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Abstract—Diabetes is a significant worldwide health issue, and
early detection is crucial for disease management as there is
currently no permanent cure. Various machine learning algo-
rithms have long been utilized for diabetes prediction. This study
employed various machine-learning techniques to determine the
optimal model for diabetes detection. This study evaluated the
performance of several classification algorithms, including logistic
regression, K-Nearest classifier, Support vector classifier, Random
Forest classifier, and Gradient boosting classifier, to determine the
optimal method for detecting diabetes. The logistic regression
model achieved the highest accuracy of 82.46%.

Index Terms—Diabetes detection, Logistic regression, K-
Nearest Classifier, Support Vector Classifier, Random Forest,
Gradient boosting.

I. INTRODUCTION

Diabetes is a prevalent condition. Its rate of increase is
accelerating. Identifying the condition can facilitate its man-
agement and improve quality of life, despite not invariably
resulting in a negative outcome. Diabetes caused 1.5 million
deaths in 2019, with 48% of those deaths occurring before the
age of 70 and it is increasing as days go by [1]. Machine learn-
ing algorithms can predict diabetes risk by analyzing large
patient health record datasets through predictive modeling.
The models can generate precise projections by incorporating
variables such as age, weight, family history, blood pressure,
and blood sugar levels. This approach is efficient for detecting
diabetes. Machine learning models are currently proposed to
predict the detection of diabetes, which is a crucial task.
Conventional machine learning models, such as Random For-
est Tree, Decision Tree, and SVC, are commonly employed.
This study employs various machine learning techniques on
a dataset to determine the optimal algorithm for diabetes
prediction.

II. LITERATURE REVIEW

Diabetes is a prevalent health issue. Machine learning
algorithms have been utilized in numerous studies to detect
this disease. One study aimed to develop a predictive model for
diabetes. Aishwarya’s team utilized various machine-learning
models, including Random Forest, Decision Tree, KNN, SVC,
and Naive Bayes, to address the issue. The models were ap-
plied to the dataset’s BMI and blood pressure variables. They
acquired 78.21% of accuracy [2] in predicting diabetes with
the Random forest model. Valdehi conducted a study utilizing

a larger dataset to forecast the occurrence of diabetes. KNN
and SVC were utilized and their results were compared. The
SVC model yielded a higher prediction accuracy of 0.79 ROC
[3]. Hasan et al. addressed this issue by utilizing deep learning
methodologies and techniques. A decision support system was
developed using deep learning techniques such as Artificial
Neural Networks, CNN, and LSTM, trained with a dataset
[4]. Other research on this same work has been done and the
96.43% accuracy was predicted by the LSTM model. In this
study, the researchers took age, BMI, and family data and
used it in a decision-support framework [5]. To enhance the
precision in decision-making algorithms and get better results
than the low-accuracy traditional algorithms Sulistyawati and
their team worked with Naive Bayes, Decision tree using a
variety of accuracy like ROC, AUC, and confusion Matrix
[6]. In another study using SVM for the dataset with age, and
blood group information 79.36% accuracy was obtained. The
AUC and ROC were used there as well.

For a change, a unique study with blockchain, IoT, and
edge computing in the problem of diabetes mellitus prediction
was used [7]. Their method gathers data from numerous IoT
devices, including glucose sensors, blood pressure monitors,
and activity trackers, utilizing a safe and privacy-preserving
monitoring system. Similar to this study technique author Is-
mail used a decentralized and tamper-proof system, blockchain
technology assures the confidentiality and privacy of patient
data [8]. This approach gave them an accuracy of 91%, which
most efficient result [9]. Based on a variety of demographic,
behavioral, and medical characteristics, Debdari and his team
attempted to predict the development of diabetes by building
a model, they combined a number of machine learning tech-
niques, including logistic regression, random forest, decision
trees, K-nearest neighbor, and Naive Bayes [10]. In other
work, to identify the most crucial factors that influence the
development of diabetes, the scientists additionally employed
feature selection approaches such as Recursive Feature Elimi-
nation (RFE) and Extra Trees Classifie to identify the most
crucial factors that influence the development of diabetes
[11], the scientists additionally employed feature selection
approaches such as Recursive Feature Elimination (RFE) and
Extra Trees Classifier. Ayon and Islam used deep learning
methods to project the incidence of [12]. The scientists utilized
a dataset [13] containing demographic, behavioral, and medi-



cal information to construct their prediction model. The model
was developed utilizing deep learning techniques such as
multilayer perceptron (MLP) and convolutional neural network
(CNN) [14]. The MLP and CNN models outperformed other
machine learning models with accuracy values of 88.7% and
89.8%, respectively [15]. Blood pressure, age, body mass
index, and glucose level were the most important factors
according to the RFE and PCA. Lastly, Khanam and Foo tried
to find the most accurate algorithm for predicting diabetes
utilizing various feature sets. According to the research, the
SVM algorithm’s highest accuracy was 78.9% [16]when all
attributes were incorporated algorithm’s algorithm’s highest
accuracy was 78.9% when all attributes were incorporated,
according to the research. Another study findings suggested
that the SVM model had the best accuracy, coming in at 77.9%
[17]. The RFE and CFS determined that blood pressure, age,
body mass index, and glucose level were the most crucial
characteristics

III. METHODOLOGY

A. Dataset Description

The datasets comprise multiple medical variables that pre-
dict outcomes that are autonomous, and a single target vari-
able, Outcome, that is dependent. The factors that are inde-
pendent comprise the patient’s number of pregnancies, BMI,
insulin level, and age, among others [18]. This dataset also has
the features of pregnancy, glucose, blood pressure, and skin
thickness. The dataset is particularly clean and has useful data
to be used for diabetes prediction.

