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Abstract

K-Means is one algorithm in Data Mining that is used to categorize or
cluster data. The advantages of K-Means compared to other cluster
methods are that it is easy to implement and can be scalable for large
datasets. K-Means can be applied in various fields, one of which is the
health sector, namely Dengue Haemorrhagic Fever (DHF) data. DHF
is one of the environmental health problems that increases in East
Lombok Regency, NTB, so clustering is necessary to see the spread
of DHF itself. The purpose of this study was to view the description of
DHF data and to classify the areas of DHF distribution in East Lombok.
Based on the results of the analysis, information was got that the
highest number of cases occurred in Selong District, 85 cases and the
lowest cases were in Suela and Sembalun Districts, where there were
no dengue cases. For the DHF distribution area, we got three clusters.
Cluster-1 with a high category that is 13 sub-districts, and Cluster-2
with a low category that is 8 sub-districts.

Keywords: Data Mining, K-Means, Dengue Haemorrhagic Fever
(DHF), Clustering, Lombok
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1 INTRODUCTION

Clustering is a tool in data mining that aims to group objects into
clusters [1]. The distance between two clusters is the distance
between the centroids of the cluster [2]. In data mining, there are two
clustering methods that can be used in grouping, namely hierarchical
clustering and non-hierarchical clustering [3]. The hierarchical
clustering method consists of complete linkage clustering, single
linkage clustering, average linkage clustering and ward's method.
Meanwhile, in the non-hierarchical clustering method, there is K-
Means clustering [4]. K-Means is one of the non-hierarchical data
clustering methods that seeks to partition existing data into the form
of one or more cluster [5]. This method partitions data into clusters so
that data that are into the same cluster and data that have different
characteristics are grouped into other groups [3]. There are many
different fields that can be used in grouping using K-Means, one of
which is the health field.

Dengue Haemorrhagic Fever (DHF) is one of the environmental health
problems that tends to increase the number of sufferers and the wider
the area of its spread, in line with the increasing mobility and
population density caused by the dengue virus and transmitted
through the bite of the Aedes Aegypti mosquito [6]. The impact of
dengue fever can make the patient's body temperature very high and
is generally accompanied by fever, nausea vomiting, headache,
abdominal pain, and leucopoenia [1]. Dengue Fever is still one of the
problems of public health [7]. The health office has the main task of
assisting in the implementation of environmental health activities.
East Lombok Regency is one of the districts located in the east of the
island of Lombok, province West Nusa Tenggara. The capital of East
Lombok is in Selong District with an area of 1230. 76 km2 and the
population in 2020 reached more than one million people spread
across 21 districts [8]. The increasing population density in East
Lombok Regency and the lack of public awareness of environmental
health will have an impact on the environment due to the emergence
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of various diseases, one of which is Dengue Haemorrhagic Fever
(DHF).

There have been several studies related to the K-Means method that
have been carried out, including Yunita [9], with the title Application of
Data Mining K-Means Clustering Algorithm in New Student
Admissions. In this study, three clusters were formed, with the first
cluster of 195 items, the second cluster of 271 items and the third
cluster of 50 items. The results of this study are used as one of the
bases for decision making to determine strategies to promote each
existing study program [9]. Furthermore, the related research was also
carried out by Fatmawati [10] with the title Application of Rapidminer
with K-Means Cluster in Areas Infected with Dengue Hemorrhagic
Fever (DHF) Based on Province. The results obtained that there were
4 provinces with high-level clusters (C1), 13 provinces with medium
level (C2), and 17 provinces with low-level clusters (C3) [9]. Another
relevant research was conducted by Darmansah and Wardani [16]
with the title Analysis of the Spread of Corona Virus Transmission in
Central Java Province using the K-Means Grouping, with the results
found that CO there are 18 cities/regencies, C1 there is 1 city/regency
and C2 there are 16 cities/regencies at the level of the spread of the
corona virus in Central Java province [11].

