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ABSTRACT 

The system currently used by the hospital is still manual in managing patient data and information. What happens 
at Mitra Medika Hospital is that it is difficult to provide medical needs related to the diseases experienced by 
patients, considering that there are many types of diseases, so they provide many medical needs. Several inpatients 
have used BPJS facilities for various diseases suffered by the patient to carry out further examinations so that they 
can recover from the disease they are suffering from. Mitra Medika Hospital only looks at medical needs based on 
the disease suffered by the patient, however, seeing the large amount of patient history data makes it very difficult 
for Mitra Medika Hospital to find out the groups of diseases that patients often experience. This research uses a 
quantitative approach which starts from a theoretical framework, expert ideas, and researchers' understanding 
based on their experience, then developed into problems and solutions that are proposed to obtain justification 
(verification) or assessment in the form of empirical data support in the field. Here we apply a data mining pattern 
where data mining is extracting very large data (big data). Cluster 0: Of 245 Men (Suffering from 1-5 Diseases) 
Cluster 1: Of 255 Women (Suffering from 6-10 Diseases) Using the K-Means Algorithm and X-Means Algorithm can 
produce clustering. By using disease history data, you can apply the K-Means Algorithm and X-Means Algorithm 
methods to determine clusters. By using web programming, we can produce an analysis and comparison of the 
performance of the K-Means algorithm and the X-Means algorithm in clustering disease types in hospitals. Medika 
Partners. 
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1. INTRODUCTION 
Health is an important asset for every level of society, because health is a measure of the mental, 

physical and social well-being of each individual. Without well-being in health, every aspect of people's 
lives will be disrupted. Thus, the government is required to provide optimal health services for all levels 
of society. Law Number 24 of 2011 concerning social security is one of the government's efforts in 
providing health services for all levels of society. The system used by the hospital is currently still manual 
in managing patient data and information, therefore there needs to be a Mitra Medika Amplas Hospital 
Service system to provide complete and detailed information to hospital patients. Several inpatients 
have used BPJS facilities with various diseases suffered by patients to undergo further examinations in 
order to recover from the disease they are suffering from. With the data and information left behind in 
the form of documents such as, patient name, age, type of disease. 

The problem that occurs at Mitra Medika Hospital is the difficulty of providing medical needs 
related to the patient's illness, considering the many types of illnesses so that they also provide many 
medical needs such as medical equipment and medicines. Mitra Medika Hospital only sees medical needs 
based on the illness suffered by the patient, but seeing the large amount of patient history data makes it 
very difficult for Mitra Medika Hospital to find out the group of illnesses that patients often experience. 
Therefore, a method is needed that can help Mitra Medika Hospital in grouping types of illnesses. One 
method that can be used is data mining. In data mining, there are several types of algorithms with 
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different functions. Here the researcher uses two algorithms, namely the K-Means and X-Means 
Algorithms where the researcher makes a comparison between the two algorithms. The K-Means 
algorithm is an algorithm that can cluster or group types of classes based on data taken by researchers 
(Rizki, 2022). While the X-Means Algorithm aims to perfect the K-Means algorithm. So that this 
clustering can run perfectly. 

In this study, researchers built a website-based system where the system will be used by Mitra 
Medika Hospital as a container for information about patient data that can be accessed easily and 
effectively by hospital employees. This system is designed using the PHP programming language and its 
database uses MySQL. 

 
 

2. RESEARCH METHOD 
This study uses a quantitative approach which starts from a theoretical framework, expert 

ideas, or researcher understanding based on their experience, then developed into problems and their 
solutions that are proposed to obtain justification (verification) or assessment in the form of empirical 
data support in the field. Here, applying a data mining pattern where data mining is a very large data 
excavation (big data). The data collection technique used by researchers to collect data in this study is 
Literature Study, which is a data collection technique used by collecting data and information related to 
the problem being studied by studying and reviewing scientific books, written works related to the 
problem being studied and other literature references related to data mining and the K-Means Algorithm 
and the X-Means Algorithm to compare the two algorithms in classifying patient data at Mitra Medika 
Hospital. In addition, Field Study, which is the collection of data obtained through research by going 
directly to the research location to find facts related to the research subject. There are 2 data analysis 
techniques in this study, namely using the K-Means Algorithm and the X-Means Algorithm. 

