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Abstract 
Diabetes doesn't just cause premature death worldwide. This disease is also a major cause of blindness, 

heart disease, and kidney failure. The International Diabetes Federation (IDF) organization estimates 

that at least 463 million people aged 20-79 years in the world have diabetes in 2019, or the equivalent of 

a prevalence rate of 9.3% of the total population at the same age. The research objective is to optimize 

the k parameter in the k-NN algorithm for python-based diabetes classification. This research was 

conducted using the experimental method. This experimental method was carried out by researchers by 

changing the k parameter with a value of 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 

39, 41, 43, 45, 47, and 49  and getting the research results for optimizing the value of k = 11 having the 

highest accuracy of 0.9617. 
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1. Introduction 
Diabetes not only causes premature deaths 

throughout the world. This disease is also a major 

cause of blindness, heart disease and kidney 

failure. The International Diabetes Federation 

(IDF) organization estimates that at least 463 

million people aged 20-79 years in the world 

suffered from diabetes in 2019, or the equivalent 

of a prevalence rate of 9.3% of the total 

population of the same age. Based on gender, IDF 

estimates that the prevalence of diabetes in 2019 

is 9% in women and 9.65% in men. The 

prevalence of diabetes is estimated to increase as 

the population increases to 19.9% or 111.2 

million people aged 65-79 years. The figure is 

predicted to increase to reach 578 million in 2030 

and 700 million in 2045. 
The research produced the best K in the K=13 

experiment with an accuracy of 75.14%. K=13 is 

the most optimal k value among KNN 

classification experiments using values K=1 to 

K=49 using rapid miner [1]. This research 

presents two classification methods, namely the 

Backpropagation method and Learning Vector 

Quantization for the problem of classifying 

diabetes mellitus. The conclusion was that in the 

classification of diabetes mellitus the 

Backprogation method provides better 

performance than LVQ [2]. By using a 60/40 data 

split, the Naïve Bayes algorithm produces an 

accuracy of 0.7608. Meanwhile, the results of 

Naïve Bayes which were boosted using the 

Adaboost algorithm were 0.7694 using Python 

[3]. The C4.5 algorithm is included in the 

classification algorithm which produces decision 

trees and can be processed with discrete and 

numerical data, besides that the C4.5 algorithm 

can produce a way that is easy to interpret in 

research. The accuracy of the C4.5 algorithm is 

74.08% using Python and Rapid. miner[4]. 
To optimize the k parameters in the k-NN 

algorithm for diabetes classification, the 

researchers here used a dataset sourced from 

www.kaggle.com which amounted to 100,000 

data and carried out tests using k parameters with 

values of 3, 5, 7, 9, and 11 using the application 

python and get research results for optimizing the 

value k=11 which has the highest accuracy of 

0.9617. 
 

2. Literature review 

 
2.1. Studi Overview 

 

 The research produced the best K in the 

K=13 experiment with an accuracy of 

75.14%. K=13 is the most optimal k value 

among KNN classification experiments 

using values K=1 to K=49 using rapid 

miner [1].  

 This research presents two classification 



methods, namely the Backpropagation 

method and Learning Vector Quantization 

for the problem of classifying diabetes 

mellitus. The conclusion was that in the 

classification of diabetes mellitus the 

Backprogation method provides better 

performance than LVQ [2]. 

 By using a 60/40 data split, the Naïve 

Bayes algorithm produces an accuracy of 

0.7608. Meanwhile, the results of Naïve 

Bayes which were boosted using the 

Adaboost algorithm were 0.7694 using 

Python. [3].  

 The C4.5 algorithm is included in the 

classification algorithm which produces 

decision trees and can be processed with 

discrete and numerical data, besides that the 

C4.5 algorithm can produce a way that is 

easy to interpret in research. The accuracy 

of the C4.5 algorithm is 74.08% using 

Python and Rapid miners [4]. 

 
2.2. K-Nearest Neighbor (k-NN) 

The KNN algorithm calculation uses the 

distance between all training data and 

testing data, and then the closest data or data 

that has the most similarities will be taken 

for classification. The KNN algorithm 

calculation uses the distance between all 

training data and testing data, and then the 

closest data or data that has the most 

similarities will be taken for classification 

[6]. 

