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Early management of diabetes risk and paying attention to the factors 

that cause someone to have the potential for diabetes are important to 

minimize cases of diabetes sufferers. Monitoring of Pre-diabetes 

patients is characterized by increasing certain parameters in the 

medical record data feature which is an important dynamic part of this 

study. Data mining techniques in diabetes disease prediction are used 

to determine a patient's risk of diabetes more quickly and accurately. 

This study uses the Knowledge Discovery in Database model process 

consisting of several stages such as Data Selection, Preprocessing, 

Transformation, Data Mining and Evaluation. The techniques that can 

be used to overcome these problems are Data Mining using the Navies 

Bayes algorithm, Support Vector Machine, K-Nearest Neighbor, 

Decision Tree, and Random Forest have various evaluation results 

with several input datasets used. 
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1. Introduction 

Diabetes Mellitus is a metabolic disease characterized by high blood sugar levels, due to impaired insulin 

production, insulin function, or both. This disease lasts throughout a person's life and is a chronic condition. 

The results of various epidemiological studies indicate that the incidence and prevalence of DM tend to increase 

in various countries, making Diabetes Mellitus a global health problem that is on the rise [1]. 

Diabetes is a metabolic disorder identified through hyperglycemia caused by the inability of the pancreas 

to secrete insulin, impaired insulin function. Chronic hyperglycemic conditions can cause prolonged damage 

and dysfunction of several organs such as the eyes, kidneys, heart, and blood vessels. Diabetes is known as 

diabetes, is a disease associated with increased blood sugar levels in the body, especially after eating. One of 

the characteristics of diabetes is increased blood sugar levels described above normal or hypertension (120 mg 

/ dl or 120 mg% or more). Many factors affect people suffering from diabetes, some of which are high blood 

pressure, excess sugar levels, weight, history of diabetes, age, number of pregnancies, thickness of skin folds, 

and the amount of insulin in the body [2]. 

Data mining is a language used to describe the process of finding information in a database. This process 

aims to extract important information from large amounts of data that have diverse patterns. Data Mining is a 

semi-automatic process that relies on statistical techniques, artificial intelligence, mathematics, and machine 

learning to extract and search for valuable knowledge information hidden in large data sets. Data mining 

activities are an integral part of the knowledge discovery process in databases, which involves several stages 

such as data filtering, pre-processing, transformation, data mining, and evaluation of results. KDD is also 

known as the knowledge discovery process in databases [3]. 
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Machine learning method is a method used to identify crucial relationships, patterns, and relationships in 

data sets through data analysis. There are a series of six main techniques that are often used in data mining 

practices, including prediction or forecasting, data description or visualization, classification, estimation, 

association, and clustering [3]. 

Some research data mining techniques related to the diagnosis of diabetes mellitus include Homogeneit 

y-Based Algorithm, Genetic Programming, Genetic Algorithm, MLP, ID3. Several other researchers have also 

conducted studies comparing methods to determine a better level of accuracy including Artificial Neural 

Network and Genetic Algorithm, Decision Tree and Incremental Learning, ID3, C4.5, Decision Tree, 

Multilayer Perceptron, J48 and Naïve Bayes Classifier, EM, KNN, K-Means, amalgam KNN and ANFIS 

Algorithm, Bayesian Network, Decision Tree, Naïve Bayes, MLP, Random Tree, REP Tree, RAD, Random 

Forest, Jr8, Modified J48 Classifier. These methods have different levels of accuracy based on the tools and 

data sets used [4]. 

There are several data reviews that are the author's references in preparing this proposal. Namely 

comparing KNN and SVM in stroke disease, based on the results of trials conducted using the Support Vector 

Machine (SVM) and Nearest Neighbors (KNN) algorithms in the Python programming language in Google 

Colab, it can be concluded that SVM provides the best results in terms of accuracy and performance for 

predicting stroke disease. The SVM algorithm achieves 100% accuracy, while KNN only reaches 97%, 

resulting in a difference of 3% lower than SVM. Therefore, it is recommended to use Support Vector Machine 

(SVM) as the best choice in this context, compared to KNN. the difference between this study and the journal 

source is that the journal discusses stroke disease and the author discusses diabetes [5]. 