 
 
3. RESULTS AND DISCUSSION 
A. Results 

The results of the Analysis and Comparison of the Performance of the K-Means Algorithm and 
the X-Means Algorithm in Clustering Disease Types at Mitra Medika Hospital can be seen as follows: 
1. Login Form  

Login Form of Analysis and Comparison of Performance of K-Means Algorithm and X-
Means Algorithm in Clustering Disease Types in Mitra Medika Hospital can be seen in Figure 1. 

 
2. Menu Form 

The Menu Form of Analysis and Comparison of K-Means Algorithm Performance and X-
Means Algorithm in Clustering Disease Types at Mitra Medika Hospital can be seen in Figure 2. 
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3. Disease Form 

Disease Form from Analysis and Comparison of K-Means Algorithm Performance and X-
Means Algorithm in Clustering Disease Types at Mitra Medika Hospital can be seen in Figure 3. 

 
4. History Form 

History Form of Analysis and Comparison of Performance of K-Means Algorithm and X-
Means Algorithm in Clustering Disease Types at Mitra Medika Hospital can be seen in Figure 4. 
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5. Cluster Form 
Cluster Form from Analysis and Comparison of K-Means Algorithm Performance and X-

Means Algorithm in Clustering Disease Types at Mitra Medika Hospital can be seen in Figure 5. 

 
6. Result Form 

The Result Form of the Analysis and Comparison of the Performance of the K-Means 
Algorithm and the X-Means Algorithm in Clustering Disease Types at Mitra Medika Hospital can be 
seen in Figure 6. 

 
B. Discussion 

The discussion includes device requirements, results used and testing in this study. 
1. Device Requirements 

The hardware and software requirements for creating the application are as follows: 
a. One laptop unit with the following specifications: 

1) Minimum Core 2 Duo Processor 
2) Minimum 1 GB RAM 
3) Minimum 80 GB Hardisk 

b. Software with the following specifications: 
1) Windows Operating System 
2) Notepad++ 
3) Appserv 

2. History Data from Mitra Medika Hospital 
3. K-Means and X-Means Methods 

This study uses the K-Means and X-Means Methods which are used as the process of finding 
results. The following are the stages of the K-Means and X-Means Methods: 
a. K-Means 
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The following is the calculation of the K-Means method: 
1) Setting the initial value of the midpoint 

Determine the cluster center randomly on the initial data in table III.2. The first cluster 
used in the calculation is the minimum and maximum values for gender, namely C0(1, 2) 
and the minimum and maximum values for disease type C1(1, 10). 

Cluster C0 C1 

0 1 1 

1 2 10 

2) Calculate the distance of an object to the centroid using the Euclidean distance formula 
The calculation of the distance between the first student and the center of the first cluster 
is: 

 
3) Perform object clustering by inserting each object into a cluster (group) based on its 

minimum distance. 
4) Calculating new cluster centers 

The criteria have 2 members, namely gender and type of disease. The latest cluster center 
for the next cluster is calculated based on the average coordinates to the members are: 
C1(new) = First Total/First Non-Empty Total Value 

= 379/255 = 1.486275 
C2(new) = Second Total/Total First Blank Value 

= 737/245 = 2.890196 
C3(new) = Third Total/Total Value Not Blank Second 

= 385/245 = 1.571429 
C4(new) = Fourth Total/Total Second Blank Value 

= 1968/255 = 8.032653 
So that: 

Cluster C0 C1 

0 1.486275 2.890196 

1 1.571429 8.032653 

5) Repeat steps 1 to 4 until the cluster value does not change, so that it becomes as follows: 
Cluster 0: Out of 245 Men (Suffering Between Diseases 1-5) 
Cluster 1: Of 255 Women (Suffering Between 6-10 Diseases) 
 

b. X-Means 
The following is the calculation of the X-Means method: 
1) Setting the initial value of the midpoint 

Determine the cluster center randomly on the initial data in table III.2. The first cluster 
used in the calculation is the total gender/total data and type of disease/total data: 

Cluster C0 C1 

0 236/500=0.472 Rata-rata=5.41 

1 264/500=0.528 Maksimal=10 

2) Calculate the distance of an object to the centroid using the Euclidean distance formula 
The calculation of the distance between the first student and the center of the first cluster 
is: 
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3) Perform object clustering by inserting each object into a cluster (group) based on its 
minimum distance 

4) Calculating new cluster centers 
The criteria have 2 members, namely gender and type of disease. The latest cluster center 
for the next cluster is calculated based on the average coordinates to the members: 
C1(new) = First Total/First Non-Empty Total Value 