 

2.3 Python 

 Python is a programming language that 

allows you to work faster and integrate 

your systems more effectively. 

How to Install Python: 

  Open the www.python.org website page 

in the browser. 

  Then select the download menu > 

windows 

 Then select the available Python version 

then download the “Windows Python 

Installer” file. 

 Then wait until the download process is 

complete. 

 Then install the python file that has been 

successfully downloaded. 

 Then during the installation process, 

make sure to check the "add python ... to path 

...." to be operated via command prompt. 

  Then wait until the installation process 

is complete. 

 

2.4. Jupyter Notebook 

Jupyter Notebook is a native web application 

for creating and sharing computational 

documents. It offers a simple, efficient, and 

document-centric experience. 

How to Install Jupiter Notebook: 

 Click the start button then open the command 

prompt 

 Then type “pip install notebook” in the 

command prompt then press enter. 

 Then wait until the installation process is 

complete. 

 

2.5. NumPy 

NumPy is a basic package for scientific 

computing in Python. It is a Python library that 

provides multidimensional array objects, various 

derived objects (such as arrays and masked 

matrices), and various routines for fast operations 

on arrays, including mathematics, logic, shape 

manipulation, sorting, selection, I/O, Fourier 

transforms discrete, basic linear algebra, basic 

statistical operations, random simulation, and 

more. 

How to Install Numpy: 

 Click the start button then open the command 

prompt 

 Then type “pip install numpy” in the 

command prompt then press enter. 

 Then wait until the installation process is 

complete. 

Pandas is a fast, powerful, flexible, and easy-

to-use open source data analysis and 

manipulation tool, built on the Python 

programming language. 

How to Install Pandas: 

 Click the start button then open the command 

prompt 

 Then type “pip install pandas” in the 

command prompt then press enter. 

 Then wait until the installation process is 

complete. 

 

2.6. Scikit-learn 

Scikit-learn is an open source machine 

learning library that supports supervised and 

unsupervised learning. It also provides 

various tools for model fitting, data 

preprocessing, model selection, model 

evaluation, and many other utilities. 

 Simple and efficient tool for predictive data 

analysis. 

 It is accessible to everyone, and can be reused 

in various contexts. 

 Built on top of NumPy, SciPy, and matplotlib. 



 Open Source, can be used commercially - 

BSD license. 

 How to Install Matplotlib on Windows: 

 Click the start button then open the command 

prompt 

 Then type “pip install scikit-learn” in the 

command prompt then press enter. 

 Then wait until the installation process is 

complete. 

3. Research methods 
The purpose of this research is to optimize the k 

parameter in the k-Nearest Neighbor algorithm 

for Python-based diabetes classification to make 

it more accurate. To find out, we must test the k 

parameter in the k-Nearest Neighbor algorithm. 

This is done so that we can find out the level of 

accuracy of each k parameter. 

This research was conducted using experimental 

methods. This experimental method was carried 

out by researchers by testing the parameter k 

with values 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 

25, 27, 29, 31, 33, 35, 37, 39, 41 , 43, 45, 47, and 

49 according to the needs of the problems faced 

in the research. By manipulating these 

conditions, the results of this research will 

produce optimization of parameter k with a 

higher level of accuracy than previous research. 

The data in the study amounted to 100,000 data 

and the data came from a website with the 

address www.kaggle.com which contains a 

collection of medical and demographic data from 

patients, along with their diabetes status (positive 

or negative). The data includes features such as 

age, gender, body mass index (BMI), 

hypertension, heart disease, smoking history, 

HbA1c levels, and blood glucose levels. 

 

The following is information regarding the 

dataset used: 

 

Dataset Name: 

diabetes. 

 

About Datasets: 

The file contains the patient's medical and 

demographic data along with their diabetes 

status, both positive and negative. 

 

Dataset Contents: 

• gender: Gender refers to an individual's 

biological sex, which can impact their 

susceptibility to diabetes. 

• age: Age is an important factor because 

diabetes is more often diagnosed in older adults. 

• hypertension: Hypertension is a medical 

condition in which the blood pressure in the 

arteries is constantly elevated. 

