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Bayes, CatBoost, Analysis. glucose levels that can lead to severe complications affecting various

organs. The increasing prevalence of diabetes requires an accurate
and efficient diagnostic approach to support early detection and
medical decision-making. The development of machine learning
technology provides opportunities to assist disease diagnosis by
analyzing patient health data and identifying patterns associated with
diabetes conditions. This study aims to compare the accuracy
performance of the Naive Bayes and CatBoost algorithms in
diagnosing diabetes using the confusion matrix evaluation method.
The research method consists of several stages, including data
collection, data preprocessing, model selection, model training, and
model evaluation. The dataset used was obtained from Kaggle,
consisting of 768 records with nine attributes, including pregnancies,
glucose level, blood pressure, skin thickness, insulin, body mass
index, diabetes pedigree function, age, and outcome classification.
The models were trained using 80% training data and 20% testing
data. The evaluation results showed that the Naive Bayes algorithm
achieved an accuracy of 79%, while the CatBoost algorithm obtained
a higher accuracy of 81%. These findings indicate that CatBoost
provides better classification performance compared to Naive Bayes
for diabetes diagnosis in this dataset. Therefore, CatBoost can be
considered a more effective machine learning approach to support
diabetes prediction. Future research is recommended to utilize larger
datasets, optimize model parameters, and explore other advanced
algorithms to improve diagnostic accuracy.

INTRODUCTION
Diabetes is a chronic metabolic disease characterized by increased blood glucose (or

blood sugar) levels, which over time causes serious damage to the heart, blood vessels, eyes,
kidneys, and nerves (Zuhri, 2024). Diabetes is known as the silent killer because this disease
can affect all organs of the body and cause all kinds of complaints (Putra, Rihadini &
Wijayanti Fuad, 2024)

Diabetes is a condition in which the body cannot produce the hormone insulin as needed
or the body cannot optimally utilize the insulin produced, there is a spike in blood sugar levels
that exceed normal. Diabetes is a chronic hyperglycemia condition accompanied by various
metabolic disorders due to hormonal disorders (Esti, Ludiana & Tri, 2023). Hypoglycemia
occurs when blood glucose drops below 70mg/dl (Wabula, 2021). Meanwhile, hyperglycemia
occurs as a result of a decrease in insulin secretion, either completely or partially (Yeanneke
& Jelita, 2023). There are many factors that affect people suffering from diabetes, some of
which are high blood pressure, excess sugar levels, weight, history of diabetes hereditary, age,
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number of pregnancies, thickness of skin folds, and the amount of insulin levels in the body
(Cahyani, 2022)

According to World Health Organization data 2021, Diabetes is among the 10 highest
causes of death in Indonesia (World Health Organization, 2021; Sun et al., 2022), while
International Diabetes Federation (IDF) data found that the number of diabetics in 2021 in
Indonesia has increased rapidly in the last ten years (International Diabetes Federation, 2021;
Saeedi et al., 2019). This number is estimated to reach 28.57 million by 2045 or 47% greater
than the number of 19.47 million in 2021. From these data, early detection and accurate
diagnosis are very important in preventing further complications of this disease (Rachman,
Bhatara, & Hendryanny, 2021; American Diabetes Association, 2024; Tinajero & Malik,
2021).

With the development of information technology, machine learning can be used to help
diagnose diseases (Topol, 2019; Esteva et al., 2019). Machine learning can help doctors
analyze medical data and make predictions more accurate (Muhammad, 2023; Rajpurkar et
al., 2022). Machine learning is a system that can learn to make its own decisions without
having to be programmed repeatedly by humans so that computers can become smarter and
learn from their experiences with data (Goodfellow, Bengio, & Courville, 2023). Based on
the learning technique, supervised learning can be distinguished by using labeled datasets
(Wijoyo, 2024; Géron, 2022). There are various algorithms used in the diagnosis process
(Junaidi, 2024; Kaur, Kumari, & Kumar, 2023). So knowing which algorithms have higher
accuracy in building models is very important.