= 237/346 = 0.684971 
C2(new) = Second Total/Total First Blank Value 

= 1329/154 = 3.84104 
C3(new) = Third Total/Total Value Not Blank Second 

= 385/154 = 3.422078 
C4(new) = Fourth Total/Total Second Blank Value 

= 1968/346 = 8.935065 
So that: 

Cluster C0 C1 

0 0.684971098 3.841040462 

1 3.422077922 8.935064935 

5) Repeat steps 1 to 4 until the cluster value does not change, so that it becomes as follows: 
Cluster 0: Out of 245 Men (Suffering Between Diseases 1-5) 
Cluster 1: Of 255 Women (Suffering Between 6-10 Diseases) 

 
C. Program Trial 

The system test aims to ensure that the system is ready to use. The instrument used to conduct 
this test is by using Blackbox Testing: 

Login Form Blackbox Testing 

No Form Login Keterangan Validitas 

1. Klik Tombol Submit Aplikasi menampilkan form menu Valid 

 
Menu Form Blackbox Testing 

No Form Menu Keterangan Validitas 

1. Klik Tombol Menu Aplikasi menampilkan form Menu Valid 
2. Klik Tombol Penyakit Aplikasi menampilkan form Penyakit Valid 
3. Klik Tombol Riwayat Aplikasi menampilkan form Riwayat Valid 
4. Klik Tombol Cluster Aplikasi menampilkan form Cluster Valid 
5. Klik Tombol Hasil Aplikasi menampilkan form hasil Valid 

 
Disease Form Blackbox Testing 

No Form Penyakit Keterangan Validitas 

1. Klik Tombol Simpan 
Aplikasi menyimpan seluruh data di 
textbox ke dalam table database 

Valid 

2. Klik Tombol Ubah 
Aplikasi mengubah isi di table database 
sesuai data yang diubah 

Valid 

3. Klik Tombol Hapus Aplikasi menghapus isi data di database  
 

History Form Blackbox Testing 

No Form Riwayat Keterangan Validitas 

1. Klik Tombol Simpan 
Aplikasi menyimpan seluruh data di 
textbox ke dalam table database 

Valid 

2. Klik Tombol Ubah 
Aplikasi mengubah isi di table database 
sesuai data yang diubah 

Valid 

3. Klik Tombol Hapus Aplikasi menghapus isi data di database  
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Cluster Form Blackbox Testing 

No Form Cluster Keterangan Validitas 

1. Klik Tombol Simpan 
Aplikasi menyimpan seluruh data di 
textbox ke dalam table database 

Valid 

2. Klik Tombol Ubah 
Aplikasi mengubah isi di table database 
sesuai data yang diubah 

Valid 

3. Klik Tombol Hapus Aplikasi menghapus isi data di database  
 

Result Form Blackbox Testing 

No Form Hasil Keterangan Validitas 

1. Klik Tombol Simpan 
Aplikasi menyimpan seluruh data di 
textbox ke dalam table database 

Valid 

2. Klik Tombol Ubah 
Aplikasi mengubah isi di table database 
sesuai data yang diubah 

Valid 

3. Klik Tombol Hapus Aplikasi menghapus isi data Valid 
 

Cluster Form Blackbox Testing 

No Form Cluster Keterangan Validitas 

1. Klik Tombol Simpan 
Aplikasi menyimpan seluruh data di 
textbox ke dalam table database 

Valid 

2. Klik Tombol Cluster 
Aplikasi menampilkan Cluster dari hasil 
KNN 

Valid 

 
1) Trial Results 

After conducting a trial of the application, the following results can be concluded: 
a) The design interface is in accordance with the resulting interface. 
b) The Decision Tree method has been applied to the application created. 
c) The application interface is user friendly so that users can use it easily. 
d) The application that has been created runs well. 
e) The application that has been created does not have any logical errors 

 
2) Application Disadvantages 

The shortcomings of the application in this study include: 
a) The application that has been created uses two algorithms, making it difficult to search for 

results. 
b) The application that has been created requires History data in Cluster search. 
c) The execution process takes a long time. 

 
 
4. CONCLUSION 

The conclusion of the Analysis and Comparison of the Performance of the K-Means Algorithm 
and the X-Means Algorithm in Clustering Disease Types at Mitra Medika Hospital is by using the K-Means 
Algorithm and the X-Means Algorithm, clustering can be produced. By using the Disease History data, 
the K-Means Algorithm and the X-Means Algorithm methods can be applied to determine clusters. By 
using web programming, it can produce Analysis and Comparison of the Performance of the K-Means 
Algorithm and the X-Means Algorithm in Clustering Types of Diseases at Mitra Medika Hospital 
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