million
people worldwide had diabetes in 2021. In Bangladesh alone, about 7.10 million people were affected by this
disease, based on 2019 statistics [8-12].
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In this research, data from the UCI Machine Learning Repository was used, applying standard preprocessing
techniques such as data cleaning, integration, and reduction. The Random Forest algorithm achieved an accuracy of
90%, outperforming other algorithms [13-17]. For predicting blood pressure, conditional decision-making was
employed, while for diabetes prediction, models like SVM, KNN, and decision tree were tested, with SVM
achieving 75% accuracy, making it the most effective classifier among them [18-22]. The study used AUC (area
under the ROC curve) as a measure of accuracy, with the proposed ensemble classifier achieving an AUC of 0.95
[23-27].

The model development involved three phases: data preprocessing using min-max normalization, network model
construction, and fine-tuning the test dataset to eliminate biases using NN-FF classification [24-28]. The dataset,
derived from the Pima Indians Diabetes Database (PIDD) of the National Institute of Diabetes and Digestive
Diseases, was divided into three sections for training, validation, and testing [29-31]. Various ML techniques were
implemented, with the confusion matrix used to compare their performance [32-35]. The study concludes by
identifying the best-suited algorithm for diabetes prediction based on the correlation between parameters and the
highest accuracy scores [34-37]. Diabetes continues to be a rapidly growing concern, particularly among young
people, highlighting the need for a deeper understanding of its development and the body's response to carbohydrate

intake.

TYPES OF DIABETES

e Type 1 Diabetes: This type occurs when the body's immune system mistakenly attacks and destroys the insulin-
producing cells in the pancreas [38-41]. The precise causes of Type 1 diabetes are still unclear, and there are no
established methods for preventing the condition.

e Type 2 Diabetes: This is the most prevalent form of diabetes, accounting for approximately 90% of all diabetes
cases[42-44]. It develops when the body either doesn’t produce enough insulin or cannot effectively use the insulin
it produce [45-47]. Type 2 diabetes is often influenced by both genetic predispositions and lifestyle factors, such as
diet and physical activity.

2.LITERATURE SURVEY

e Yasodha et al. explored various classification techniques on different datasets to determine diabetes status. The
study used a dataset of 200 instances with nine attributes, gathered from hospital records, encompassing both blood
and urine tests[49-52]. The WEKA tool was employed for the analysis, utilizing a 10-fold cross-validation
approach [53-55] . Among the models tested—Naive Bayes, J48, REP Tree, and Random Tree—J48 demonstrated
the highest accuracy at 60.2%.

e Another research utilized data mining, machine learning (ML), and neural network (NN) methods to predict
diabetes [56-58]. The Pima Indians Diabetes (PID) dataset from the UCI repository, containing data on 768 patients
with 9 attributes, was used [59-60]. The study emphasized that diabetes is associated with factors such as age, lack
of physical activity, sedentary lifestyle, family history, high blood pressure, poor diet, and stress [61-62]. This
research highlights the critical role of ML in tackling the increasing global incidence of diabetes, especially in
predicting and managing the disease early on.
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3.PROPOSED SYSTEM:

We introduce a new framework designed for the prediction and monitoring of diabetes, utilizing machine learning
techniques to enhance decision-making processes and deliver effective solutions for diabetes management.

Features of the Proposed Framework:

e Optimized Decision-Making: The Diabetes Prediction and Monitoring Application (DPMA) framework is
engineered to refine the decision-making process by integrating advanced machine learning methods for more
accurate diabetes prediction and monitoring.

e Cloud-Based Solution: Given the exponential growth in diabetes-related data, the proposed system leverages
cloud technology to efficiently handle and process large datasets.

e Comprehensive Evaluation Metrics: Our approach uniquely incorporates F-score, precision, and recall into the
model evaluation process, ensuring a thorough assessment of prediction accuracy.

