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ARTICLE INFO ABSTRACT

Article history:  Diabetes can be treated and managed by taking medications,
such as insulin injections or oral drugs, that help lower the blood
sugar level. However, medications alone are not enough to
control diabetes. People with diabetes also need to monitor their
blood sugar level regularly, follow a balanced diet, limit the
intake of sugar and carbohydrates, and avoid alcohol and
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o any signs of damage, and seek medical attention if they notice

De0131c?n Tree; any problems. Machine learning algorithms can help predict
Diabetes; diabetes by learning from historical data and finding patterns
K—Nearfest Neigh‘por; that are not easily detected by human experts. They can also
Machine Learning;  handle high-dimensional and noisy data, such as medical images
Random Forest. or genomic sequences, that are relevant for diabetes diagnosis.

However, machine learning algorithms also have some
limitations, such as requiring a lot of data and computational
resources, being prone to overfitting or underfitting, and being
difficult to interpret or explain. Therefore, we conclude that
random forest and decision tree are the best machine learning
algorithms for predicting diabetes, and we recommend using
them for future research and applications.
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1. INTRODUCTION

K Nearest Neighbors, or KNN, is a simple and powerful algorithm that can be used for both
classification and regression problems. It works by finding the k most similar data points
in the training set to a new data point, and then using their labels or values to make a
prediction. For example, if you want to classify an image of a flower, you can use KNN to
find the k closest images of flowers in your dataset, and then assign the flower class based
on the majority vote of those images.

KNN is based on the idea that similar data points tend to have similar labels or
values. It does not require any prior knowledge about the data distribution or any
parameters to be specified. However, it also has some drawbacks, such as being sensitive
to noise, outliers, and irrelevant features. It also requires a lot of memory to store all the
training data, and it can be computationally expensive to find the k nearest neighbors for
each query point. (Suriya, 2022).
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A decision tree is a graphical representation of a decision-making process that can
be used for both classification and regression problems. It consists of nodes that represent
the features or attributes of the data, branches that represent the possible outcomes or
rules based on those features, and leaf nodes that represent the final class labels or values.
A decision tree is built by recursively splitting the data into smaller subsets based on the
values of the features, until a stopping criterion is met, such as a maximum depth or a
minimum number of samples required to split a node. (Izhari, 2020).

Decision trees are one of the most popular and powerful machine learning
algorithms, as they are easy to understand, interpret, and implement. They can handle
both numerical and categorical data, and they can deal with missing values and outliers.
They can also capture complex nonlinear relationships between the features and the target
variable. However, they also have some limitations, such as being prone to overfitting, being
sensitive to noise and irrelevant features, and having high variance.

Random forest is a machine learning algorithm that combines the output of
multiple decision trees to reach a single result. It can handle both classification and
regression problems, and reduce the risk of overfitting and bias. Learn how it works, its
benefits and challenges, and its applications in various industries. (Aji, 2018)

A decision tree is a graphical representation of a decision-making process that can
be used for both classification and regression problems. It consists of nodes that represent
the features or attributes of the data, branches that represent the possible outcomes or
rules based on those features, and leaf nodes that represent the final class labels or values.
A decision tree is built by recursively splitting the data into smaller subsets based on the
values of the features, until a stopping criterion is met, such as a maximum depth or a
minimum number of samples required to split a node.

The random forest algorithm is an extension of the bagging method as it utilizes
both bagging and feature randomness to create an uncorrelated forest of decision trees.
Feature randomness, also known as feature bagging or “the random subspace method”,
generates a random subset of features, which ensures low correlation among decision
trees. The algorithm then trains each decision tree on a different subset of features and
data samples, and aggregates their predictions using majority voting or averaging. (Riki,
2020).

Diabetes is a chronic disease that affects how your body uses sugar (glucose) for
energy. It can cause serious damage to the nerves, blood vessels and organs if not treated
or prevented. There are two main types of diabetes: type 1 and type 2. Type 1 diabetes
occurs when the immune system mistakenly attacks and destroys the cells that produce
insulin, a hormone that helps glucose enter the cells. Type 2 diabetes occurs when the
cells become resistant to insulin, or the pancreas does not produce enough insulin. Both
types of diabetes result in high blood sugar levels, which can lead to various complications,
such as heart disease, kidney failure, blindness, and amputation. (Zidian, 2019).