B. Dataset Cleaning

The dataset underwent various data-cleaning procedures to
prepare it for modeling. Initially, the dataset description was
obtained for improved comprehension. The objective was to
identify and remove null values, as well as to determine the
count and data types of the available data.

C. Dataset Visualization

Various data analysis techniques were employed to examine
datasets and identify patterns. Data visualization facilitates
efficient comparison of data points and variables, thereby
aiding in data analysis and informed decision-making.

Firstly, to find the correlation between all the variables
heatmap was used to visualize it with clarity.
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Figure 1:Correlation between all variables

A positive correlation exists between BMI and glucose
levels; elevated BMI values are commonly linked to increased
glucose levels. It significantly contributes to the development
of diabetes by disrupting insulin function.
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Figure 2:Correlation between BMI Glucose

Visualizing the dependent variable "Outcome” in relation to
the independent variables in the dataset can enhance compre-
hension and facilitate decision-making.



Figure 3:Correlation between all independent variable with
dependent variable

IV. MODELS
A. Logistic regression

This statistical method analyses variables to determine
the probability of diabetes presence. The method can assess
various variables and offer a numerical assessment of the
likelihood of illness. The model yielded an accuracy of 82.46%
and a ROC AUC score of 0.76, indicating its efficacy in
diabetes prediction.

B. Gradient Boosting Classifier

The learning algorithm is a robust predictive model ca-
pable of handling missing data. The tool has the ability
to autonomously identify and choose the key features for
classification. This model’s computational efficiency yielded
exceptional results when applied to the dataset. The model
achieved an accuracy score of 81.81% and a ROC AUC score
of 0.78 upon training the dataset.

C. Support Vector Classifier

This method is commonly utilized in classification tasks.
The algorithm is a supervised learning approach that facilitates
the classification of data into multiple classes based on its
features. The ability to handle non-linear decision boundaries
is crucial in cases where intricate relationships exist between
risk factors and diabetes. The dataset yielded a satisfactory
performance in classification, achieving an overall accuracy
of 79.22% and a ROC AUC score of 0.71.

D. Random Forest Classifier

The algorithm employs an ensemble method by integrating
several decision trees to produce a robust model capable of
making precise forecasts. The method involves constructing
several decision trees, with each tree being trained on a distinct
subset of the data and features. The dataset’s categorical

features facilitate the identification of key variables and sub-
sequent output generation. The model achieved an accuracy
score of 78.57% and a ROC AUC score of 0.73.

E. K-Nearest Classifier

KNN is a classification method that can be applied to
determine whether patients have diabetes, based on their
independent variables. It operates by identifying the K closest
data points in the training set to the point being classified.
This approach is effective in detecting intricate patterns among
different variables. This study applied KNN to a dataset,
resulting in an accuracy of 75.97% and a ROC AUC score
of 0.70.

V. RESULT

After evaluating all the models Logistic regression gave the
overall best accurate result of 82.46% and a ROC AUC score
of 0.76.

Models Accuracy Precision Score Roc Scores
1 KNN  0.759740 0.613636 0.707795
2 SWC  0.792208 0.727273 0.713263
3 Random Forest  0.785714 0.666667 0.732452
0 Logistic Regression  0.824675 0.763158 0.766455
4  Gradient Boosting 0.818182 0.702128 0.785643

Table 1:All models result from evaluation

The avobe table is generated to evaluate the results of
all algorithms. It shows logistic regression performed quite
well whereas KNN gives the lowest accuracy among all the
algorithms.

VI. DISCUSSSION

The study aimed to employ a machine learning algorithm
for diabetes prediction. Logistic regression yielded the highest
accuracy among all models utilized. Subsequently, Gradient
boosting exhibited a satisfactory performance with a ROC
score of 0.78. The ROC scores of the Support Vector Classifier
and Random Forest Classifier were comparable, at 0.71 and
0.73, respectively. The KNN algorithm yielded an accuracy
score of 0.75, the lowest among the tested methods.

VII. CONCLUSION FUTURE WORK

This study evaluated the efficacy of various machine learn-
ing algorithms, including Logistic Regression, Gradient Boost-
ing, Support Vector Classification, Random Forest classifi-
cation, and K Nearest Classifier. The algorithms were an-
alyzed and their output was evaluated. Logistic regression
outperformed KNN in terms of accuracy, yielding a higher
score. Future work may involve utilizing larger datasets and
alternative algorithms to determine the optimal machine-
learning approach for predicting diabetes.
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