Framework Goals

e Enhancing Classification Accuracy: The main objective is to accurately categorize individuals as diabetic or
non-diabetic. Our model focuses on achieving high accuracy by employing extensive training datasets and selective
testing samples.

o Effective Algorithm Use: We have reviewed various classification methods and determined that Support Vector
Machines (SVM), Logistic Regression, and Artificial Neural Networks (ANN) are particularly well-suited for
diabetes prediction.

IMPLEMENTATION AND DATA UTILIZATION

e Integration of Machine Learning: Machine learning plays a crucial role in healthcare, especially for improving
disease prediction. In our study, we used the NHANES dataset, which includes data from 124,821 individuals in the
U.S. from 1999 to 2020. After removing records with more than 10% missing values, the dataset was reduced to
17,833 entries, containing information on blood glucose levels and 18 diabetes-related factors.

e Model Performance: We evaluated several machine learning algorithms, including Random Forests, Decision
Trees, XGBoost, and SVM. The Random Forest model was identified as the most effective, achieving an accuracy
rate of 0.77 on the test dataset.

USECASE DIAGRAMIn the modern era, the volume of data generated daily is immense, spanning across various
domains such as healthcare, social media, finance, government, marketing, banking, and smart technologies. To
effectively handle and analyze this data, it's essential to refine analytical tools and models. This paper examines the
use of machine learning algorithms—namely Linear Regression, Naive Bayes, and Decision Trees—to predict
diabetes. Additionally, we conducted an analysis of flight delay data to support decision-making and create a
dashboard offering a holistic view for flight managers.
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We evaluated and compared the effectiveness of three machine learning models for diabetes prediction, finding that
all models—L.inear Regression, Naive Bayes, and Decision Trees—achieved an accuracy rate of 0.766. However,
the Decision Tree model emerged as the most effective, delivering the highest accuracy and lowest error. In the
context of flight delays, our analysis highlighted specific airports with the most frequent delays, aiding in strategic
decision-making.

Diabetes is a critical chronic condition that adversely affects the entire body, impacting millions of people globally
and causing numerous fatalities annually due to its complications. Characterized by elevated blood sugar levels,
undiagnosed diabetes can lead to significant damage to nerves, kidneys, and the heart. Effective predictive models
for

diabetes risk rely on comprehensive data from individuals diagnosed with diabetes or those at high risk, utilizing
advanced data mining and classification algorithms.

SYSTEM ARCHITECTURE

Diabetes is a significant health issue characterized by persistently high blood sugar levels, which can cause serious
long-term damage to various organs, including the eyes, kidneys, nerves, heart, and blood vessels. Recent
advancements in machine learning (ML) have opened new avenues for improving the prediction and management
of diabetes.

This study introduces an innovative approach that combines K-means clustering with Support Vector Machine
(SVM) classification to predict diabetes risk. The process involves using K-means to extract features, which are
then analyzed using an SVM classifier. Testing this method on the Pima Indians Diabetes Database—a publicly
available dataset—yielded an impressive accuracy rate of 98.7%. This approach surpasses traditional SVM-only
methods. The paper also compares different ML techniques based on metrics such as accuracy, precision, recall, and
F1-score for diabetes classification.
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The healthcare field is rapidly advancing, particularly through the integration of Internet of Things (loT)
technologies. 10T merges information and communication technologies (ICTs), sensors, big data, and artificial
intelligence to offer enhanced solutions for managing chronic diseases. With the increasing number of diabetes
cases, there is a growing need for continuous monitoring systems. These systems enable patients, their families, and
healthcare providers to manage diabetes more effectively by providing real-time glucose monitoring.