Diabetes can be diagnosed by measuring the blood sugar level, either fasting (before
eating) or after eating. A normal fasting blood sugar level is less than 100 mg/dL, while a
normal blood sugar level after eating is less than 140 mg/dL. A person is considered to
have diabetes if the fasting blood sugar level is 126 mg/dL or higher, or the blood sugar
level after eating is 200 mg/dL or higher. A person is considered to have prediabetes if the
fasting blood sugar level is between 100 and 125 mg/dL, or the blood sugar level after
eating is between 140 and 199 mg/dL. Prediabetes means that the blood sugar level is
higher than normal, but not high enough to be diagnosed as diabetes. Prediabetes can be
reversed or prevented from progressing to diabetes by making lifestyle changes, such as
losing weight, eating healthy, and exercising regularly. (Wu, 2018)

Diabetes can be treated and managed by taking medications, such as insulin
injections or oral drugs, that help lower the blood sugar level. However, medications alone
are not enough to control diabetes. People with diabetes also need to monitor their blood
sugar level regularly, follow a balanced diet, limit the intake of sugar and carbohydrates,
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and avoid alcohol and tobacco. They also need to check their feet, eyes, and kidneys for
any signs of damage, and seek medical attention if they notice any problems. (Callaghan,
2020).

2. RESEARCH METHOD

Predict diabetes using machine learning algorithms, such as K-nearest neighbor, random
forest, and decision tree. Some of the possible reasons are:
- To improve the accuracy and efficiency of diagnosing diabetes at an early stage,
before it causes serious complications or damages to the body.
- To reduce the cost and burden of treating diabetes patients, by identifying them
before they need expensive medications or interventions.
- To provide personalized and preventive care for diabetes patients, by tailoring the
treatment plan according to their risk factors and preferences.
- To enhance the understanding and research of diabetes, by discovering new patterns
and insights from large and complex datasets.

Machine learning algorithms can help predict diabetes by learning from historical
data and finding patterns that are not easily detected by human experts. They can also
handle high-dimensional and noisy data, such as medical images or genomic sequences,
that are relevant for diabetes diagnosis. However, machine learning algorithms also have
some limitations, such as requiring a lot of data and computational resources, being prone
to overfitting or underfitting, and being difficult to interpret or explain.

Therefore, it is important to evaluate the performance and reliability of different
machine learning algorithms for predicting diabetes, using appropriate metrics and
methods. Some of the common metrics used for evaluating machine learning algorithms
are accuracy, precision, recall, Fl-score, ROC curve, AUC score, etc. These metrics
measure how well the algorithm can classify new data into different classes (such as
diabetic or non-diabetic), how sensitive it is to detecting true positives (diabetic patients),
how specific it is in avoiding false positives (non-diabetic patients), how balanced it is
between sensitivity and specificity (overall performance), etc.

Some of the common methods used for evaluating machine learning algorithms are
cross-validation, confusion matrix analysis, feature importance analysis, etc. These
methods help to assess how well the algorithm generalizes to unseen data (cross-
validation), how well it handles different types of errors (confusion matrix analysis), how
important each feature is for predicting diabetes (feature importance analysis), etc.

3. RESULTS AND DISCUSSIONS

A dataset is a collection of data that is organized in a structured or unstructured way. Data
can be anything that can be measured, observed, or recorded, such as numbers, text,
images, sounds, etc. A dataset can be used for various purposes, such as analysis,
research, learning, or decision making. The following is the dataset used in this research:

Table 1. Dataset

Age Sex HighChol CholCheck BMI ... Diabetes

0 4 1 0] 1 R | 0
1 12 1 1 1 1 0
2 13 1 0 1 0 0
3 11 1 1 1 1 0
4 8 0 0 1 0 0

Brief data exploration is the process of reviewing a raw dataset to uncover
characteristics and initial patterns for further analysis. It involves understanding the
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variables, detecting any outliers, and examining patterns and relationships among data
elements. Data exploration can be done using data visualization tools and statistical
techniques, such as charts, graphs, maps, histograms, boxplots, scatterplots, z-scores,
interquartile ranges, etc. Data exploration helps to prepare the data for deeper, more
structured analysis, such as data mining, machine learning, or predictive modeling. It also
helps to identify and refine future analytics questions and problems.

