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The importance of the BPJS Kesehatan's role in providing affordable healthcare 

access to the community is undeniable. Rumah Sakit Umum PTPN II Tanjung 

Selamat collaborates with BPJS Kesehatan to deliver services to BPJS participants. 

However, patient satisfaction levels have been declining, with primary complaints 

including long registration processes, data recording errors, extended waiting times 

for doctor consultations, and inadequate hospital facilities. Understanding the factors 

affecting patient satisfaction is crucial for improving healthcare quality at this 

hospital. To address these issues, this study applies Data Mining methods, 

specifically the K-Means Clustering algorithm, to analyze BPJS patient satisfaction 

levels at Rumah Sakit Umum PTPN II Tanjung Selamat. K-Means Clustering is 

chosen for its ability to group data based on similar characteristics, allowing the 

identification of patterns influencing patient satisfaction. Utilizing a desktop 

application designed with Visual Basic 2010, this research provides flexibility in 

determining the number of clusters, aiding in more effective analysis and grouping 

of patient satisfaction data. The findings are expected to offer valuable insights for 

the management of Rumah Sakit Umum PTPN II Tanjung Selamat to enhance 

healthcare services for BPJS participants. By identifying patient groups based on 

their satisfaction levels, the hospital can take more targeted actions to improve 

unsatisfactory aspects. This study demonstrates that the application of Data Mining 

with the K-Means method can be an effective tool in evaluating and improving 

healthcare service quality. 
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INTRODUCTION 

BPJS Kesehatan (Health Social Security Administering Body) plays a crucial role in providing affordable healthcare 

access to the public [1]. PTPN II Tanjung Selamat General Hospital is one of the healthcare facilities collaborating with 

BPJS Kesehatan to provide healthcare services to BPJS participants. Patient satisfaction is a key indicator in evaluating 

the quality of healthcare services, and a thorough understanding of the factors that influence patient satisfaction levels is 

crucial. This decline is evident from the results of the patient satisfaction questionnaire, which shows that many patients 

complained about the lengthy registration process and frequent errors in data recording, difficulty in accessing healthcare 

services such as long waiting times for doctor consultations, and hospital facilities that are considered inadequate, such 

as uncomfortable waiting rooms and poor hygiene. 

 

Based on the patient satisfaction questionnaire that has been created, several important findings can be identified. For 

example, in the aspect of patient administration, the questionnaire showed that many patients felt the registration and 

administrative handling process still took a long time and often made errors in data recording. This caused discomfort 
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and dissatisfaction among patients. Furthermore, in terms of accessibility, many patients complained about the difficulty 

in gaining access to necessary health services, such as long waiting times for doctor consultations or difficulty in obtaining 

information regarding doctor schedules and inpatient room availability. Hospital facilities were also highlighted, with 

many patients considering facilities such as waiting rooms, cleanliness, and the availability of medical equipment to be 

still inadequate. Therefore, a solution to these problems can be overcome with a system using the application of Data 

Mining. Data Mining is the extraction or discovery of new information by searching for certain patterns or rules from a 

very large amount of data. Data Mining is also referred to as a series of processes to extract added value in the form of 

knowledge that has not been known manually from a data set. In this study, data mining analysis was carried out using 

the K-Means method [2]. The K-Means method divides data into several groups so that data with the same characteristics 

are in the same cluster and data with different characteristics are in different clusters [3]. 

 

The purpose of this study is to cluster the level of BPJS patient satisfaction towards the service attitude of PTPN II 

Tanjung Selamat General Hospital. The K-Means method was chosen because this method must use physical data that is 

not abstract and is clear, this is in accordance with the data that will be used in the problem in data grouping [4]. In this 

study, a Desktop Programming-based software will be designed. The desktop application used is Visual Basic 2010 and 

the K-Means method is flexible because the user can determine the number of clusters to be created. 

 

 

METHOD 

Data Mining 

Data mining is part of the Knowledge Discovery in Database (KDD) process [5]. With data mining, we can classify, 

predict, estimate, and obtain other useful information from large data sets [6]. Data mining is the process of finding 

interesting patterns or information in selected data using specific techniques or methods. Data mining techniques, 

methods, or algorithms vary widely. The selection of the appropriate method or algorithm depends heavily on the overall 

goal and process of Knowledge Discovery in Database (KDD) [7]. 

Data mining is the process of finding interesting patterns or information in selected data using specific techniques or 

methods. Data mining techniques, methods, or algorithms vary widely [8]. The selection of the appropriate method or 

algorithm depends heavily on the overall goal and process of Knowledge Discovery in Database (KDD) [9]. 

