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Abstract: The development of predictive technologies, especially artificial intelligence
(Al) and machine learning, has opened up great opportunities in the health sector,
including early detection of chronic diseases such as diabetes. This study aims to
implement the K-Nearest Neighbors (KNN) algorithm in predicting the likelihood of a
person having diabetes based on medical record data from the Pima Indians Diabetes
Dataset. The dataset consists of 768 samples with eight key health features. The analysis
process includes data cleaning, data distribution exploration, and data preparation for
the modelling process. The distance between data is calculated using the Euclidean
formula, and normalization is performed so that all features have equal weight. The data
was then divided into training and test data with a ratio of 80:20. The analysis results
showed an unbalanced class distribution, with more non-diabetic patients than those with
diabetes. The age group of 21-30 years dominates in the dataset. The implementation of
KNN in this study shows that the method is effective for medical classification based on
numerical data. This research demonstrates the potential of KNN as a practical and easy-
to-implement early diagnosis tool in data-driven health systems.

Keyword: K-Nearest Neighbors, diabetes prediction, machine learning, medical data,
classification.

Abstrak: Perkembangan teknologi prediktif, khususnya kecerdasan buatan (Al) dan
pembelajaran mesin (machine learning), telah membuka peluang besar dalam bidang
kesehatan, termasuk deteksi dini penyakit kronis seperti diabetes. Penelitian ini bertujuan
untuk mengimplementasikan algoritma K-Nearest Neighbors (KNN) dalam memprediksi
kemungkinan seseorang menderita diabetes berdasarkan data rekam medis dari Pima
Indians Diabetes Dataset. Dataset terdiri dari 768 sampel dengan delapan fitur kesehatan
utama. Proses analisis meliputi pembersihan data, eksplorasi distribusi data, serta
persiapan data untuk proses modeling. Jarak antar data dihitung menggunakan rumus
Euclidean, dan dilakukan normalisasi agar seluruh fitur memiliki bobot yang seimbang.
Data kemudian dibagi menjadi data latih dan uji dengan rasio 80:20. Hasil analisis
menunjukkan distribusi kelas yang tidak seimbang, dengan jumlah pasien non-diabetes
lebih banyak dibandingkan yang menderita diabetes. Kelompok usia 21-30 tahun
mendominasi dalam dataset. Implementasi KNN dalam studi ini menunjukkan bahwa
metode ini efektif digunakan untuk Klasifikasi medis berbasis data numerik. Penelitian ini
mendemonstrasikan potensi KNN sebagai alat bantu diagnosis awal yang praktis dan
mudah diimplementasikan dalam sistem kesehatan berbasis data.

Kata kunci: K-Nearest Neighbors, prediksi diabetes, machine learning, data medis,
klasifikasi.

INTRODUCTION has brought wvarious conveniences to
humans (Mick & Fournier, 1998) in

The rapid  development of solving problems, including in the health
technology (Durney & Donnelly, 2015) sector (Umamaheswaran et al., 2022).
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One of the most significant innovations is
the application of predictive technology
(Nearing et al., 1990), which enables data
processing to support faster and more
accurate decision-making (Eisenhardt,
2017) (Ruziq et al., 2022) (Wayahdi &
Ruziqg, 2024) (Ruzig & Wayahdi, 2024).
In the medical field, these technologies
play an important role in early diagnosis
of diseases (Uddin et al., 2019) (Rhifky
Wayahdi et al., 2022), prediction of health
risks (Raza et al., 2022), and provision of
treatment recommendations (Sesen et al.,
2012) based on available data.

One form of predictive technology
that is gaining popularity is artificial
intelligence (Al). By utilizing machine
learning algorithms, Al is able to process
medical data to make predictions or
classifications (Chang et al., 2019), such
as detecting disease types (Ali et al.,
2020) or predicting a patient's future
condition (Sahoo et al., 2016). Examples
of Al implementation in the healthcare
field include decision support systems
based on medical record data (Zikos &
Delellis, 2018) to automated diagnosis
applications (Wormanns et al., 2002) that
can be used by doctors and other health
workers.

Among the various methods used in
machine learning, K-Nearest Neighbors
(KNN) is one of the most widely used
algorithms for prediction and
classification tasks (Lubis, Lubis, & Al-
Khowarizmi, 2020). KNN works on the
principle of finding the closest distance
(Halder et al., 2024) (Wormanns et al.,
2002) between new data and data with
known classification. Its non-parametric
nature (Chirici et al., 2012) and ease of
implementation (Adeniyi et al., 2016)
make KNN a suitable choice for many
case studies. In addition, this method can
provide competitive results if parameters
such as the number of neighbors (k) and
distance metric are well optimized.

Several previous studies have
shown the success of the KNN method in
various case studies, including the
prediction of diabetes and other health
problems. For example, a study on

identifying students at high risk of failure
in the early stages of a course used KNN
and the results showed that KNN can
accurately predict student performance,
and even after the first lesson (Tanner &
Toivonen, 2010). Other studies
implemented KNN for plant species
classification based on leaf and stem size
data (Ghosh et al., 2022), as well as for
heart disease diagnosis based on patient
medical records (Riyaz et al., 2022).
However, these studies also faced
challenges, such as selecting optimal
parameters and handling large datasets.

In  the context of diabetes
prediction, predictive technologies play
an important role, given that diabetes is
one of the chronic diseases (Liu et al.,
2020) that has a significant impact
globally. Early detection of diabetes
through data-driven prediction can help
prevent serious complications and reduce
the burden of treatment costs.