In this study, the K-Means method will group the areas in East Lombok
Regency according to the level of dengue disease cases so that they
are appropriately and quickly targeted in the prevention and control of
dengue disease. Where in this case it will visualize the results of the
cluster analysis of dengue disease spread in East Lombok Regency
using K-Means with variables in the number of dengue sufferers, the
number of health facilities and population density in each district in
East Lombok Regency.
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2 METHODOLOGY

2.1 Data Mining

Data mining is the process of obtaining useful information from a large
database warehouse [12]. Data mining can also be interpreted as the
installation of new information taken from free chunks of data that
assist in decision making. The term data mining is sometimes also
called knowledge discovery [13]. It is worth remembering that the word
mining itself means an attempt to obtain a small number of valuables
from a large number of basic materials. Therefore, data mining
actually has long roots from fields of science such as artificial
intelligence, machine learning, statistics and databases [14]. Mining
data contains searches for desired trends or patterns in large
databases to assist decision making in the time to be come [15].

2.2 Cluster Analysis

Cluster analysis is to find a collection of objects until objects in one
group are the same (or have a relationship) with another and are
different (or unrelated) to objects in another group [16]. The purpose
of the analysis is to minimize the distance within the cluster and
maximize the distance between clusters [17]. Cluster analysis is
considered as a form of classification that labels objects with their
class labels [11]. There are many method methods of clustering
developed by experts. Each method has character, advantages, and
disadvantages, one of which is the K-Means method [18].

2.3 K-Means Clustering

The K-Means method is one of the commonly used non-hierarchical
methods. This method is included in the partitioning technique that
divides or separates objects into separate area pok groups [1]. The
purpose of the K-means is to divide n observations into group k all
observations are part of a cluster that serves as a prototype cluster
[18]. The K-Means algorithm uses a process repeatedly to obtain a
cluster database [19]. The K-Means clustering algorithm is based on
optimizing the similarity scale between each cluster with the lowest
value and the highest value for the value in the cluster, in other words
K-Means tries to reduce the distance between clusters and increase
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the similarity in the cluster [20]. The K-Means method will select the k
pattern as the starting point of the centroid randomly or randomly. The
number of iterations to reach the centroid cluster will be influenced by
the initial centroid cluster candidate in random [21]. Here are the steps
to use the K-Means method:
a. Specify k as the number of clusters you want to form.
b. Comparing random values for the initial center cluster (centroid) by
k.
c. Calculates the distance of each input data to each centroid using
the distance formula (Euclidean Distance) until the closest distance
of each data is found with the centroid (Equation 1).
D(xi,pj) = /X (xi — pj)? 1)
d. Classify each data based on its proximity to the centroid (the
smallest distance).
Renews the centroid value. The new centroid value is obtained
from the average of the cluster concerned using Equation 2, where
Mj(t+1: new centroid on iteration to (t+1), and Ns;j: lots of data on
the Sj cluster.

. 1 .
Mj(t+1) = N5 Yijesi X 2)
e. Loop from steps 2 to 5, until none of the members of each cluster
have changed.

3 RESULT

3.1 Descriptive Statistics

Descriptive statistics is an activity in data collection, structuring,
summarizing, and presenting data in the hope that the data is more
meaningful and easier to understand. In this section, data exploration
will be carried out which aims to describe the specifics of the data. The
data used is data on the spread of dengue disease sufferers using the
data attributes of the number of dengue sufferers in 2020 and
geographical factor attributes in the form of population density, the
number of health facilities per district in East Lombok Regency. Here
will be shown some graphs that depict the characteristics of the data.
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Figure 1. Number of Dengue Cases in East Lombok Regency.
Based on Figure. 1, it shows a graph of the number of cases of
Dengue Hemorrhagic Fever (DHF) patients in 21 districts in East
Lombok Regency. The district with the most cases occurred in Selong
District with 85 cases, followed by Sakra Timur District with 61 cases.
Meanwhile, the districts with the lowest cases are found in Suela and
Sembalun Districts, where there are no cases of Dengue Hemorrhagic
Fever (DHF) from the districts.