 

K-Means Method 

The K-Means algorithm is a partitional algorithm because it is based on determining the initial number of clusters by 

defining the initial centroid values. The K-Means algorithm uses an iterative process to obtain a cluster database [10]. It 

takes the desired initial number of clusters as input and produces the final centroid points as output. The K-Means method 

randomly selects k clusters as the initial centroid points. The number of iterations to reach the cluster centroids is 

influenced by the random selection of the initial cluster centroids [11]. Therefore, a method for developing the algorithm 

is to determine cluster centroids based on high initial data density to achieve higher performance. used the K-Means 

algorithm in their research to improve the speed of the clustering method by simplifying centroid determination [12]. 

 

RESULTS AND DISCUSSION 

Application of the K-Means Method 

To process the data in Table 1 above using the K-Means algorithm, normalize or clean unused data and initialize the 

shipping and address data. The following are the steps in the K-Means algorithm, specifying the number of clusters, for 

example, k = 3. 

Table 1. Cluster Table 

No Cluster Information 

1 K-1 Very Satisfied 

2 K-2 Satisfied 

3 K-3 Quite Satisfied 
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Based on the Knowledge Discovery in Database (KDD) process applied to patient administration at PTPN II Tanjung Selamat General 

Hospital, it was found that of the total patients analyzed, 30 patients felt very satisfied, with a distribution of 22 males and 8 females; 

7 patients were in Class 1, 8 patients in Class 2, and 15 patients in Class 3. A total of 58 patients felt satisfied, with 39 males and 19 

females; 16 patients in Class 1, 14 patients in Class 2, and 28 patients in Class 3. Meanwhile, 8 patients felt quite satisfied, consisting 

of 6 males and 2 females; 1 patient in Class 1, 2 patients in Class 2, and 5 patients in Class 3. These results indicate that most of the 

patients who felt very satisfied and satisfied were male, and the majority of satisfied patients were in Class 3. 

 

System Implementation 

The function of this interface is to provide input and display output from the application. This application has an interface consisting 

of a login menu, BPJS patient satisfaction data, and a K-Means process menu. The main page displays the menus at the beginning of 

the system, namely the login menu and the main menu. The main page menus are as follows: 

1. Login Menu 

The login menu is used to secure the system from unauthorized users before accessing the main menu. The login menu appears 

as follows: 

 
Figure 1. Login Menu 

 

2. Main Menu 

The Main Menu serves as a link between the Patient Data, processes, and reports menus. The Main Menu display is shown below. 

 
Figure 2. Main Menu 

 

The administrator displays the data processing menu for storing data in the database, namely the Patient Data Menu. The main 

admin page menu is as follows: 

1. Patient Data Menu 

The patient data menu is used for processing data input, data changes, and deletion. The patient data menu is as follows. 

 
Figure 3. Patient Data Menu 

 

2. Centroid Data Menu 

The centroid data menu displays centroid data. The patient data menu is as follows. 
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Figure 4. Centroid Data Menu 

 

In this section, we are asked to conduct tests using new data samples to verify the accuracy of the system designed using 

previously tested and calibrated tools. The results of the calculation process in the patient data grouping program are as 

follows. 

 
Figure 5. K-Means Analysis Results 

 

 
Figure 6. Grouping Results Report 

 

 
Figure 7. Cluster Number Results Report 
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CONCLUSION 

Based on an analysis of the application of the K-Means Clustering algorithm to group BPJS patient satisfaction levels at 

PTPN II Tanjung Selamat General Hospital, it can be concluded that this method is effective in identifying and 

categorizing patient satisfaction levels. By grouping satisfaction data into categories such as Very Satisfied, Satisfied, and 

Quite Satisfied, the hospital can understand the distribution of patient satisfaction more clearly and structuredly. This 

allows hospital management to gain better insight into the factors influencing patient satisfaction and take necessary steps 

to improve service quality. The implementation of the K-Means method in the designed system involves several stages, 

including determining the number of clusters, randomly selecting an initial centroid, grouping the data based on the closest 

distance to the centroid, and updating the centroid until convergence is achieved. This process allows for the efficient and 

accurate identification of key clusters of patient satisfaction levels. The clustering results demonstrate a clear distribution 

of patient satisfaction levels with hospital services, providing a strong basis for the hospital to make more informed and 

targeted decisions to improve services. The system built to analyze patient satisfaction levels using the K-Means 

Clustering algorithm has proven effective and reliable. Built using the Visual Basic programming language and Microsoft 

Access database, and designed with UML, this system provides a user-friendly interface that makes it easy for admins to 

manage and analyze patient satisfaction data. System testing shows that features such as the login form, main menu, 

patient satisfaction data processing, and clustering process function well, proving that this system can be relied upon to 

analyze patient satisfaction levels and provide valuable information for hospitals to improve the quality of healthcare 

services. 
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