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Abstract  

 
Obesity is an excessive accumulation of body fat and can be harmful to health. This study aims to understand the patterns 

and relationships between obesity data that have been obtained, so a data clustering step will be carried out using the K-

Means, K-Medoid and DBSCAN algorithms. This study utilizes the Davies Bouldin Index (DBI) to determine the best 

cluster value comparison and validated. So the results of the best cluster value in processing obesity data are using the K-

Means K2 algorithm with a value of 0.604. The K-Medoid algorithm obtained the best cluster k2, with a DBI value of 

around 0.614. and the DBSCAN algorithm clustering trial K3, with a value of 1.040. Thus in this study the comparison 

results of the application of 3 clustering algorithms, the results obtained are the K-Means algorithm shows the value of the 

resulting cluster is the best of other algorithms in clustering obesity data with a value of 0.604. 
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1. INTRODUCTION  

In line with the World Health Organization (WHO) definition, obesity is characterized as an abnormal 

or excessive buildup of fat that indicates an elevated health risk [1]. In general, healthy people have a balanced 

body weight according to their age. This means that as you age, you also need to control your weight and avoid 

excessive weight gain.But if this balance is disrupted and you gain weight, you will become obese. 

Obesity is an imbalance in energy homeostasis caused by the difference between energy intake and 

energy use. Obesity can elevate the likelihood of encountering various health conditions, including but not 

limited to high blood pressure, cardiovascular disease, diabetes, cancer, osteoporosis, and several other 

ailments [2]. These health issues may adversely affect an individual's level of productivity and life expectancy. 

Obesity involves the buildup of surplus body fat and may present a risk to one's health.Obesity is closely related 

to many chronic diseases, and chronic diseases have long-term negative impacts on those affected. Obesity is 

caused by an imbalance between energy intake and energy production in the body [3]. Obesity not only affects 

physical health, but also psychological, social, and even spiritual health. Obesity also contributes to increased 

health care costs due to social impacts and decreased quality of life due to the many diseases and problems 

faced by people with obesity.  

Obesity, or overweight, has become an alarming global epidemic and one of the most serious health 

problems worldwide. This phenomenon occurs when fat in the body accumulates excessively or abnormally 

and poses a serious negative impact on human health [5]. Also, if your weight and height are balanced, you are 

considered to be in good health. Obesity impacts individuals across various age groups and is prevalent among 

both adolescents and adults in numerous countries. In 2001, the prevalence was reported to be 30% in the 

United States and 22% in the United Kingdom[6]. 

In the contemporary age of information technology, a novel method has surfaced to tackle the issue of 

obesity by employing data mining methodologies. Data mining, characterized as the automated exploration for 

valuable insights within extensive datasets, presents an avenue for scrutinizing and unveiling previously 

undiscovered correlations in obesity data. In the analysis of this data, clustering techniques, including the 
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application of K-Means, K-Medoids, and DBSCAN algorithms, are employed to streamline the intricacy of 

the information and enhance comprehension of the associations between variables. 

The clustering process involves the creation of data groups according to similarities and serves as a 

crucial foundation for data analysis. The K-Means algorithm is used as a way to index the major cases within 

the case base. The optimal number of k groups to be formed was determined using the DBI method [24]. The 

K-Means method is a method included in the distance-based clustering algorithm that partitions data into a set 

of clusters. This algorithm only works for numeric attributes[25]. The K-Means algorithm, a clustering 

technique, organizes data by its closeness to a center point within a group, referred to as a centroid [7]. K-

means belongs to the category of the simplest unsupervised learning algorithms to handle clustering problems. 

It relies on a simple iterative approach to find the optimal local solution [8]. On the other hand, K-Medoids is 

utilized to identify the medoid within a cluster, serving as the representative center of the cluster [9]. K-

Medoids have an advantage over K-Means in that the number of differences between data objects can be 

reduced by selecting representative objects. K-medoid is a classical partitioning technique of clustering that 

clusters the data set of n objects into k number of clusters. This k: the number of clusters required is to be given 

by user. This algorithm works on the principle of minimizing the sum of dissimilarities between each object 

and its corresponding reference point [26][27]. 

 From the previous explanation of the application of clustering algorithms that researchers will do in 

this study with the title "Application of K-Means, K-Medoid and DBSCAN Algorithms in Obesity Data 

Grouping", namely to determine the optimal number of groups in the context of obesity data, this is to 

understand the complex variations in the population of obese patients and detail the clinical characteristics that 

can be used to further cluster. 

 

2. MATERIAL AND METHOD  

In this study, the first stage is data collection, the dataset applied is obesity data taken from keggle. 