The purpose of this study is to determine the accuracy of diabetes, the methods used in this study are K-

Nearest-Neighbor, Support Vector Machine, Naïve Bayes, Decision Tree, Random Forest. The benefits of this 

study are to determine the level of accuracy in each method used and compare each method, and find out the 

highest accuracy in the 5 methods [6]. 

 

2. Research Methology 

This study applies a phenomenological method whose purpose is to provide an in depth or 

descriptive picture of life experiences. This approach allows research to understand and reveal life 

experiences from the perspective of individuals who are the subjects of research. In the phenomenological 

approach, the author tries to explore the meaning of an event and its relationship to individuals who are 

in a particular context. In this study, researchers recognize the experiences experienced by diabetes 

mellitus patients when undergoing wound care due to diabetes [7]. 

 
Figure 1. Data Science Process 

Figure 1 shows the proposed research flow which consists of several modules, namely Data Collection, 

Preprocessing, and Evaluation. 

2.1 Data Collection 

The data collection stage is the stage where data is obtained from various methods, such as surveys, 

interviews, data mining, etc. This data can be in the form of numbers, text, images, symbols [8]. The data 

obtained will later be collected into a dataset which will later be processed for the data pre-processing stage. 
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In this study, we will use a diabetes dataset obtained from the Kaggle diabetes dataset website. The 

attributes in it are attributes used in the process that is usually carried out by laboratories to detect diabetes 

patients or not. In this dataset there are 768 records (patients)[9]. 

2.2 Preprocessing 

a. Data Cleaning 

Data Cleaning is the process of preparing data for analysis by removing or modifying data that 

is incorrect, incomplete, irrelevant, duplicated, or incorrectly formatted. This data is usually not needed 

or helpful in analyzing the data because it can hinder the process or provide inaccurate results and 

checking for missing values. This stage ensures that there is no empty data in the dataset [10]. 

b. Data Selection 

. Data Selection The data selection stage is the stage that sorts the data that will be used in the 

data mining process, then the selected data will be made separate from the operational database [7]. 

c. Data Transformation 

Data transformation is the process of transforming or changing the form of data that has an 

unclear intensity into a form of data that is ready or valid to be processed in the next step (data mining). 

The use of transformation methods to reduce the number of effective variables under consideration or 

find invariant representations for data, and project data into spaces in which a solution is easier to find 

[11]. 

2.3 Evaluation 

a. Split Data 

This method breaks the data into K parts, where each part has a balanced amount of data, the 

data is divided into 2 parts where the first data is stored as testing data for validation and one part is used 

for training data. One K data used as testing data is replaced with another part and the same thing is done 

until all parts of the data have been treated as testing data [12]. The author will divide the data into training 

data and testing data with various ratios to find the best performance in the model. After that the data will 

enter the implementation stage [13]. 

Data division between data X and data y where data X is the feature column and data y is the 

target column. After dividing data X and y, then dividing the train data and test data on data X using rapid 

miner, namely split data [14]. The data division size is 70% for train data and 30% for test data [15]. 

b. Model 

In this sub-section, the models built are K-Nearest-Neighbor, Support Vector Machine, Naïve 

Bayes, Decision Tree, Random Forest. For testing some of these models using rapid miner. Which is 

divided into Hold Out and 10 Fold Cross Validation. 

c. Accuracy 

Accuracy is the comparison value of the correct prediction with the entire data. After the results 

of the mode evaluation are obtained, an analysis of the results is carried out on the accuracy value of each 

combination of methods [12].  

