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A. Introduction

At present the Mother and Child Hospital of Adina Wonosobo in an effort to
increase the number of children's immunization visits, so it takes a promotion to
increase understanding of immunization to patients in line with efforts to increase
children's immunization visits in the Mother and Child Hospital of Adina
Wonosobo. The use of the WhatsApp Blasting promotional media at the Adina
Mother and Child Hospital in marketing activities is currently not running
optimally. The promotion target is only directed to the patient's contact number
stored on the health promotion telephone. There is no classification of patient
contacts and not all patient numbers are stored in health promotion telephones
causing the determination of promotion targets to be inaccurate. Adina Wonosobo
Mother and Child Hospital has a patient database with more than 70,000 patient
data. With this patient database, there is an opportunity to increase digital
marketing targets. However, it is less efficient to promote all patient data
simultaneously. Therefore, it is necessary to group and classify patients to obtain
priority potential patient data so that digital marketing through WhatsApp
Blasting can run effectively and efficiently[1].

Adina Wonosobo Mother and Child Hospital is currently in an effort to
increase the number of child immunization patient visits, so that in this study an
analysis of patient data will be carried out to determine potential priority patients
for the promotion of child immunization services. The patient analysis will classify
patient data so as to produce priority potential patient data as marketing targets.
The process of separating data that has different characteristics and grouping data
that has the same characteristics uses the clustering method[2].

The Fuzzy K-Means Algorithm is an algorithm that randomly determines the
value of a cluster (k). The value that temporarily becomes the center of the cluster
is often referred to as the centroid. Then calculate the distance from all existing
data to each centroid using the Euclidean Distance formula until the closest
distance to the centroid is found for all data until the centroid value does not
change|[3].

The Fuzzy K-Means algorithm is designed to make it easier to group data into
different groups based on certain variables without having to go through a training
process. This is because Fuzzy K-Means is a centroid-based unsupervised learning
algorithm, where each cluster is associated with a centroid. The main goal of the
Fuzzy K-Means algorithm is to minimize the sum of the distances between data
points and their corresponding clusters[4].

The Fuzzy K-Means algorithm makes it possible to group patient data with the
same characteristics to obtain priority potential patient data so that digital marketing via
WhatsApp Blasting[5].

Cluster analysis is a multivariate analysis technique used to find information about
variables and organize them so that they can be grouped into relatively homogeneous
groups. Clusters are formed using the proximity method, which must be internally
homogeneous (its members are similar to one another) and externally different (its
members are not like other cluster members). Cluster analysis can accept different input
data, often referred to as similarity measures, but can also be referred to as proximity
and similarity. Some experts recommend using standardized data, clusters can be

Indonesian Journal of Computer Science Vol. 12, No. 5, Ed. 2023 | page 2562



ISSN 2549-7286 (online)

calculated at different scales, and standardization provides measurements in different
units[6].

B. Research Methods

This study uses a type of quantitative research. Quantitative research method
is a type of research whose objectives are systematic, planned and clearly
structured from the beginning to the creation of a research plan. Data collection is
a way to obtain information about the cases that are the problem in this study. This
study collected information about the services of the Adina Wonosobo Mother and
Child Hospital, patient data, marketing targets and the method used in this case
study, namely the Fuzzy K-Means algorithm.The object of research in this study
were the characteristics of the target patients in marketing promotions, such as
age, gender and history of patient visits collected from patient visit lists at Adina
Wonosobo Mother and Child Hospital[7].

The data source used in this study was patient visit data at the Adina
Wonosobo Women and Children Hospital for the period November 1 2022 to
February 28 2023 which were taken on March 10 2023 with a total of 9262 visits
This research data is used to promote child immunization services so that sample
data from pediatric clinic visits with doctor code 2731XXX are taken as many as
346 visits[8].

A population of 346 visits obtained a sample of 263 visit data with a valid
telephone number format. Furthermore, grouping of visits was carried out based
on the patient. From 263 data visits with a valid telephone number format, 236
patient data were obtained. Then, from 236 patient data, patients with a maximum
age of 24 months were selected and 189 patient data were obtained[7].