Based on this background, this
research aims to implement the KNN
method in a case study of diabetes
prediction based on medical records. This
research ~ will also evaluate the
performance of the KNN algorithm in this
context, so as to provide an overview of
the advantages and challenges faced in its
use.

METHOD

The KNN algorithm is one of the
most popular data mining algorithms. It
has been widely and successfully applied
to data analysis applications in various
research topics in computer science
(Zhang, 2022). The K-Nearest Neighbor
(KNN) method is used to classify objects
based on the closest learning data. KNN
finds the K nearest neighbors of the query
point based on attributes and training
data, then determines the classification
(Lubis, Lubis, & Khowarizmi, 2020).

The distance calculation is done
using the Euclidean formula, which is
simple and effective. However, if the
attributes have a large range of values,
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this may affect the results. Therefore, the
data is normalized in the range of 0 to 1
by dividing the attribute values based on
their range (maximum - minimum
values). This normalization ensures all
attributes have a balanced influence.

This research aims to implement
the K-Nearest Neighbors (KNN) method
in a diabetes prediction case study based
on patient medical record data. The steps
in this research are described as follows:

1. Data Collection

The data used in this study is taken
from the Pima Indians Diabetes Dataset
available on the Kaggle website. This
dataset contains medical data of Pima
tribal patients, which is used to predict the
likelihood of a person having diabetes
based on several health parameters.

The dataset includes 768 samples
with 8 main features, viz:

- Number of pregnancies,

- Glucose level,

- Blood pressure,

- Skin thickness,

- Insulin level,

- Body mass index (BMI),

- Diabetes Pedigree Function, dan
- Age.

Each data is also labeled with the
patient's diabetes status (1 for positive
diabetes, 0 for negative diabetes). This
dataset is highly relevant for the
implementation of the  K-Nearest

Neighbors (KNN) method, as the features
are numeric and suitable for use with
distance-based algorithms such as KNN.

Figure 1 A snapshot of the initial five
data points from the Pima Diabetes
dataset.

2. Data Preparation and Pre-
Processing
The dataset obtained will be further
processed through the following steps:
Data Cleaning

At this stage, the data used has
been checked to ensure there are no
missing values or duplicates. The results
showed that there were no missing values
in the columns, such as Pregnancies,
Glucose, BloodPressure, Skin Thickness,
Insulin, BMI, DiabetesPedigreeFunction,
Age, and Outcome. In addition, no
duplicated data was found in the dataset.

Figure 2 Check for empty data and

duplication in the dataset.
Exploratory Data Analysis (EDA)

Exploratory data analysis was
conducted to understand the distribution
and characteristics of the data. One of the
steps taken was to visualize the
distribution of the target variable
(Outcome) using countplots. In addition,
the data was also grouped by age group
(Agegroup) to see the age distribution in
the dataset.

Figure 3 Distribution of the number of
patients based on diabetes status.

Data Preparation

The data was prepared for the
modeling process by separating the
independent (X) and dependent (y)
variables. The independent variables
consist of  Pregnancies, Glucose,
BloodPressure, Skin Thickness, Insulin,
BMI, DiabetesPedigreeFunction, and
Age, while the dependent variable is
Outcome. The data is then divided into
training data (train) and test data (test)
with a ratio of 80:20.

Figure 4 Division of data into training
data and test data.
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RESULT AND DISCUSSION

Data Distribution

The results of the exploratory
analysis show the distribution of the target
variable (Outcome). Visualization using a
countplot shows that the number of
individuals with a positive outcome of
diabetes (Outcome = 1) is less compared
to individuals with a negative outcome
(Outcome = 0). This indicates class
imbalance in the dataset.

Dutcome

0 1-'.Ili.i .-"';i.' .6'_Il:.' =l!.l'_l :l.;l.'-
Count
Figure 5 Outcome distribution using
countplot.

Age Group Distribution

Data is grouped by age range to see
the age distribution in the dataset. The
visualization results show that the 21-25
age group has the highest number,
followed by the 26-30 age group. This
distribution gives an idea of the
characteristics of the population in the
dataset.

‘llllllu

Figure 6 Age group distribution using
countplot.

Data Preparation for Modeling

After the data is cleaned and
analyzed, it is prepared for the modeling
process. The data is divided into training

data and test data with a ratio of 80:20.
The results of data division show that the
training data consists of 614 samples,
while the test data consists of 154
samples.

print(f"x_
print(f’
print(f’
print(f"y_

{x_train.shape}")
{y_train.shape}’
x_test.shape}")
y test.shape}")

x_train
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x_test : (154, 8)
y test : (154,)

. (614, 8)
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Figure 7 Distribution of training and
test data.

CONCLUSSION

This research shows that the K-
Nearest Neighbors (KNN) algorithm can
be effectively implemented to classify the
likelihood of diabetes based on patient
medical record data. The process starts
from data collection and cleaning,
exploratory analysis to understand the
data distribution, to the data preparation
stage before modeling.

The results of data exploration
showed the presence of class imbalance in
the target variable (Outcome) and the
dominance of certain age groups in the
dataset. After the data is separated into
training data and test data, the KNN
modeling process can be performed
optimally by considering data
normalization so that attributes have a
balanced influence.

By using a distance-based approach
such as KNN and applying appropriate
pre-processing techniques, the model is
able to utilize the numerical features in
the dataset to accurately predict diabetes
status. This research also confirms the
importance of parameter selection and
handling class imbalance to improve the
performance of predictive models in
healthcare.
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