A number of previous studies have also been conducted to analyze the use of machine
learning algorithms in diagnosing diabetes with various algorithms (Tan et al., 2023; Liu et
al., 2023; Mackenzie, Sainsbury, & Wake, 2024; Alanazi et al., 2023; Oikonomou & Khera,
2023). Research by Achmad (2020) shows that the Naive Bayes algorithm with a total of 520
lines of dataset is able to achieve an accuracy level of 90.20% in classifying diabetes. Another
study conducted by Erlin (2022) showed that the logistic regression algorithm with a dataset
of 768 lines was able to achieve an accuracy rate of 82%. Meanwhile, research by Mulyani
(2025) compared the algorithm performance between K-Nearest Neighbors and the Support
Vector Machine with a lot of data of 768 lines was able to achieve an accuracy level in the
algorithm of 83.33%, while the Support Vector Machine algorithm was able to reach 81.67%.
In another study conducted by Akbar (2025), comparing the algorithm performance between
Support Vector Machine and Logistic Regression, it was able to obtain an accuracy level in
the Support Vector Machine algorithm of 77.24% and Logistic Regression of 79.31%.
Meanwhile, a study by Osama (2025) who compared the performance of the Naive Bayes and
KNN algorithms by having 768 lines of data managed to get an accuracy level in the Naive
Bayes algorithm of 76.6% and an accuracy level in the K-Nearest Neighbors algorithm of
79%.

This study will focus on a comparative analysis of the accuracy level of machine
learning algorithms, namely CatBoost and Naive Bayes in diagnosing diabetes. Both
algorithms were chosen because they have their own advantages, CatBoost excels in handling
category data without requiring extensive pre-processing and has good performance on
unbalanced data and compared to other methods, CatBoost has the ability to reduce overfitting
through gradient-based boosting algorithms and faster processing on large datasets
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(Mohamad, Suhartono&Totok, 2025), while Naive bayes was chosen for its ability to handle
many textual features and perform classification quickly (Tri, Nana & Willy, 2024). This
research is expected to make a significant contribution in selecting the best methods that can
be applied to improve the accuracy of diagnosis and accelerate decision-making in the
treatment of diabetic patients.

METHOD
In this study, the research process will go through several systematic stages such as the
drawing of the research scheme below.
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Figure 1. Research Scheme

Data collection

The dataset used in this study is sourced from https://www.kaggle.com This data is in
the form of a file with the csv extension has a total of 768 records and 9 columns consisting
of (Pregnancies, Glucose, Blood Pressure, SkinThickness, Insulin, BMI, Diabetes Pedigree
Function, Age, Outcome) this data will be used as data mining material, data definition will
be carried out through data visualization to better understand the content of the dataset used.
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Figure 2. Dataset Contents

Preprocessing data

Data preprocessing is a fairly important process before the process of selecting models
and training moodel at this stage aims to ensure that the data that will be used is clean data, so
that there is no data that does not have a value or commonly called missing values, and also
deletes data that contains duplicates, at this stage also a data separation process is carried out,
namely data testing and also data training with this process, it is expected that The training of
the model becomes more accurate
Model Selection

In this study, the selection of models was carried out because it had the purpose of
comparing the performance of several machine learning algorithms in detecting diabetes, as
for some of the models chosen, namely Naive Bayes and CatBoost, the two algorithms were
chosen because they are algorithms for classifying data and the selection of these algorithms
is based on different approaches in processing data and determining classification, so that a
more effective analysis can be obtained on each - Each algorithm in detecting diabetes
Model Training

At this stage, the two algorithms that have been selected are trained using 614 training
data. The training data was used to form a prediction model by finding patterns of relationships
between input variables and classification targets. The features of the dataset are defined as
x_train, while labels or targets are defined as y_train. The goal of this process is for the model
to learn from the data and be able to make predictions on the test data accurately.
Model Evaluation

At this stage, the performance measurement of the model that has been created using
the confusion matrix is carried out. Using a confusion matrix, the performance or correctness
of the diabetes diagnosis of the created model can be calculated. The results of the model
process in the confusion matrix are True Positive (TP), True Negative (TN), False Positive
(FP), False Negative (FN). Here is an example of implementation in the case of diabetes
diagnosis.
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| True Positive (TP) is positive data that is predicted to be true.

| True Negative (TN) is negative data that is predicted to be true.

| False Positive (FP) is negative data but is predicted to be positive data.

| False Negative (FN) is positive data but is predicted to be negative data.
Results

At this stage after the training and evaluation process of the model has been carried out,
the last stage is the result of the model that has been built. This result is an overview of the
performance of the model that has been determined, At this stage, the results displayed are the
basis for assessing whether the model is already working well or still needs improvement.
Then the results of a good level of accuracy will determine whether a person has diabetes or
not.