3.2 K-Means Clustering

In this section, the researcher explains a picture of the process of
analyzing a problem that occurs and the application of the method
used. To assist researchers in analyzing data in the search for
knowledge, a transformation of the data obtained from the data results
from the East Lombok District Health Office will be carried out in the
form of a number processing program file. To perform processing the
K-Means Clustering algorithm is processed by using R Studio.
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3.3 Determines the number of clusters and the initial centroid
value.
At this stage, it is known that the most optimal number of clusters
formed for grouping dengue disease spread in East Lombok Regency
is 2 clusters. With the initial centroid values that are formed
automatically, they are as follows:
Tabel 1. Early Centroid.

Cluster Number of Population Medical
Cases Density Facility
1 32.12500 2283.6250 92.75000
2 22.15385 821.2308 90.69231

Based on Table. 1, the mean or centroid for each of the variables in
the cluster group. This initial centroid is the data that became the
center point of the first cluster in determining the grouping of dengue
disease spread in East Lombok Regency. For example, the number
of cases in cluster 1 centroid is 32.12500, population density in cluster
1 is 2283.6250 and health facilities in cluster 1 are 92.75000 and
likewise with other clusters.
3.3.1 Algorithm K-Means Clustering
To determine the analysis of the level of spread of dengue
transmission in East Lombok Regency using RStudio, with the results
of the analysis as follows:
Table 2. Centroid Value.
Cluster  Number of  Number of Population Medical

Members Cases Density Facility
1 13 32.1 2284 92.8
2 8 22.2 821 90.7

After analyzing with the K-Means algorithm using RStudio, the results
were obtained, namely: there are two clusters, namely C1, and C2.
Where C1 is the rate of spread of dengue disease in East Lombok
Regency with a high category there are 13 districts and C2 with a low
category there are 8 districts. The formed graph can be seen in
Figure. 2.
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Figure 2. Cluster Visualization.
Based on the visualization of the spread of dengue disease in East
Lombok Regency with the upper graph shows that there are two colors
according to the number of clusters. There are 13 red-colored sub-
districts that are members of C1, and 8 sub-districts in blue which are
members of C2.
3.3.2 Map Visualization
After the K Means clustering process that has been carried out
previously to find out the spread of dengue fever in East Lombok
Regency, it will then be formed in the form of a map. In the map, each
district has a level of dengue disease spread. Where the sub-districts
with red dengue distribution areas are districts with high dengue
distribution categories and sub-districts with yellow are low dengue
distribution categories.

8 ISST 2022 — FST Universitas Terbuka, Indonesia
International Seminar of Science and Technology “Accelerating Sustainable
Towards Society 5.0



The 2n International Seminar of Science and Technology
“Accelerating Sustainable innovation towards Society 5.0”
ISST 2022 FST UT 2022

Universitas Terbuka

DHF
DISTRIBUTION CLUSTER MAP IN EAST LOMBOK
REGENCY

Il Ciuster Tinggi

Cluster Rendah

Figure 3. DBD Deployment Map.

4  CONCLUSION

Based on the results of the analysis that has been carried out, it can
be concluded that the results of the grouping of two clusters , namely
Cland C2, show that 21 districts in East Lombok Regency, 13 districts
are members of C1 with high categories, and 8 districts are members
of C2 with fairly low categories, and 4 districts are members of C3 with
low categories. Grouping with K-Means using two clusters shows that
21 sub-districts in Lombok Regency The results of visualizing the
spread of dengue disease in East Lombok Regency with a graph
showed that there were two colors according to the number of clusters.
There are 13 red-colored sub-districts that are members of C1, and 8
sub-districts in blue which are members of C2. The suggestion in this
study is that this research can be developed using other data mining
algorithms, especially algorithms for clustering techniques, or
compare with other algorithms to get optimal results.
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