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Cardiovascular (heart) disease is a leading cause of high global 
mortality rates. This is often exacerbated by low public 
awareness and limited access to cardiac screening facilities. To 
address these challenges, this study aims to apply the K-
Nearest Neighbors (KNN) algorithm to classify heart disease 
and evaluate the resulting accuracy. The KNN algorithm was 
selected for its efficiency and ease of use in classifying large 
datasets; it works by measuring the distance between objects 
using the Euclidean distance formula. This classification model 
was built using RapidMiner 9.10 software. The data used was 
sourced from the Cleveland UCI Machine Learning Repository 
database available via Kaggle, consisting of a total of 303 
patient records and characterized by 14 features used for 
prediction. The target variable (heart disease) was set as the 
classification label. Test results using cross-validation 
demonstrated that the KNN implementation is effective for 
predicting heart disease. This model achieved an accuracy of 
64.03% with the parameter setting K=5. Further analysis of the 
confusion matrix identified 124 true-positive patients, with a 
maximum precision of 64.58%. Overall, these accuracy results 
confirm the potential and capability of the KNN method in 
classifying diagnostic data for heart disease patients. 
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INTRODUCTION 

 Cardiovascular (heart) disease is one of the leading causes of high mortality rates, 
alongside other serious conditions such as stroke, various types of cancer, and AIDS. Public 
awareness of the importance of heart health is relatively low. Limitations in medical 
services—such as a shortage of cardiologists and restrictive doctor schedules—often 
discourage people from getting their hearts checked. Medically speaking, heart disease is 
generally triggered by narrowing of the coronary arteries caused by atherosclerosis, spasm, or 
a combination of both conditions(Nugroho, 2021). Medically speaking, heart disease is 
generally caused by narrowing of the coronary arteries due to atherosclerosis, spasm, or a 
combination of both conditions(Nursahid et al., 2025). 

 Given these diagnostic challenges, an efficient method is needed. Data mining is 
defined as a series of steps aimed at exploring knowledge or information previously hidden 
within large volumes of data(Gautama & Arijanto, 2024). This discovery of new knowledge is 
achieved through the extraction and selection of data attributes that are relevant and 
influential to predictive capabilities. This process utilizes various techniques, including 
statistics, artificial intelligence (AI), and machine learning.(Khodijah et al., 2024) 
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 The field of data mining offers a variety of algorithms that play a crucial role in data 
analysis and the extraction of new, useful knowledge(Permatasari et al., 2024). One of the 
most widely used and popular algorithms among researchers is the K-Nearest Neighbors 
(KNN) algorithm. KNN is known for its simplicity yet effectiveness with large datasets; its 
function is to classify new data based on proximity to the nearest objects (neighbors)(Alici 
Davutoglu, 2023). Determining the number of nearest neighbors (K) significantly influences 
classification decisions in the KNN method. Since it falls under supervised learning, the 
dataset used must include a target variable (label)(Siregar & Wijayanti, 2025). In the context 
of this research, the value of K is calculated using the Euclidean Distance formula(Putra & 
Supriyanto, 2023). Therefore, this study focuses primarily on applying the KNN method to 
classify heart disease while evaluating the level of accuracy that can be achieved by this 
method. 
 
METHOD 

 Data mining is a procedure for extracting and identifying valuable information by 
applying disciplines such as mathematics, statistics, artificial intelligence, and machine 
learning. In short, data mining is the activity of discovering hidden patterns in a dataset. 
Based on its primary functions, data mining is divided into several categories: description, 
estimation, prediction, classification, clustering, and association(Gautama & Arijanto, 2024). 
The data mining process generally involves three essential stages. The crucial initial step is 
data selection, cleaning, and preprocessing. This stage is carried out based on specific 
guidelines and expertise from the relevant domain, encompassing the capture and integration 
of data (both internal and external) to create a comprehensive picture of the organization. 
Once the data is integrated, data mining algorithms are then applied to explore the dataset, 
facilitating the identification of valuable information. However, this data processing often 
requires a significant amount of time(Rahmadini et al., 2023). 

 Machine learning is defined as a collection of algorithms used to optimize the 
performance of a system or computer based on sample data. The primary strength of machine 
learning lies in its ability to modify and adjust decision-making to adapt to changing 
conditions(S. C. Dewi et al., 2024). The main advantage of machine learning is its flexibility 
in processing and adapting data to incoming changes. In the context of applications, machine 
learning has several key uses(Islam et al., 2023): 

a. Classification is a technique aimed at predicting values or determining the class of each 
individual within a population(Tampubolon, 2023). 

b. Similarity matching is a procedure used in machine learning to identify the degree of 
similarity among individuals based on available data(Low et al., 2023). 

c. Clustering is a machine learning method that divides data into several groups based on 
specific criteria or characteristics(Wadhwa, 2021). 