Chronic conditions like diabetes necessitate ongoing management and long-term treatment. Regular monitoring of
blood glucose levels is essential for preventing complications and ensuring effective disease management. As the
incidence of diabetes rises, the development of advanced monitoring systems has become increasingly important.
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Fig 4: System architecture

In today’s data-rich environment, vast quantities of information are generated daily from various sources, including
healthcare systems, social media, financial transactions, government databases, and smart devices. Effective
analysis of this data requires sophisticated tools and models. This paper examines and compares several machine
learning algorithms—L.inear Regression, Naive Bayes, and Decision Trees—for predicting diabetes. Additionally, it
includes an analysis of flight delays to illustrate the application of big data tools and ML models.
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The main contribution of this research is to provide an overview of big data tools and ML techniques, focusing on
metrics that help in selecting the most accurate models. By evaluating the performance of different ML models for
diabetes prediction and analyzing flight delay data, the study aims to offer valuable insights for decision-makers in
both healthcare and aviation industries.

Diabetes is a serious chronic disease that affects multiple systems in the body, leading to significant health issues
and a high number of annual fatalities. Early prediction and effective management are crucial for reducing its
detrimental effects.

Fig 5: prediction system
4 RESULT

A review of various studies reveals that machine learning classification algorithms such as Support Vector
Machines (SVM), K-Nearest Neighbors (KNN), and Random Forests (RF) are highly effective for early diabetes
prediction. The dataset used in this analysis, sourced from the National Health and Nutrition Examination Survey
(2009-2012), includes 6,561 participants, with 657 diagnosed cases of diabetes and 5,904 non-diabetic controls.
Logistic Regression (LR) analysis identified seven significant risk factors for diabetes out of fourteen: age,
education level, Body Mass Index (BMI), systolic and diastolic blood pressure, direct cholesterol, and total
cholesterol. The overall accuracy of the machine learning-based system was 90.62%. Combining LR for feature
selection with an RF classifier achieved a higher accuracy of 94.25% and an Area Under the Curve (AUC) of 0.95
for the K10 protocol. Among the machine learning algorithms evaluated, including Random Forests, Decision
Trees, XGBoost, and SVMs, the Random Forest model performed the best, reaching an accuracy of 0.77 on the test
dataset.
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Diabetes can result in serious long-term complications, such as damage to blood vessels, which may lead to heart
attacks, strokes, and problems affecting the kidneys, eyes, feet, and nerves. Fortunately, the risk of these
complications can be reduced through effective management. Monitoring blood sugar levels is essential; an A1C
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level of 6.5% or higher on two separate tests indicates diabetes, while an A1C level between 5.7% and 6.4% signals
prediabetes. An AL1C level below 5.7% is considered normal. Diabetes arises when the pancreas does not produce
adequate insulin or when the body does not use insulin effectively, resulting in elevated blood glucose levels. This
condition can affect individually for all the ages.
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Fig 7: dataflow diagram

5.CONCLUSION

This paper explores an innovative approach to improve diabetes management through technology. We have pursued
two main goals: developing a Multi-Layer Perceptron (MLP) algorithm for classifying diabetes and using Long
Short-Term Memory (LSTM) networks for diabetes prediction. Additionally, we propose a theoretical real-time
diabetes monitoring system based on Internet of Things (IoT) technology. This system integrates a smartphone with
a Bluetooth Low Energy (BLE) sensor and machine learning techniques to monitor and predict blood glucose (BG)
levels effectively.

Early detection of diabetes is essential for successful treatment, yet many individuals remain unaware of their
condition. This study reviews various machine learning methods for early diabetes detection, including both
supervised and unsupervised approaches, to determine which offer the most accurate predictions. Future research
will focus on refining these models to provide a more accurate and reliable assessment of diabetes risk.

Evidence suggests that advanced machine learning models, such as gradient boosting machines and deep neural
networks, often achieve higher accuracy in diabetes prediction compared to traditional methods like logistic
regression. Diabetes, being a serious and potentially life-threatening condition, requires constant monitoring and
effective management through medication and lifestyle changes. Adopting a healthy lifestyle, undergoing regular
medical evaluations, and adhering to prescribed treatments can contribute to a healthier and longer life. Reviews of
existing research have shown that lifestyle changes can significantly enhance weight management and
cardiovascular health, and combining dietary and exercise interventions can improve blood pressure and lipid levels.
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