The following are the plot results of the program being run:
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Figure 1 Plot Tight Layout
Check correlation of other columns with diabetes column:
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Figures 2 Correlation with Diabetes
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Figures 3. Correlation Between Any Two Features

A bivariate bar plot is a type of graph that shows the relationship between two

categorical variables. It uses bars of different heights or lengths to represent the frequency
or proportion of each combination of the two variables. A bivariate bar plot can be stacked,
grouped, or segmented, depending on how the bars are arranged.

A stacked bar plot places the bars for the second categorical variable on top of each
other, so that the total height of each bar represents the frequency or proportion of the
first variable. This type of plot is useful for comparing the relative distribution of the
second variable within each category of the first variable.
A grouped bar plot places the bars for the second categorical variable side by side, so
that the height or length of each bar represents the frequency or proportion of the
second variable. This type of plot is useful for comparing the absolute distribution of
the second variable across each category of the first variable.
A segmented bar plot is a stacked bar plot where each bar represents 100 percent. It
uses the width or height of each segment to represent the percentage or proportion of
the second variable within each category of the first variable. This type of plot is useful
for comparing the relative distribution of the second variable across each category of
the first variable.

The highChol diagram shows that the blue diagram shows that they are not

diabetics, and the red diagram shows that they are diabetics. The diagram data shows that
non-diabetics have a high level of cholesterol of 16.5% and no cholesterol of 30.9%.
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Meanwhile, the data on diabetes sufferers who have cholesterol is 33.5% and 19.1% who
do not have cholesterol, so the difference between sufferers and non-sufferers can be seen.
Then in the PhysActivity diagram with 30 days of physical activity data excluding work,
namely in the diagram, non-diabetics have physical activity of 11.2% and 18.5%, while
diabetes sufferers have high activity levels of 31.5% and 38.8%. Then in the diagram, the
increase in blood pressure values for non-diabetics had blood pressure of 12.4% and those
with diabetes had an increase in blood pressure value of 37.6%. Here is the Bivariate Bar
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Figures 3. Bivariate Bar Plot
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Testing was carried out using three methods. Based on the table below, the first
uses the KNN method with fl score results of 0.999953, precision 0.999953, recall
0.999906, Balanced accuracy 1.000000, auc 0.999953, then the second method is
Decision Trees with fl1 score results of 1.000000, precision 1.000000, recall 1.000000,
Balanced accuracy 1.000000, auc 1.000000, then with the third method namely Random
Forest with f1 score results of 1.000000, precision 1.000000, recall 1.000000, Balanced
accuracy 1.000000, auc 1.000000. The final results table is as follows:

Tables 2. Final Result Table

.. Balanced

accuracy fl_score  precision recall auc
accuracy

f{l\l/f:t"";sgthelghbors 0.999953 0.999953 0.999906 1.000000 0.999953 0.999953
Decision Trees - 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
Method 2
Random Forest - 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
Method 3

4. CONCLUSION

Diabetes is a chronic disease that affects millions of people worldwide and can cause
serious complications if not diagnosed and treated properly. Machine learning algorithms
can help predict diabetes by learning from historical data and finding patterns that are not
easily detected by human experts. In this paper, we have compared the performance of
three machine learning algorithms, namely K-nearest neighbor, random forest, and
decision tree, for predicting diabetes. We have evaluated the accuracy, precision, recall,
and F1-score of each algorithm using cross-validation and confusion matrix analysis. We
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have also analyzed the feature importance and variable selection of each algorithm using
random forest. Our results show that random forest and decision tree have the highest
accuracy and Fl-score for both datasets, while KNN has the lowest. Random forest and
decision tree are also more robust and stable than decision tree, as they can handle noise,
outliers, and irrelevant features better. Random forest also provides the most informative
and interpretable results, as it can rank the features by their importance and select the
most relevant ones for predicting diabetes. Therefore, we conclude that random forest and
decision tree are the best machine learning algorithms for predicting diabetes, and we
recommend using them for future research and applications. The researcher proposes
further research to make comparisons of many methods and by reducing the dimensions
of data without significantly reducing the characteristics of the data to obtain maximum
results in detecting diabetes, thus helping hospitals or helping the public to diagnose
themselves. Diabetes is very common in our society due to a lack of balanced nutritional
intake, unhealthy lifestyle, smoking, food factors, and age factors. That is why this research
was carried out to prevent diabetes earlier by introducing the most characteristic data on
diabetes sufferers.
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