C. Result And Discussion
1. Data Processing
The method used in this study is the clustering method using the Fuzzy K-
Means algorithm. The data that has been pre-processed will be processed from the
data using the clustering method. This method works by grouping data that has the
same characteristics in each data[4].
1. Determine the number of clusters, in this study it is divided into three clusters
because the results of this study are expected to get three groups of criteria.
2. Determines the initial centroid value. In this study, the centroid value was
determined in Table 1:

Table 1. Initial Centroid Value

Centroid
C1 2 1
Cc2 9
Cc3 24 3

3. Determination of the next centroid value. In this study, determining the
centroid value then uses the formula:
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1 + xo +x3+--- Xn
)

n

Information :
X : Cluster member values
>n : Number of cluster members

4. Termining the cluster value as a reference in calculating the distance of the
object to the centroid, the distance calculation refers to the Euclidean Distance
formula:

d= V(x1 — %2)*+ (01— }’2)2‘

Manual calculation example:
Patient 1 data to cluster center
Cluster 0

V24— 22+ (11— 1)7=22

Cluster 1
/(24— 9)2 + (1 - 2)? =15.033296378373

Cluster 2
V(24— 24)2+ (1— 3)2 =2

In this study the process stops at the 3rd iteration with the centroid value and the
results of the number of each cluster member in each iteration in Tables 2, 3 and 4:

Table 2. [teration 2 Centroid Value

Centroid
C1 2.6194690265487 | 1.1769911504425
Cc2 10.298245614035 | 1.1052631578947
C3 19.789473684211 | 1.0526315789474

Table 3. [teration 3 Centroid Value

Centroid
C1 2.8429752066116 | 1.1652892561983
Cc2 10.555555555556 | 1.1333333333333
C3 19.130434782609 | 1.0434782608696

Table 4. Calculation Results for the Number of Cluster Members

Iteration C1 C2 Cc3
1 113 57 19
Priority 1 | Priority 2 | Priority 3
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121 45 23
2 Priority 1 | Priority 2 | Priority 3
3 121 43 25
Priority 1 | Priority 2 | Priority 3

The results of the calculations can be concluded that potential patients as

digital marketing targets are cluster 1 with a total of 121 patient cluster
members[9].

2. System Implementation

Based on calculations using the Fuzzy K-Means Algorithm then implemented
in software development using the php and MySQL programming languages[10].
The following are the results of software development in this study:
1. Initial Data Display Page

This page displays initial patient visit data from the database.

Figure 1. Initial Data Display Page

2. Data Clustering page
This page displays data from patient data clustering calculation results.

Figure 2. Data Clustering Page

3. Completed Data Clustering Process page

This page displays notifications when the data clustering process has been
completed.
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Figure 3. Completed Data Clustering Process Page

4. Clustering Result Data Download Page
This page displays notifications when the data clustering process has been
completed.

SISTEM KLASIFIKASI PASIEN POTENSIAL MENGGUNAKAN ALGORITMA FUZZY K-MEANS
DI RSIA ADINA WONOSOBO

——

Pasien Cluster 1
rlindungan Kerahasiaan E . T s T

Data Pasien -

Figure 4. Result Data Download Page

3. Accuracy Level Testing

In testing the level of accuracy of the calculation results is done by comparison
with manual calculations using the Euclidean Distance. The comparison results
show an accuracy rate of 100% with the results in Table 5:

Table S. Accuracy Level Testing

System Euclidean
Iteration Results Distance
C1 | C2 | C3 C1 C2 C3
1 113 |57 | 19 | 113 | 57 19
2 121 | 45| 23 | 121 | 45 23
3 121 |43 | 25 | 121 | 43 25

D. Conclusion

Based on the description of the analysis and discussion that has been carried
out in the study of potential patient classification using the Fuzzy K-Means
algorithm at the Adina Wonosobo Mother and Child Hospital, it can be concluded
that the selection of priority potential patients can be done by clustering method
using the Fuzzy K-Means algorithm. Analysis of 9262 patient visits at the Adina
Wonosobo Women's and Children's Hospital took a sample of 346 patient data.
After pre-processing the sample data, 189 valid patient data were obtained. The
sample data is calculated by dividing it into 3 clusters, which then calculates the
distance between the data and the centroid value using the Euclidean Distance
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formula. when there is no movement of cluster members and results in cluster 1 as
a priority potential patient for digital marketing targets with a total of 121
patients.

Suggestions from this study are that the next researcher can carry out a
calculation process using other methods to be used as a comparison of the level of
effectiveness in determining potential patients at the Adina Mother and Child
Hospital Wonosobo. It needs direct testing in the implementation of digital
marketing processes to increase patients reusing health services at the Adina
Wonosobo Mother and Child Hospital.
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