 K-Nearest Neighbor (K-NN) is an algorithm used to classify a dataset based on the 
principle of learning from previously classified data. This algorithm falls under supervised 
learning, in which a new instance (query) is classified into a category based on the majority of 
the closest distances to existing data points(Adi & Wintarti, 2022). The KNN process 
involves finding a set of K objects in the training data that have the highest similarity or are 
closest in distance to the object being tested (new data). To carry out this process effectively, 
the classification system must be capable of efficiently retrieving information(Nainggolan et 
al., 2025). In the KNN method, geometric distance formulas are used to calculate proximity 
values. One commonly used formula is the Euclidean distance formula, which is known for its 
simplicity and its ability to produce high classification accuracy(Hakim et al., 2025): 
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Figure 1. Euclidean Distance Formula 
 Classification is a data mining method used to group data into predefined categories or 

classes based on patterns and attributes found in the dataset(Rahmadan & Shudiq, 2024). This 
technique is becoming increasingly popular because it can process a broader range of data 
compared to regression methods(Nasien et al., 2024). The main objective of classification is 
to predict the category (class or label) of unidentified data based on information and patterns 
obtained from previously known training data(Homaidi & Fatah, 2024). 

The data collection process for this study utilized publicly available heart health data 
on the kaggle.com platform. The dataset can be accessed via the link 
https://www.kaggle.com/code/dirgahalimsusilo/klasifikasi-penyakit-jantung. The dataset used 
consists of raw data sourced from the Cleveland database in the UCI Machine Learning 
Repository. A total of 303 patient records were used in this dataset. Each record is 
characterized by 14 attributes or features that play a key role in predicting the patients’ 
condition—whether or not they have heart disease. Details of the dataset and a description of 
each attribute are presented in Table 1(Andiani et al., 2020). 

Table 1. Dataset 

No. 
age sex chol cp tresbps fbs rest

ejg 
thal
ach 

exa
ng 

old
pea
k 

slop
e 

ca thal target 

1 63 1 233 3 145 1 0 150 0 23 0 0 1 1 
2 37 1 250 2 130 0 1 187 0 35 0 0 2 1 
3 41 0 204 1 130 0 0 172 0 14 2 0 2 1 
4 56 1 236 1 120 0 1 178 0 8 2 0 2 1 
5 57 0 354 0 120 0 1 163 1 6 2 0 2 1 
6 57 1 192 0 140 0 1 148 0 4 1 0 1 1 
7 56 0 294 1 140 0 0 153 0 13 1 0 2 1 
8 44 1 263 1 120 0 1 173 0 0 2 0 3 1 
9 52 1 199 2 172 1 1 162 0 5 2 0 3 1 

10 57 1 168 2 150 0 1 174 0 16 2 0 2 1 
11 54 1 239 0 140 0 1 160 0 12 2 0 2 1 
12 48 0 275 2 130 0 1 139 0 2 2 0 2 1 
13 49 1 266 1 130 0 1 171 0 6 2 0 2 1 
14 64 1 211 3 110 0 0 144 1 18 1 0 2 1 
15 58 0 283 3 150 1 0 162 0 1 2 0 2 1 

290 55 0 205 0 128 0 2 130 1 2 1 1 3 0 
291 61 1 203 0 148 0 1 161 0 0 2 1 3 0 
292 58 1 318 0 114 0 2 140 0 44 0 3 1 0 
293 58 0 225 0 170 1 0 146 1 28 1 2 1 0 
294 67 1 212 2 152 0 0 150 0 8 1 0 3 0 
295 44 1 169 0 120 0 1 144 1 28 0 0 1 0 
296 63 1 187 0 140 0 0 144 1 4 2 2 3 0 
297 63 0 197 0 124 0 1 136 1 0 1 0 2 0 
298 59 1 176 0 164 1 0 90 0 1 1 2 1 0 
299 57 0 241 0 140 0 1 123 1 2 1 0 3 0 
300 45 1 264 3 110 0 1 132 0 12 1 0 3 0 
301 68 1 193 0 144 1 1 141 0 34 1 2 3 0 
302 57 1 131 0 130 0 1 115 1 12 1 1 3 0 
303 57 0 236 1 130 0 0 174 0 0 1 1 2 0 

Description: 
 Age  : patient's age. 
 Sex  : gender (1 = male, 0 = female) 
 Chol : serum cholesterol. 
 Cp : chest pain (0 = chest pain reducing blood supply to the heart, 1 = chest pain 

not related to the heart, 2 = esophageal spasm (not related to the heart), 3 = 
chest pain showing no signs of disease) 