 

3. Results and Discussion 

In this section, the results will be provided according to the stages carried out. Figure 2 shows the diabetes 

dataset and database dataset contents (Figure 2 and Figure 3) on the Kaggle website 

https://www.kaggle.com/datasets/mathchi/diabetes-data-set 
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3.1 Data Collection 

 
Figure 2. Diabetes Dataset 

 

Figure 3. Diabetes Dataset Contents 

In the diabetes dataset there are 768 entries and it has 9 indicators, namely: (1) Pregnancy (2) Glucose (3) 

Blood pressure (4) Skin thickness (5) Insulin (6) BMI (7) Diabertes Pedigfree Function (8) Age and (9) 

Results. 

 



25 
 

 

 

 

 

3.2 Preprocessing 

Data cleaning 

At this stage includes the data cleaning process. Only deleting some attributes (columns) that 

are not used in this study. The attributes that are not used in this study are Pregnancies and Skin Thickness. 

But in this study the data used is complete and there are no missing values [7]. 

 

Data Selection 

Determine the attributes to be used in this study. The attribute used as a label in this study is 

Outcome. 

3.3 Evaluation 

Two methods, namely hold out and 10 Fold Cross Validation have been used. 

a. Hold Out 

1. Support Vector Machine 

    Figure 4. SVM design using rapidminer 

 

Figure 5. SVM accuracy 

  In Figure 4 and Figure 5, testing was carried out on rapid miner using the support vector machine 

model using split data with a ratio of 70% and 30% and obtaining an accuracy of 74.35%. 

2. K-Nearest-Neighbor 

 
Figure 6. KNN design using rapidminer 
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Figure 7. KNN accuracy 

In Figure 6 and Figure 7, the K-Nearest-Neighbor method is used, which splits the data using a 

ratio of 70% and 30% and has an accuracy of 73.04%.  

 

3. Naïve Bayes 

 
Figure 8. Naïve Bayes design using Rapid Miner 

 
Figure 9. Accuracy of Naïve Bayes 

In Figure 8 and Figure 9, testing was carried out in rapid miner using the Naive Bayes model 

using split data with a ratio of 70% and 30% and obtained an accuracy of 71.30%. 

4. Decission Tree 

 
Figure 10. Decision Tree Design using Rapidminer 

 
Figure 11. Decision Tree Accuracy 

In Figure 10 and Figure 11 to find the accuracy of the decision tree model using rapid miner 

which splits the data using a ratio of 70% and 30%. Where 70% as training data and 30% as testing 

data and the accuracy obtained is 65.65%. 
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5. Random Forest 

 
Figure 12. Random Forest design using Rapid Miner 

 
Figure 13. Random Forest Accuracy 

Pada Gambar 12 dan Gambar 13 untuk mencari akurasi pada model random forest menggunakan 

In Figure 12 and Figure 13 to find the accuracy of the random forest model using rapid miner which splits 

the data using a ratio of 70% and 30%. Where 70% is training data and 30% is testing data and the 

accuracy obtained is 72.17%. 

 

b.  10 Fold Cross Validation 

 

Figure 14. Cross Validation display 

 

Figure 14 illustrates the design of the cross-validation evaluation, which was conducted using five 

different algorithms to assess model performance 
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1. Supoort Vectore Machine 

 

Figure 15. SVM Design View 

 

Figure 16. Accuracy in SVM 

 

Figure 17. Performance Vector on SVM 

From Figure 15, the design of the Support Vector Machine is known and after running the Rapid 

Miner application, the accuracy results will be obtained as in Figure 16 and Figure 17, which obtained an 

accuracy of 76.56%. 

2. K-Nearest-Neighbor 

 

Figure 18. KNN design in Rapid Miner Cross Validation 

 

Figure 19. Accuracy in KNN 
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Figure 20. Precission in KNN 

 

Figure 21. Recall in KNN 

 

Figure 22. Grafik AUC (Opmistic) 

 

Figure 23. Grafik AUC 
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Figure 24. Grafic AUC (Pessimistic) 

 

Figure 25. Performance Vector display in KNN 

From Figure 18, the design of K-Nearest Neighbor is known and after running the Rapid Miner 

application, the accuracy results will be obtained as in Figure 19 which obtained an accuracy of 72.00%, 

Figure 20 obtained a Precision of 82.60%, Figure 21 obtained a Recall of 82.60%, Figure 22 obtained an 

AUC (Optimistic) of 0.751, Figure 23 obtained an AUC of 0.723 and Figure 24 obtained an AUC 

(Pessimistic) of 0.720 and Figure 25 Overall Performance. 