The second stage is data pre-processing, then the data clustering stage is carried out using 3 algorithms, namely, 

K-Means, K-Medoid, and DBSCAN. The research method can be presented visually in Figure 1. 

 

 
Figure 1. Research Methodology 

 

2.1. Data Collecting 
Data collection is a major challenge in the development of machine learning and is the focus of research 

conducted by various communities[12]. The information utilized in this research was gathered from a dataset 

acquired from Kaggle.com, consisting of data related to obesity.  

  

2.2. Data Mining 
Data mining involves the examination of data from diverse viewpoints, with the aim of generating 

valuable information that can increase profits, reduce costs, or even achieve both goals. In its technical aspect, 

data mining can be explained as an attempt to find correlations or patterns from hundreds or thousands of data 

fields in an extensive relational database [13]. 
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2.3. Clustering 
Clustering is a method of categorizing data into two or more groups, where the data points within a 

group exhibit greater similarity to each other than to those in other groups. This categorization relies on the 

information contained within the data points [12]. Clustering is the act of classifying data into clusters or groups 

based on their degree of similarity. In the process of clustering, akin data is assembled in a single group, while 

dissimilar data is segregated into distinct groups [14][15]. In this study, the primary approach employed for 

data management is clustering, wherein medical record data is collected and processed using a programming 

language through the application of clustering methodology. 

 

2.4. K-Means  
K-Means Clustering is an unsupervised modeling technique or data mining method for data analysis.It 

is one of the approaches used to cluster data with a partitioning approach. The K-Means method seeks to group 

data into clusters, where data in one cluster have similar characteristics, while different characteristics are 

grouped in other clusters [16].The primary objective of K-Means is to enhance similarity within a cluster while 

diminishing similarity between distinct clusters. The pivotal parameter utilized to boost data similarity within 

a cluster is the distance function, where data similarity is determined by the nearest distance from the cluster 

center [17]. 

The procedures of the k-means algorithm include: 

1. Choose a value of k as the desired total number of clusters. 

2. Initializing the cluster center k can be done using various methods, but the most common is by random 

sampling from the available data. 

3. Measuring the distance to each centroid of all input data is done using the Euclidean distance formula 

until the closest distance to the centroid of all data is found. The following is the Euclidean distance 

equation 1: 

 

𝐷𝑒 = √(𝑥𝑖 − 𝑠𝑖)
2(𝑦𝑖 − 𝑡𝑖)

2         (1) 

 

4. Classify all data based on proximity to centroid (shortest distance). 

5. Update the center of gravity value. The new centroid value is determined from the average of the 

associated clusters using equation 2. 

 

   𝑣𝑖𝑗 =
1

𝑁
∑ 𝑋𝑖𝑗
𝑛𝑖
𝑘=0       (2) 

 
6. Repeat steps 2 through 10 until no members of each cluster change. 

 

2.5. K-Medoids 
In addition, the K-Medoids algorithm is used to find the medoid in the group that serves as the center 

of the group. K-Medoids has many advantages over K-Means. This is because K-Medoids finds k objects that 

represent a group by minimizing the sum of differences between data objects, while K-Means uses the sum of 

squared Euclidean distances. data objects. This approach helps reduce noise and values that are far from the 

average. But the K-Means algorithm also has drawbacks [18]: finding the value of K is a difficult task. It does 

not give effective results when used on global clusters. Your cluster results may change if different boot 

partitions are chosen. Differences in cluster size and density are not taken into account by the algorithm. To 

overcome the shortcomings of the K-Means mathematical algorithm, we use the K-Medoids algorithm, which 

is based on object representation technology [19]. A medoid is the most central cluster data object. A medoid 

is randomly selected from Ky data objects to form the Ky cluster, and the remaining data objects are placed 

near the medoid in the cluster. It then processes all data objects in the cluster to iteratively find a new medoid 

that better represents the new cluster. After finding the new medoid, merge all data objects into the cluster. The 

position of the medoid changes at each iteration. Therefore, a cluster representing n data objects is formed [20]. 

 

𝑑𝑒𝑢(𝑥𝑖𝑗 , 𝑐𝑘𝑗) = √∑ ∑ (𝑥𝑖𝑗 − 𝑐𝑘𝑗) 2 𝑛 𝑖=1 𝑝 𝑗=1           (3) 

 

2.6. DBSCAN 
DBSCAN clustering does not have all these drawbacks, and most importantly, it can handle noisy data 

and outliers very efficiently. [21] DBSCAN is a partition clustering technology.[22] DBSCAN is the first 

density-based clustering algorithm. Reported by Ester et al. he suggested. Developed in 1996, it is used to 

cluster data of various formats in the presence of noise in high-dimensional spatial and non-spatial databases. 