• heart_disease: Heart disease is another medical 

condition associated with an increased risk of 

diabetes. 

• smoking_history: A history of smoking is also 

considered a risk factor for diabetes and may 

worsen related complications. 

• bmi: BMI (Body Mass Index) is a measure of 

body fat based on weight and height. Higher 

BMI values are associated with higher risk. 

• hbA1c_level: a measure of a person's average 

blood sugar levels over the last 2-3 months. 

• blood_glucose_level : Blood glucose level 

refers to the amount of glucose in the 

bloodstream at a given time. 

• diabetes: predicted target variable, with a value 

of 1 indicating the presence of diabetes and 0 

indicating the absence of diabetes. 

 

The system proposed in this research is divided 

into two stages, namely the training and testing 

stages. In the training stage it is used to create the 

best classification model that can be used to 

optimize the k parameters in the k-NN algorithm, 

while in the testing stage it is used to classify 

whether you have diabetes or not. 

In building a model, there are 3 main stages, 

namely data understanding, data preparation, 

modeling. Each stage can be seen in the following 

image 3.1: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. Development of research models 

Data Preparation: 

- Classify several data attributes 

- Checking and Eliminating Missing 

Values 

- - Separating dependent and independent 

variables 

Data Understanding: 

- Enter and display data 

- View info about data 

Modeling Data: 

- Split train and test data 

- Change the data scale 

- Enter parameter k 

- Entering train data 

- Determine the predicted results of the 

test 

- Determine the probability of prediction 

results 

- Get the confusion matrix value 

- Get accuracy values 

Training Documets 



 

4. Results and Discussion 
 

Test results for the parameter k with values 3, 5, 

7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 

35, 37, 39, 41 , 43, 45, 47, and 49 get the 

confusion matrix value and presented in Table 

4.1 as follows 
 

 

      Table 4.1. Confusion Matrix Value 

 

        Nilai 
Parameter 

K 

Confusion Matrix 

TP FN FP TN 

3 18040 211 626 1123 

5 18105 146 678 1071 

7 18170 109 681 1068 

9 18162 89 696 1053 

11 18181 70 696 1053 

13 18192 59 711 1038 

15 18192 59 721 1028 

17 18191 60 730 1019 

19 18201 50 741 1008 

21 18204 47 747 1002 

23 18211 40 746 1003 

25 18216 35 749 1000 

27 18218 33 748 1001 

29 18219 32 751 998 

31 18228 23 760 989 

33 18227 24 762 987 

35 18230 21 767 982 

37 18229 22 771 978 

39 18233 18 772 977 

41 18232 19 773 976 

43 18231 20 774 975 

45 18233 18 779 970 

47 18231 20 782 967 

49 18232 19 784 965 

 

 
Test results for the parameter k with values 3, 5, 

7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 

35, 37, 39, 41 , 43, 45, 47, and 49 get the 

accuracy value and presented in Table 4.2 as 

follows: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Table 4.2. Accuracy Value 

 

Parameter 
Value K  Accuracy 

3 0.95815 

5 0.9588 

7 0.9605 

9 0.96075 

11 0.9617 

13 0.9615 

15 0.961 

17 0.9605 

19 0.96045 

21 0.9603 

23 0.9607 

25 0.9608 

27 0.96095 

29 0.96085 

31 0.96085 

33 0.9607 

35 0.9606 

37 0.96035 

39 0.9605 

41 0.9604 

43 0.9603 

45 0.96015 

47 0.9599 

49 0.95985 

 
From the table above, the research results show 

that the optimization parameters K=3, 5, 7, 9, 11, 

13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 

39, 41 , 43, 45, 47, and 49 and getting the 

research results for optimizing the value of k = 

11 having the highest accuracy of 0.9617. 
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5. Conclusions and recommendations 
Conclusions for this research include: 

The highest parameter optimization is produced 

by the highest k value from the values 

k=3,5,7,9,11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 

31, 33, 35, 37, 39 , 41, 43, 45, 47, and 49 which is 

0.9617 

 

Suggestions for this research include: 

For now the research only focuses on optimizing 

the k parameters in the k-NN algorithm, then it is 

possible to optimize using a different algorithm. 
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