 Restecg : resting electrocardiogram results (0 = normal, 1 = mild to severe issues) 
 Fbs  : fasting blood sugar (1 = if FBS is greater than 120 mg/dL, 0 = if not) 
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 Trestbps : blood pressure (blood pressure above 130–140 falls into the concerning 
category) 

 Slope        : slope of the peak exercise ST segment (0 = upsloping, 1 = flatsloping, 2 = 
downsloping) 

 Exang  : patient’s condition during physical activity or exercise (0 = no pain, 1 = 
causes pain) 

 Oldpeak : relative exercise-induced ST depression 
 Ca  : number of major blood vessels 
 Thalach : patient’s maximum heart rate 
 Thal : thallium stress test 

 Target : presence or absence of disease (1 = yes, 0 = no) 
This research focuses on designing a machine learning model to classify patients’ 
cardiovascular (heart) disease history. K-Nearest Neighbors (KNN) was selected as the 
classification method and implemented using RapidMiner version 9.10. This study is 
supported by a dataset obtained from the Kaggle platform, originally sourced from the 
Cleveland database at the UCI Machine Learning Repository. The dataset contains data on 
303 patients and includes 14 attributes/features used as classification parameters, with the 
“cardiov” (heart disease) label serving as the indicator variable for the presence of heart 
disease. 
 
RESULTS AND ANALYSIS 

 This research focuses on designing a machine learning model to classify patients’ 
cardiovascular (heart) disease history. The K-Nearest Neighbors (KNN) method was selected 
for classification and implemented using RapidMiner version 9.10. This study is supported by 
a dataset obtained from the Kaggle platform, originally sourced from the Cleveland database 
at the UCI Machine Learning Repository. The dataset contains data on 303 patients and 
includes 14 attributes/features used as classification parameters, with the “cardiov” (heart 
disease) label serving as the indicator variable for the presence of heart disease. 

Figure 2.Data Transformation in RapidMiner 
This data transformation is a crucial step for initializing the values in the dataset and 

ensuring that the data types meet the requirements of the K-Nearest Neighbors (KNN) 
method. Through this process, one of the criteria or attributes must also be designated as the 
label variable (dependent variable)(Afdal & Elita, 2022). In the dataset used in this study, the 
target variable was designated to serve as the classification label.  
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Figure 2. Model method K-Nearest Neighbor (KNN) 
 

The data mining process in this study was implemented using the RapidMiner 
application with the K-Nearest Neighbors (KNN) algorithm. The designed process involves a 
series of operators, as illustrated in Figure 3. The initial stage begins with the “Read CSV” 
operator, which reads and imports the dataset stored in CSV format into the process flow. 
Next, to evaluate the model’s objectivity and performance, the “Cross Validation” operator is 
used(Arif, 2024). 

Cross-validation is an essential statistical technique for testing the performance of the 
method used. In practice, this process divides the dataset into two main subsets: training data 
and testing data(S. P. Dewi et al., 2022). The testing dataset subset also includes the 
performance operator. This operator plays a crucial role in evaluating the model’s 
performance. The performance operator provides a complete list of performance metrics (such 
as accuracy, precision, and others) for the model being tested. 

 
Figure 2. Proces K-Nearest Neighbor (KNN) 

 
Based on the results presented, the implementation of the K-Nearest Neighbor (KNN) 

method with a parameter setting of k = 5 showed a model accuracy of 64.03%. Further 
analysis of the confusion matrix shows that 124 patients were predicted to have heart disease 
and tested positive (true positives). Conversely, 68 patients were predicted to have heart 
disease but tested negative (false positives). Meanwhile, there were 70 patients who were 
predicted not to have heart disease, and the results were negative (true negatives). From the 
matrix evaluation, the highest precision value achieved was 64.58%. The recall metric showed 
a result of 75.15% for patients with heart disease and 50.72% for patients without heart 
disease. 
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CONCLUSIONS 
The application of the K-Nearest Neighbor (KNN) algorithm for classifying heart 

disease in the Cleveland dataset from the UCI Machine Learning Repository using 
RapidMiner version 9.10 has been successfully implemented, thereby fulfilling the research 
objective. Test results show that the KNN method is effective for predicting heart disease, 
with an accuracy rate of 64.03% at a K value of 5. This accuracy indicates that the KNN 
method is capable of classifying patient data into those with and without heart disease, 
although there is still room for performance improvement. 

Further research should explore varying values of K to optimize the accuracy of the 
classification model. In addition, to further refine the research that has been conducted, it is 
also recommended to conduct a comparative study between the K-Nearest Neighbor 
algorithm and other machine learning algorithms, such as the support vector machine (SVM) 
or Naive Bayes, in order to determine which method is the most effective and provides the 
best predictive results for heart disease. 
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