The main idea of DBSCAN is that for each neighborhood cluster object, the specified radius (Eps) must contain 
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at least the minimum number of objects (MinPts). That is, the cardinality of the neighborhood must be above 

a certain threshold. - Define the neighborhood of any point p as . 

 

Formula of DBSCAN 1. NEps = {q € D / dist (p, q) < Eps}            (4) 

 

Here D is a database object. A point P is called a key point if there are at least a certain number of points around 

it. A key point is defined as: 

 

Formula of DBSCAN 2. NEps(P) > MinPts             (5) 

 
Here, Eps and MinPts are user-defined parameters, which mean the neighborhood radius of the core point and 

the minimum number of neighborhood points, respectively.  If these conditions are not met, then the point is 

fulfilled as a non-core point [23]. 

 
2.7. Google Collaboratory 

Google Collaboratory (commonly known as Google Collab) is an open-source service provided by 

Google to anyone with a Gmail account. It gives you the flexibility to use any type of code and and any size of 

data set you want. Once your Google Drive is connected to Google Collab, you can use it as [24]. 

 

3. RESULTS AND ANALYSIS  

3.1. K-Means  
By employing clustering methods on obesity data, specifically utilizing the K-Means algorithm along 

with the Davies Bouldin Index (DBI) technique, the outcomes of the clustering process can be visualized 

through a cluster diagram. This diagram provides a clear representation of how the data is distributed within 

each group as figure 2. 

 

 

Figure 2. K-Means Davies Bouldin Index 

 

In the framework of this research, a series of 9 cluster tests were conducted, starting from k=2 to k=10, 

with the aim of identifying the number of clusters that provide optimal results. The success of the cluster is 

measured by the degree to which the value approaches 0 and is non-negative. From the illustration above, The 

optimal clustering results in cluster K2 with a value of 0.604 are evident in the performance of the K-Means 

Algorithm. 

 

3.2. K-Medoids  
For the subsequent clustering phase, the utilization of the K-Medoids Algorithm aimed to identify the 

most favorable cluster by employing the Davies Bouldin Index (DBI) technique. An evaluation of the quality 

of the data clustering process with the K-Medoids Algorithm can be found in Figure 3, which shows the DBI 

value as figure 3. 

Based on the DBI value outcomes, it can be deduced that the optimal outcome of the experiment 

employing the K-Medoids Algorithm is observed at k2, with a DBI value approximately equal to 0.614. In this 

configuration, the dataset is divided into two clusters, where cluster 0 has 1243 data, and cluster 1 has 757 data. 

This evaluation provides a deeper understanding of the quality and distribution pattern of the clusters generated 

by the K-Medoids Algorithm in a particular experiment. 
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Figure 3. K-Medoids Davies Bouldin Index 

 

3.3. DBSCAN  
In testing clusterization using the DBSCAN method, 9 tests were carried out starting from K = 2 to K 

= 10 using the Davies Bouldin index (DBI). This aims to determine the number of clusters that provide optimal 

performance, as shown in Figure 4.   

 

 

Figure 4. DBSCAN Davies Bouldin Index 

 

Based on the figure above, it can be concluded that the DBSCAN algorithm using the Davies Bouldin 

Index (DBI) technique achieved the best performance in experiment K3, with a value of 1.040. This is because 

this number is closest to the value of 0, indicating that the number of clusters 3 provides optimal results in this 

test. 

 

3.4. Comparison of K-Means, K-Medoids, and DBSCAN Algoritma 
A comparison between data mining algorithms in the context of Clustering methods, namely K-

means, K-Medoids, and DBSCAN, can be seen in Figure 5. 

 

 

Figure 5. Comparison Davies-Bouldin Index 
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Figure 4 illustrates that among the three clustering algorithms, the most effective cluster is evident in 

the K-Means algorithm, achieving a score of 0.604. Consequently, this research asserts that the optimal cluster 

is achieved using the K-Means algorithm in the K2 experiment, where the validity test outcome attains 0.604. 

   

4. CONCLUSION 

 This research focuses on determining the optimal number of clusters in the context of obesity data, this 

is to understand the complex variation in the obese patient population and detail the clinical characteristics that 

can be used to perform further clustering using K-Means, K-Medoid and DBSCAN algorithms. From this 

research, it can be concluded that the K-Means algorithm is the best choice for clustering obesity data. This 

algorithm shows optimal performance on the K2 cluster, with a Davies Bouldin Index (DBI) value of about 

0.604. Although K-Medoids also gave good results on the K2 test (DBI of about 0.614), and DBSCAN showed 

the best performance on K3 (DBI of 1.040), the comparison confirmed that K-Means on K2 was the optimal 

choice with a validity test of about 0.604. 
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