RESULTS AND DISCUSSION
Data collection results

The data used in this study was obtained from public datasets available on the kaglle
platform. This dataset is widely used in diabetes-related research has a total of 768 records
and 9 columns consisting of (Pregnancies, Glucose, Blood Pressure, Skin Thickness, Insulin,
BMI, Diabetes Pedigree Function, Age, Outcome) data collection results, it is known that
there are 268 patient data with positive diabetes diagnosis results and 500 diabetic negative
patient data.

¢<class 'pandas.core.frame.DataFrame ">
RangeIndex: 768 entries, @ to 767

Data columns (total 9 columns):

Figure 3. Data collection results

Data prepocessing results

The first step in creating a model to assess the level of accuracy in this study after
obtaining data is to process the data or called prepocessing the data obtained. It is a stage to
prepare data so that the data can be used in the model training process. The data used is data
sourced from Kaggle with a total of 768 data with 9 abel data features used are the "Outcome”
column which shows whether a person has diabetes or not. In the process of preposing the
data, it is done by separating the feature as (x) and the label as (y), then the data is divided
into data testing and data training. Training data is used as data that trains models. Meanwhile,
the tesing data is used to evaluate the performance of the model resulting from this stage as
follows.

Jumlah data training: 614

Jumlah data testing: 154

Figure 4. Data prepocessing results
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Model Selection Results

After the data collection and prepocesing process, the next stage is the selection of the
model to be used in this process, in this study, two algorithms were selected, namely naive
bayes and catboost.
Model Training results

The model training stage is carried out after the algorithm is selected and the data is
divided into two parts, namely training data and test data. In this study, data sharing was
carried out with a ratio of 80% training data and 20% test data.

naive_bayes_classifier.fit(X_train, Y_train)
catboost_classifier.fit(X_train, Y_train)

24s

<catboost.core.CatBoostClassifier at 8x226d417fdde>

Figure 5. Model Training Results

Results of model evaluation

After selecting and training the models, namely naive bayes and cat boost, the model
evaluation was carried out on the algorithmic model using the confusion matrix method. So
the results of the algorithm evaluation are obtained, namely

Model: Naive Bayes
precision recall fl-score support

0.81 0.88 0.84 100
0.73 0.61 .67 54

accuracy 8.79 154

macro avg 8.75 154
weighted avg 0.78 154

Model: CatBoost

precision f1-score support

0.81 0.86 100
0.80 0.68 54

accuracy 8.81 154
macro avg a.77 154
weighted avg 9.80 154

Figure 6. Model Evaluation Results

Based on the results of his evaluation, the model that uses the naive bayes algorithm
gets an accuracy rate of 79% while the catboost algorithm gets an accuracy rate of 81%
Model Prediction Results

In this section, after obtaining the results of the model evaluation, it is tested by input
data to get the results of the model's prediction using the model that gets the best evaluation
results, namely catboost the input value:

Pregnancies = 0, Glucose = 84, BloodPressure = 82, Skin Thickness = 31, Insulin = 125,

BMI = 38.2, Diabetes Pedigree Function = 0.233, Age = 23
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After the input was processed by the model, the prediction results were obtained,
namely: The patient did not have diabetes

CONCLUSION

This study concludes that machine learning algorithms can be utilized as an approach to
support diabetes diagnosis through classification models based on patient health-related data.
The comparison between the Naive Bayes and CatBoost algorithms using the confusion
matrix evaluation method shows that both models are capable of performing diabetes
classification, but with different levels of accuracy. Based on the evaluation results, the Naive
Bayes algorithm achieved an accuracy rate of 79%, while the CatBoost algorithm obtained a
higher accuracy rate of 81%. These results indicate that CatBoost provides better predictive
performance compared to Naive Bayes in classifying diabetes conditions using the dataset
consisting of 768 records with nine features, including glucose level, blood pressure, body
mass index, insulin level, age, and other related factors. Therefore, CatBoost can be
considered a more optimal machine learning model for diabetes prediction in this study
because it produces higher classification accuracy and better prediction capability.

For future research, further studies are recommended to improve model performance by
using larger and more diverse medical datasets from different populations to increase the
generalizability of the prediction model. Future researchers may also explore other machine
learning and deep learning algorithms, such as Random Forest, Support Vector Machine,
XGBoost, or Artificial Neural Networks, and compare their performance with CatBoost and
Naive Bayes. In addition, optimization techniques such as hyperparameter tuning, feature
selection, and handling of class imbalance can be applied to improve accuracy and reduce
prediction errors. The development of an intelligent diagnostic system integrated with
healthcare platforms may also become a potential direction to support medical professionals
in early diabetes detection and clinical decision-making.
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