3. Naive Bayes 

 

Figure 26. Naive Bayes Design View in rapid Miner 
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Figure 27. Accuracy Level of Naive Bayes 

 

Figure 28. Performance Vector Naive Bayes 

From Figure 26, the design of Naive Bayes is known and after running the Rapid Miner 

application, the accuracy results will be obtained as in Figure 27, which obtained an accuracy of 75.14%. 

Figure 28 displays the performance vector Naïve Bayes. 

4. Decission Tree 

 

Figure 29. Design Decision tree using Cross validation in Rapid Miner 

 

Figure 30. Accuracy in Decision Tree 

 

Figure 31. Performance Vector in Decision Tree 

From Figure 29, the design of the Decision Tree is known and after running the Rapid Miner 

application, the accuracy results will be obtained as in Figure 30 which obtained an accuracy of 71.09%. 

Figure 31 displays the Performance Vector in Decission Tree. 
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5. Random Forest 

 

Figure 32. Random Forest Design 

 

Figure 33. Random Forest Accuracy Level 

 

Figure 34. Performance Vector display in Random Forest 

From Figure 32, the design of Random Forest is known and after running the Rapid Miner 

application, the accuracy results will be obtained as in Figure 33 which obtained an accuracy of 74.08%. 

Figure 34 displays the Performance Vector display in Random Forest. 

 

 
Figure 35. Comparison of the 5 Models using Tableau 

 

Model Hold Out 10 Fold Crosss Validation 

SVM 75,97 76,56 

KNN 73,04 72 

Naive Bayes 71,3 75,14 

Decission Tree 65,65 71,09 

Random Forest 72,17 74,08 

Figure 36. Comparison of the 5 Accuracy 
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Figure 35 is a comparison graph of Hold Out and Cross Validation comparing 5 models and from 

Figure 36. It is known that from Hold Out and Cross Validation, the highest accuracy is SVM. 

3.4 Model Deployment 

Diabetes Disease Prediction Results Using SVM Algorithm in Google Colab

 
Figure 37. Testing SVM in Google Colab 

 

 
Figure 38. Continued SVM Testing in Google Colab 

 

 
Figure 39. SVM accuracy in Google Colab 
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Figure 40. Not Affected by Diabetes and There is a Prediction if Affected by Diabetes 

 

 
Figure 41. Having Diabetes, Percentage of Having Diabetes, and Prediction of Recovery 

 

Figure 37 and Figure 38 Explain the steps in predicting diabetes and in Figure 39 the accuracy of the svm 

obtained is 75.97%. Figure 40 when inputting data obtained the prediction results of diabetes of 3.90% and it 

can be concluded that it cannot be affected by diabetes. In Figure 41 the prediction of diabetes is 50.81%, and 

it can be concluded that it is affected by diabetes, and the predicted recovery is 49.19%. 
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4. Conclusion 

Based on the results of research conducted by the author, the following conclusions can be drawn:Diabetes is 

known as diabetes, is a disease associated with increased blood sugar levels in the body, especially after eating. 

One of the characteristics of diabetes is increased blood sugar levels described above normal or hypertension (120 

mg / dl or 120 mg% or more).There are many factors that influence people to suffer from diabetes, some of which 

are high blood pressure, excess sugar levels, body weight, family history of diabetes, age, number of pregnancies, 

thickness of skin folds, and the amount of insulin in the body. There are 5 models tested with testing data, namely 

K-nearest Neighbor, Support Vector Machine, Naïve Bayes, Decision Tree, and Random Forest. Of the 5 models, 

the highest accuracy is in Support Vector Machine with an accuracy of 74.35% in hold out and in cross validation 

of 76.56%.In further research, the author suggests adding a dataset with larger attributes. A larger dataset will 

make the model creation process easier. 
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